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Purpose: To compare the level of knowledge in vaccination against influenza and pneumococcus of patients with chronic obstructive 
pulmonary disease (COPD) who are managed in an Integrated Care Program (ICP) with those who receive usual care (UC).
Methods: A telephone survey of patients diagnosed with COPD registered in public care networks or private institutions was done. 
A descriptive and comparative analysis of the characteristics of the ICP and UC groups was carried out. The relationship between 
belonging to an ICP and the level of knowledge about vaccination was evaluated using Propensity Score Matching (PSM) and 
multivariate logistic and ordinal regression models.
Results: Of 674 study participants, 27.2% were from the ICP group. ICP patients were older, more frequently men, from a higher 
socioeconomic stratum and a higher educational level (p<0.05). 75.5% of the patients in the ICP group had a high level of vaccination 
knowledge compared to 42.7% in the UC group (p<0.001). In the multivariate analysis, adjusting for sociodemographic variables, 
years of COPD diagnosis, and comorbidities, belonging to the ICP was associated with a higher probability of answering questions 
about vaccination correctly and having a high level of knowledge (OR 3.397, IC 95% 2.058–5.608, p<0.001).
Conclusion: Patients with COPD managed in an ICP have a higher level of knowledge in vaccination against influenza and 
pneumococcus, compared to patients in usual care.
Keywords: chronic obstructive pulmonary disease, knowledge, patient education, care patient

Introduction
Chronic obstructive pulmonary disease (COPD) is the third leading cause of mortality worldwide, 1 and in Colombia, 38 
people die daily as a result of this disease, which is the fourth leading cause of death in the country.2 The estimated 
national prevalence is 8.9%, and in Bogotá DC, the capital city, it is 8.5%.3 COPD treatment focuses on reducing 
exacerbations, improving airflow obstruction, and restoring patients’ functional capacity.4 Pharmacological treatment 
includes the use of bronchodilators and sometimes inhaled corticosteroids,4 while non-pharmacological management 
centers on strategies such as smoking cessation, pulmonary rehabilitation, long-term oxygen use, nutritional counseling, 
and vaccination.4 All treatments should involve patient education as a cornerstone of comprehensive and integrated 
disease management for COPD.5

Education targeting patients with COPD aims to provide information and recommendations, mainly by healthcare 
professionals, focused on helping the patient understand the disease and promoting self-care and early recognition of 
exacerbation, under the assumption that education will lead to a change in the patient’s behavior, better treatment results, 
and an improved functional condition in the long term.4,6 These recommendations have resulted in potential mortality 
reduction, early initiation of treatment in subjects with exacerbations, which prevents severe complications,7 and 
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decreased hospitalization rates.6,8 Other studies have presented conflicting results regarding the effectiveness of educa
tion for patients with COPD.9,10

A systematic review identified the main topics addressed in COPD education programs, ranging from the pathophy
siology of the disease to the correct use of inhaled therapy, but found little information on vaccination education.11 

Although structured comprehensive and integrated care programs exist for COPD, education for patients with COPD is 
scarce. A study in Spain found that only 17% of the participants had some knowledge about COPD, and as each decade 
of their lives progressed, their knowledge of their disease declined.12

Vaccination against the influenza virus significantly reduces the number of exacerbations [RR 0.24; IC95% (0.09– 
0.67)],13 hospitalizations, and deaths in COPD patients.14–16 Vaccination against Streptococcus pneumoniae decreases the 
incidence of community-acquired pneumonia [RR 0.24; IC95% (0.07–0.80)], bacteremia, and severe invasive diseases 
caused by this bacteria.15,17 These observations have been instrumental in the inclusion of recommendations that COPD 
patients be vaccinated in COPD clinical practice guidelines; however, vaccination rates remain low. One study noted that 
41.1% of patients who agreed to be vaccinated did so on the recommendation of a doctor, while among those who 
refused the vaccine, 71.5% considered possible side effects, and 33.9% believed that the vaccine was ineffective. This 
partly explains the low vaccination coverage in older adults with chronic diseases who are at a higher risk of severe 
respiratory infections.18 However, some studies have described effective strategies that can be used to increase vaccina
tion rates, such as the recommendation of the doctor and the vaccination offered during hospitalization,19 training 
sessions for the medical practice team reminders via text message, that could help increase vaccination coverage.20 In 
Colombia, clinical practice guidelines recommend annual vaccination against influenza in patients with stable COPD, to 
reduce the frequency of respiratory infections, and the pneumococcal vaccine in all patients with stable COPD under 65 
years old, patients with FEV1 <40%, and in all patients over 65 years regardless of lung function, to reduce the frequency 
of community-acquired pneumonia.13,21,22 The type of vaccines (PCV13 and PPS23) and application Schedule are based 
on PAHO recommendations.23

