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Abstract
The aim of this study was finding out the rates of pneumococcal and influenza vaccination, the factors influencing vaccination, and non-vaccination in COPD patients.
The study was conducted with 104 COPD patients diagnosed by a pulmonologist. The diagnosis was made according to the GOLD 2019 document via an FEV1/FVC 
ratio below 70%. The patients were inquired about getting vaccinated for influenza in the last year and pneumococci in the last five years. The patients were then grouped 
according to their vaccination status and inquired about their perception of the necessity of vaccination. The study revealed a significant association between COPD levels 
and the awareness of the necessity of annual influenza vaccination (p=0.019). However, there was no significant association between COPD levels and being vaccinated 
for influenza in the last year (p=0.434). There was no significant association between COPD levels and pneumococcal vaccination in the last five years or the awareness 
for the necessity of the vaccine (p=0.0559 and p=0.495). 22.2% of the patients who were vaccinated for pneumonia were also vaccinated for influenza and 98.7% of the 
patients who were not vaccinated for pneumonia were also not vaccinated for influenza in the last year. 85.7% of the patients who got an influenza vaccine in the last year 
also knew the necessity of getting annually vaccinated (p=<0.001). Every patient who has gotten the pneumonia vaccine in the last five years knew the necessity of getting 
a pneumonia vaccine as well (p<0.001).This study shows that most patients who got the influenza vaccine in the last year also knew the necessity of getting an influenza 
vaccine every year. Furthermore, all the patients who got the pneumococcal vaccine in the last five years knew the necessity of getting the pneumococcal vaccine. Most 
patients who were not vaccinated for pneumonia in the last 5 years were not vaccinated for influenza either.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common 
chronic disease and a significant cause of mortality and morbidity 
in the whole world. Exacerbations are an important determinant for 
deterioration and mortality among COPD patients, and reducing 
exacerbations is one of the primary goals of treatment [1]. The most 
commonly shown viruses in acute exacerbations are; rhinovirus, 
RSV and influenza. The most frequently isolated virus in the 
first week of exacerbation is the human rhinovirus [2]. The most 
common cause of secondary bacterial infection after an influenza 
infection is pneumococci [3]. In addition to the pharmacological 
treatment of stable COPD, international guidelines recommend 
vaccination with 23PPA and 13KPA is recommended in patients 65 
years and older. 23PPA is recommended in young COPD cases in 
the presence of co-morbidities including chronic heart diseases [1] . 

influenza vaccination for all patients. Additionally, pneumococcal 
This study aimed to determine the frequency of influenza and 
pneumococcal vaccination in COPD patients and the factors 
affecting the vaccination rates; thus, raising awareness among 
physicians for the steps to be taken to solve the underlying causes 
of non-vaccination behavior.

Material and Methods 

This study was a single-center cross-sectional study carried 
out at The Bolu Abant Izzet Baysal University, Training and 
Research Hospital, Chest Diseases Service, data were collected 
between 15.02.2019-15.04.2019. The study was approved by the 
Bolu Abant Izzet Baysal University Clinical Researches Ethics 
Committee with the protocol number 2019/33. Patients who 
decided to participate in the study signed an informed consent 
form. 104 COPD patients diagnosed by pulmonologists were 
included in the study. All patients were diagnosed according to the 
GOLD criteria of FEV1/FVC <%70 of what is expected. There 
were no exclusion or inclusion criteria beyond that. The form used 
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for data collection was composed of 13 questions and was based 
on recent literature. The questions were about socio-economical 
characteristics, knowledge and behaviors about vaccination.

The descriptive findings of the census data are shown as frequency, 
distribution, and percentages. The descriptive findings of the data 
indicated by the measurement are shown as mean, median, standard 
deviation, minimum and maximum values. When examining the 
difference between groups in terms of a numeric variable, in cases 
where parametric test assumptions were accurate, the significance 
test of the difference between the two means was used. When 
parametric test assumptions were not accurate, the Mann-Whitney 
U test was used. The analysis of categorical variables was examined 
by Chi-square test and the level of statistical significance was taken 
as p <0.05. SPSS v.21 was used for statistical analysis.

Results

The mean age of the participants was 64. 85% were male, 75% 
were primary school graduates. When classified according to 
GOLD groups, 51% (n=52) were in group A, 26% (n=26) were in 
group B, 11% (n=11) were in group A, and 13% (n=13) were in 
group D (Table 1).

Even though 41.3% (n = 43) of the participants knew that they 
should be vaccinated for flu, the rate of actual vaccination was 
26.9% (n = 28) in the last year. Of those who knew that they needed 
to get the flu vaccine, 41.9% (n = 18) reported that they got this 
information from a pulmonologist or assistant physician, 25.6% 
(n = 11) from a family physician, 7% (n = 3) from media, 4.7% 

(n = 2) from a pharmacist, and 16.3% (n = 7) from their social 
environment. 73% (n = 76) of the participants did not receive 
the flu vaccine in the last year. When asked why, 67.1% (n = 51) 
did not get a recommendation from their physician, 1.3% (n = 1) 
feared the vaccination, 5.3% (n = 4) did not know where to do it, 
and 13.2% (n = 10) forgot.