In Colombia, COPD clinical practice guidelines recommend educational interventions to reduce the risk of hospital 
admissions,6 but currently, there is a low availability of COPD integrated care programs (ICP). A small number of 
healthcare institutions have ICP to attend chronic non-communicable diseases, ICP is offered to patients older than 40 
years with a confirmed diagnosis of COPD by spirometry. Personalized and continuous care is provided by an 
interdisciplinary group of internists, pulmonologists, respiratory therapists, psychologists, and nutritionists to improve 
quality of life, prevent and avoid complications. Few studies have been conducted to assess the level of knowledge of 
patients and the impact of these programs on patients’ health outcomes. The objective of our study was to compare the 
level of knowledge of the importance of vaccination against influenza and pneumococcus among COPD patients who are 
cared for in an integrated care program (ICP) for patients with that of patients who receive the usual care (UC).

Materials and Methods
Study Design
This is a cross-sectional study that uses baseline information obtained from a subgroup of patients with COPD who 
participated in the “Impact of Information Strategies to Modify Knowledge, Attitudes, and Practices in Chronic Diseases 
in Bogotá—Vector Salud Bogotá” project, an experiment conducted by conglomerates. The main objective was to 
evaluate the impact of a series of evidence-based recommendations, using various information dissemination strategies, 
on the knowledge, attitudes, and practices related to seven non-communicable chronic diseases (NCDs), including 
COPD, among users of clinics and hospitals in the city of Bogotá.

Population and Sample
The participants in this study are adults diagnosed with COPD who are registered in the databases of public and private 
health service networks in Bogotá DC, Colombia. Consecutive sampling and phone calls were made to the registered 
population to secure informed consent. The study complies with the Declaration of Helsinki and was approved by the 
research committee and ethics committee for health research of the Secretaria Distrital de Salud Bogotá, Colombia. 
Register Number: 2016ER47349.
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Procedures
After informed consent was obtained, a telephone questionnaire that included questions on sociodemographic informa
tion, clinical history, medical controls, and the frequency of exacerbations was administered to each participant. A second 
call included questions relating to the participants’ knowledge of their illness, vaccination, and medical follow-up. The 
telephone surveys were administered between August and October 2021, and the information was recorded on the 
Research Electronic Data Capture (REDCap) platform.24

The formulation of the questions in the measurement instrument was based on a review of the recommendations made 
in the Clinical Practice Guide issued by the Ministry of Health and Social Protection of Colombia. It was prepared by 
a group of experts, including internal medicine specialists and general practitioners. The questions related to vaccination 
were as follows: Question 1 (Q1): “Should people with COPD be vaccinated against pneumonia?” Question 2 (Q2): 
“Should people with COPD be vaccinated against flu (influenza virus) each year?” Question 3 (Q3): “Should all patients 
diagnosed with COPD be vaccinated against influenza (flu)?” Question 4 (Q4): “How often should a COPD patient get 
a flu shot (every year or another option)?” and Question 5 (Q5): “Does vaccination against influenza reduce exacerba
tions and hospitalizations in COPD patients?”

The study patients were grouped into those who were part of the COPD ICP and those who were receiving the usual 
care (UC). The patients in the ICP group were part of the Comprehensive Care, Rehabilitation, and Education Program 
for COPD Patients (AIREPOC) of the Fundación Neumológica Colombiana. This specialized outpatient institution 
provides an integrated (interdisciplinary) comprehensive care model (seeing the patient as a person and not just as 
a disease) and follows the precepts of the WHO chronic care model.25,26 The purpose is to offer continuous COPD 
patient-centered care that seeks to improve patients’ quality of life and reduce severe disease exacerbations through 
education, self-care, and pulmonary rehabilitation. The target population is patients over 40 years of age with COPD 
diagnosed by spirometry, and the educational program includes instructional sessions on COPD signs and symptoms, 
diagnosis, recommendations, drug treatment, inhalation technique, oxygen therapy, bronchial hygiene, pulmonary 
rehabilitation, vaccination, smoking cessation, and exacerbations. The ICP is developed in 5 face-to-face phases, from 
the correct classification of patients with COPD, evaluation by a medical doctor, individual and group education sessions, 
paraclinical control at least every 2 months, and priority attention for exacerbation. The patient ends their time in the ICP 
when they have achieved control and stability of COPD.

Statistical Analysis
The categorical variables were described in absolute and relative frequencies, continuous variables were described in 
mean and standard deviation or median and percentiles. For comparisons between the ICP and UC groups, the chi-square 
test or Fisher’s exact test was used for the qualitative variables, and the Student’s t-test or Mann–Whitney U-test was 
used for the continuous variables according to distribution.

To determine the relationship between the level of vaccination knowledge and being in an ICP, multivariate logistic 
regression models were performed for each of the five questions on vaccination knowledge, using the correct answer to 
each question as the dependent variable. The independent variables included in the model were age, sex, socioeconomic 
level, education level, years since COPD diagnosis, comorbidities, and participation in an ICP. Variables with a p value 
<0.25 in the bivariate analysis were included in the final model. The goodness of fit of the model was evaluated using 
a Hosmer–Lemeshow test. A propensity score matching (PSM) analysis was performed to balance the differences in 
baseline characteristics between the ICP and UC groups. The propensity score was used as a covariate in each logistic 
regression model. To determine the variables associated with a high level of vaccination knowledge, an ordinal regression 
model was performed, and the Akaike information criterion (AIC) was used to assess fit. The patients’ level of 
knowledge was classified into three categories according to the number of questions answered correctly, as follows: 1) 
low level: zero or one correct answer, 2) medium: two or three correct answers, and 3) high: four or five correct answers. 
The tests were two-tailed, setting a p value <0.05 as the level of statistical significance, and the analyses were performed 
using R studio27 and Stata 17 Corp.28
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Results
A total of 674 patients were included in the study: 27.3% in the ICP group and 72.7% in the UC group, with a median 
age of 71.6 years in both groups. Patients in the ICP group were older (75.9 [69.7–81.7] vs 70.4 [64.1–77.0], p < 0.001). 
Of the patients, 52.9% were female, and there were more women in the UC group (27.2 vs 62.6, p <0.001). Of the 
participants in both groups, 72.2% had completed elementary school, and 67.3% were in socioeconomic level 1–2. The 
most frequent comorbidities were arterial hypertension (59.2%) and type 2 diabetes (23.0%), with a lower proportion of 
patients with coronary disease (8.6%) and dyslipidemia (6.8%) (Table 1).

The percentage of correct answers was higher than 50% in Q1, Q2, Q3, and Q4, while 47.3% was in Q5 in the total 
group. The proportion of correct answers was higher in the ICP group than in the UC for all questions (Figure 1). The 
analysis, in terms of the number of correct answers, showed that 51.6% of the total group had a high level of knowledge, 
and the proportion of patients with a high level of knowledge was greater in the ICP group than in the UC group (75.5% 
vs 42.7% [p<0.001]) (Figure 2).

In all the multivariate models, the fact of belonging to the ICP group was associated with a higher probability of 
correctly answering the questions about vaccination (Table 2) (Figure 3). The PSM obtained similar results in the logistic 
regression models. For Q1, Q2, Q3, and Q4, being in an ICP was related to correctly answering questions on vaccination 
knowledge, while for Q5, the difference was not statistically significant (Table 2). In the ordinal logistic regression 
model, a relationship was found between belonging to an ICP group and having a high level of knowledge (Odds Ratio 
(OR) 3.397 95% CI [2.058–5.608]; p < 0.001, AIC = 1.226).

Table 1 Characteristics of the Participants

All patients ICP UC p
N = 674 N = 184 N = 490

Age, years 71.6 (65.2–78.8) 75.9 (69.7–81.7) 70.4 (64.1–77.0) <0.001

Sex, female 357 (52.9) 50 (27.2) 307 (62.6) <0.001

BMI, kg/m2 26.4 (23.4–29.8) 25.2 (22.9–28.2) 26.7 (23.5–30.4) <0.001

Socioeconomic status n=666 n=180 n=486 <0.001
1–2 448 (67.3) 39 (21.7) 409 (84.2)

3–6 218 (32.7) 141 (78.3) 77 (15.8)