7.8% (n = 8) of participants knew that they should receive 
pneumonia vaccination and 6.8% (n = 7) received pneumococcal 
vaccination in the last five years. Of those who knew that they 
needed to get the pneumococcal vaccine, 50% (n = 4) reported 
that they got this information from a pulmonologist or assistant 
physician, 12.5% (n = 1) from a family physician, 12.5% (n=1) 
from an auxiliary health personnel, and 12.5% (n=1) from a 
pharmacist. 93.2% (n = 96) of the participants did not receive 
pneumococcal vaccine in the last five years. When asked why, 
87.5% (n = 84) did not get a recommendation from their physician 
and 6.3% (n = 6) did not know where to do it.

There was no statistically significant relationship between GOLD 
groups and vaccination in the last year ( =0.434). The highest 
vaccination rate was in group C with 45.5%, while the lowest 
rate was in group A with 21.2%. The GOLD groups did not affect 
the status of influenza vaccination. Yet, there was a statistically 
significant relationship between the GOLD groups and the 
awareness for an annual vaccination (p = 0.019). When we look 
at the rates in groups, 81.8% of group C stated that they knew the 
necessity of a flu vaccine every year. This rate was found to be 
considerably higher than in other groups (Table 2).
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Table 1. Demographic characteristics

Mean ± Std. Deviation Min - Max

Age 64.173 ± 11.22 30 – 84

Number Percentage

Sex
Female 16 15.4

Male 88 84.6

Education

İlliterate 6 5.9

Literate 4 3.9

Primary school 76 74.5

Middle school 6 5.9

High school 9 8.8

University 1 1.0

Tobacco use *

Non-smoker 18 18.0

Active user 26 26.0

Past user 56 56.0

GOLD groups

A 52 51.0

B 26 25.5

C 11 10.8

D 13 12.7

*Those who had no past smoking experience were classified as “non-smokers”, current users were classified as “active users”, those who had previously used but 
were not currently smoking classified as “past users”
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Table 2. Relationship between demographic characteristics and flu vaccination awareness

Awareness about annual flu vaccination

Yes No p

65.69 ± 12.51 63.09 ± 10.19 0.142

Age 67 [30 - 84] 64 [34 - 80]

Sex
Female 5 (31.3) 11 (68.8) 0.373

Male 38 (11.6) 50 (56.8)

Education

İlliterate 1 (16.7) 5 (83.3)

Literate 3 (7.0) 1 (25.0)

Primary school 28 (36.8) 48 (63.2)

Middle school 4 (66.7) 2 (33.3) *

High school 6 (66.7) 3 (33.3)

University 0 (0.0) 1 (100.0)

Tobacco use *

Non-smoker 3 (16.7) 15 (83.3)

Active user 12 (46.1) 14 (53.8) 0.068

Past user 26 (46.4) 30 (53.6)

0.019
GOLD groups

A 17 (32.7) 35 (67.3)

B 12 (46.2) 14 (53.8)

C 9 (81.8) 2 (18.2)

D 4 (30.8) 9 (69.2)

*Those who had no past smoking experience were classified as “non-smokers”, current users were classified as “active users”, those who had previously used but 
were not currently smoking classified as “past users”
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There was no statistically significant relationship between GOLD 
groups and pneumonia vaccination status in the last five years (p = 
0.559). When we look at the rates in different groups, it is shown 
that 10% of group C was vaccinated for influenza annually and also 
for pneumonia in the last 5 years. This rate was higher than in other 
groups, but the difference was not statistically significant. There 
was no statistically significant relationship between GOLD groups 
and pneumonia vaccination awareness (p=0.495). Strikingly 
100% (n=13) of group D patients were unaware of the need for a 
pneumonia vaccination (Table 3).

There was no statistically significant relationship between GOLD 
groups and pneumonia vaccination status in the last five years (p = 
0.559). When we look at the rates in different groups, it is shown 
that 10% of group C was vaccinated for influenza annually and also 
for pneumonia in the last 5 years. This rate was higher than in other 
groups, but the difference was not statistically significant. There 
was no statistically significant relationship between GOLD groups 

and pneumonia vaccination awareness (p=0.495). Strikingly 
100% (n=13) of group D patients were unaware of the need for a 
pneumonia vaccination (Table 3).