Educational level n=655 n=178 n=477 <0.001
Elementary School 473 (72.2) 64 (36.0) 409 (85.7)

High School 182 (27.8) 114 (64.0) 68 (14.3)

Arterial hypertension 399 (59.2) 95 (51.6) 304 (62.0) 0.014

Diabetes type 2 155 (23.0) 36 (19.6) 119 (24.3) 0.194

Stroke 6 (0.9) 0 (0.0) 6 (1.2) 0.132

Coronary heart disease 58 (8.6) 19 (10.3) 39 (8.0) 0.329

Chronic Kidney Disease 21 (3.1) 5 (2.7) 16 (3.3) 0.715

Dyslipidemia 46 (6.8) 20 (10.9) 26 (5.3) 0.011

Years of COPD diagnosis 6 (3–10) 7 (4–10) 6 (3–10) 0.087

Oxygen use 378 (56.1) 143 (77.7) 235 (48.0) <0.001

Notes: Values as median (P25-75) or n (%). P value <0.05 statistical significative. 
Abbreviations: ICP, Integrated Care Program; UC, Usual Care; BMI, body mass index; COPD, chronic obstructive pulmonary 
disease.
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Discussion
The main finding of our study was that patients with COPD who received care in a structured program of comprehensive 
and integrated care had a higher level of knowledge about the importance of vaccination against influenza and 
pneumococcus for COPD patients than patients who were receiving the usual care. Although the differences between 
the ICP and UC groups were marked in terms of education and socioeconomic levels, the multivariate models, which 
were adjusted for possible confounding variables, consistently confirmed that receiving continued care in an ICP was 
associated with a higher probability of correctly answering questions on the use of vaccination in COPD. In the ICP 
group, 75.5% of the patients had a high level of knowledge compared to 42.7% of the patients in the UC group 
(p<0.001). This finding is relevant because it provides scientific evidence on the importance of education as part of 
comprehensive and integrated care programs for COPD.

Figure 1 Bar graph of the percentage of correct answers questions 1 to 5 by ICP and UC.

Figure 2 Stacked bar chart of the level of vaccination knowledge in the ICP and UC groups.
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The importance of educational programs has been described in previous studies.8,11,29 The objective of these 
programs is to achieve improved outcomes related mainly to the rate of exacerbations and the number of visits to 
emergency services.30–33 Other studies have found no differences in the outcomes of interest.9,32,34 The Global initiative 
for Chronic Obstructive lung Disease (GOLD)4 and American Thoracic Society and European Respiratory Society (ATS/ 
ERS)35 guidelines describe the significance of educating patients about the importance of vaccination and state that low- 
and middle-income countries should provide personalized counseling and support materials such as booklets or 
brochures, among other resources. These strategies have been shown to improve knowledge, quality of life, and health- 

Table 2 Multivariate Model and Propensity Score Matching of Correctly Answering the Vaccination Questions

Univariate Multivariate PSM

OR CI 95% p OR CI 95% p *p OR CI 95% p

Q1 4.635 3.044−7.056 <0.001 4.184 2.598–7.127 <0.001 0.305 4.920 2.765–8.785 <0.001

Q2 2.591 1.482–4531 0.001 2.435 1.256–4.720 0.008 0.326 3.120 1.470–6.620 0.003
Q3 2.807 1.818–4.344 <0.001 2.967 1.679–5.242 <0.001 0.183 3.400 1.840–6.260 <0.001

Q4 2.824 1.761–4.529 <0.001 2.409 1.331–4.363 0.004 0.561 2.630 1.380–4.980 0.003

Q5 1.879 1.332–2.649 <0.001 1.615 1.117–2.335 0.011 0.417 1.410 0.860–2.300 0.162

Notes: p: <0.05 statistically significant; *p = Hosmer-Lemeshow test. 
Abbreviations: PSM, propensity score matching; Q 1–5; questions 1 to 5; OR, the probability of responding correctly of the patients in the ICP group; CI 95% confidence 
interval 95%.

Figure 3 Odds ratios and confidence intervals of multivariate models for factors associated with the probability of correctly answering vaccination questions 1 to 5.
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related outcomes.36 Few education studies for patients with COPD include the importance of vaccination,10 which may 
impact outcomes such as severe respiratory infection,29,37 because other items such as drug treatment and knowledge 
about the disease are considered to be more critical. Our findings are consistent with the literature, which has shown that 
integrated care programs, which include education about the disease as an integral part of the care model adapted to each 
latitude and with different educational methodologies, improve the level of patients’ knowledge and, in many cases, are 
associated with better outcomes.29,38,39

A study on asthma and COPD found that fewer than 50% of the subjects had received pneumococcal and influenza 
vaccination. The main reason was, the lack of information, in 87.6% of the patients while 37% did not consider it 
a reason for getting vaccinated.40 A Canadian study that surveyed patients diagnosed with COPD to assess their level of 
knowledge found that, while 60% of the participants received education from health professionals, only 5% received 
education from a pulmonologist; 49% reported that their main source of information was reading and the media and 23% 
reported that they received information from a clinic or hospital.41 In our study, education in the ICP group was 
conducted through group or individual sessions with health professionals, such as pulmonologists, internists, and 
respiratory therapists, which could explain the percentage of correct answers and the high level of knowledge of the 
patients in this group.

No differences were found between the ICP and UC groups in terms of the number of years since being diagnosed 
with COPD. A study that examined the level of knowledge in patients with COPD and their companions found that the 
more years since diagnosis, the higher the probability of providing correct answers in the general knowledge 
questionnaire.42 This could be related to the years that the subjects have been exposed to the disease and to recommen
dations delivered over these years by health professionals.

The educational level of patients in the ICP group was higher, as 64% had completed high school, but the educational 
level was not found to be related to answering the vaccination questions correctly. In a previous study that gauged 
patients’ level of knowledge about vaccination against pneumococcus and influenza, vaccination rate, and the effective
ness of vaccines in patients with COPD,37 no relationship was found between educational level and level of knowledge 
of vaccination, described a vaccination rate of 51.1% and found that 84.6% of the patients who were informed by 
physicians about the importance of vaccination followed their doctor’s recommendation and were vaccinated.37 These 
findings suggest the importance of constantly educating and recommending vaccinations to COPD patients. In contrast, 
a study that assessed general knowledge in COPD patients using the Mount Sinai Hospital Questionnaire (MSHQ) and 
the Lung Information Needs Questionnaire (LINQ)5 identified a positive relationship between having completed high 
school and the MSHQ total score. However, neither of these questionnaires included questions related to vaccination.

In a study on patients’ knowledge and behaviors related to influenza vaccination in veteran patients of two institutions 
who did not have a COPD diagnosis, where influenza vaccination programs included educational mailings and annual 
publicity, the participants answered more than 80% of the questions related to influenza vaccination correctly. Having 
previously received recommendations from doctors or nurses (OR 7.09 [4.2–11.9]; p = 0.002) and having previously 
been vaccinated (OR 6.36 [4.83–8.37]; p <0.001) were found to relate to a higher probability of being vaccinated,43 

although the vaccination rate was around 50%.
In 2012, the World Health Organization (WHO) prepared the chronic care model, which focuses on the health of 

patients with chronic non-communicable diseases.26 ICPs have been developed following the WHO’s recommendations, 
seeking to improve patient’s quality of life, avoid clinical complications, and reduce hospital admission rates. Our study 
found that an ICP for COPD patients fosters a higher level of awareness of the importance of influenza and pneumo
coccal vaccination. These results echo previously reported results and provide a strong rationale for creating structured 
chronic care programs that can impact patients’ health and the financial resources of hospitals.

A significant strength of the study is that it is the first analysis performed in Colombia assessing the impact of an ICP 
on vaccination knowledge in patients with COPD. A significant number of patients were included, and an organized 
survey was used that allowed for the collection of relevant information, including demographic data, time since disease 
diagnosis, comorbidities, and level of knowledge of vaccination.

Our study has several weaknesses. COPD severity levels are not described because patients were identified based on 
medical records followed by confirmation by telephone with the patients. Significant differences were found between the 
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two groups in terms of sociodemographic characteristics, however the different methods of statistical analysis used— 
adjusting for the confounding variables—consistently showed that the ICP group had a higher level of knowledge. 
Additionally, we do not have data on clinical outcomes, such as exacerbations, emergency care, or rate of vaccination, 
that can be modified by the vaccination strategy.

Conclusion
Our study showed that COPD patients who are cared for (or managed) continuously in an ICP have a higher level of 
knowledge of the importance of influenza and pneumococcal vaccination than patients who receive the usual care. More 
follow-up studies are required to assess the impact of comprehensive care programs on the health outcomes of these patients.
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