There was a statistically significant relationship between the 
influenza vaccination status in the last year and the knowledge 
that the vaccine should be administered every year (p = <0.001). 
While 85.7% of those who have had the flu vaccine in the last 
year knew that they should have it every year, only 25.0% of 
those who have not had the flu vaccine in the last year knew that 
they should have it every year. Similarly, there was a statistically 
significant relationship between pneumococcal vaccination status 
in the last five years and the knowledge that the vaccine should be 
administered every five years (p<0.001). All of those who have 
had pneumonia vaccination in the last five years knew that they 
should get this vaccine, while only 1.0% of those who have not 
had pneumonia vaccination in the last five years knew about the 
necessity of the vaccine.
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Table 3. Relationship between demographic characteristics and pneumonia vaccination awareness

Awareness about annual flu vaccination

Yes No p

69.62 ± 7.99 63.65 ± 11.40 0.222

Age 68 [61 - 84] 65 [30 - 84] 

Sex
Female 1 (6.3) 11 (93.8) 0.805

Male 7 (8.0) 50 (92.0)

Education

İlliterate 0 (0.0) 6 (100.0)

Literate 0 (0.0) 4 (100.0)

Primary school 5 (6.6) 71 (93.4)

Middle school 1 (20.0) 4 (80.0) *

High school 2 (22.2) 7 (77.8)

University 0 (0.0) 1 (100.0)

Tobacco use *

Non-smoker 1 (5.6) 17 (94.4)

Active user 1 (3.8) 25 (96.2) 0.478

Past user 6 (10.9) 49 (89.1)

0.495
GOLD groups

A 5 (9.6) 47 (90.4)

B 2 (7.7) 24 (92.3)

C 1 (10.0) 9 (90.0)

D 0 (0.0) 13 (100.0)

* Inter-group evaluation could not be done because the data was concentrated in one category.

Discussion

Currently, the GOLD document states that both influenza and 
pneumococcal vaccines should be administered to patients with 
COPD, and the annual flu vaccination is recommended for all 
patients regardless of the COPD groups [1]. Viruses are thought 
to be responsible for 25-30% of COPD exacerbations caused by 
infection [5]. Influenza virus infections lead to exacerbations in 
this group of patients, facilitating the development of pneumonia 
and secondary bacterial infection, increasing morbidity and 
mortality, and it is thought that 8-10% of acute exacerbations are 
due to influenza virus.

In our study, only 26.9% of the participants had the flu vaccine 
in the last year, and this rate is quite low considering the severity 
of a condition such as COPD. The reason for the low rate of 
vaccination may be; that the beneficial effects of vaccines in disease 
management are not known by the participants, the average age of 
the patient population is high, the level of education of patients 
is low, clinicians or health workers do not inform the patients 
and their relatives about the vaccination and there may be some 
obstacles arising from access to the vaccine. In similar studies 
conducted in Turkey, the frequency of influenza vaccination was 
shown to be 35-40% [5-7]. In a study conducted in the UK “The 
Health Improvement Network (THIN)” database, vaccination 

rates in 60 years or older COPD patients were shown to be less 
than 30% before 1995 and the rate increased to over 70% in 2005.
[8] In a study conducted in the USA in 2005, vaccination rates 
in the general population over 65 years of age were 63.7%.[9] 
The reasons for the difference to our country may be influenced 
by many factors such as the educational status of the patients, 
health policies of the countries, the severity and duration of the 
disease, the history of frequent consultations, and the attitudes of 
physicians about the vaccination of their patients.

In a study conducted with 95 patients by Özol et al., 40% of the 
patients had been vaccinated at least once in the last 5 years and 
the influenza vaccination rate was similar in those above and 
below the age of 65, but influenza vaccination rates were higher 
in university graduates.[10] In our study, when the distribution of 
participants according to educational level is examined, primary 
school graduates make up the majority with 74.5%. The fact that the 
study center is in a rural area and the population is predominantly 
elderly may explain the low level of education. The overall level of 
literacy is linked to health literacy, but it does not guarantee a high 
level of health literacy. Although studies have found that people 
with low literacy levels have difficulty understanding their health, 
individuals with high levels of literacy may have low levels of 
health literacy as well [11].
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67.1% of the participants who did not get the flu vaccine stated that 
the reason for it was a lack of recommendation by their physician, 
while 13.2% forgot to get vaccinated. In our study, the rate of non-
vaccination due to physician attitude was very high. In a study 
conducted by Balbay et al., the pneumococcal vaccine was not 
recommended to any patient by family physicians, whereas the 
flu vaccine was recommended at a rate of 16.4% [12]. In a study 
conducted in Germany, it was found that the most important factor 
determining the vaccination was physicians’ advice [13]. In a study 
conducted by Szcus et al. to evaluate the coverage of influenza 
vaccines during two consecutive influenza seasons (2002/2003-
2003/2004) in six European countries, family physicians were 
found to be the most potent factors in immunizing individuals 
against influenza. Additional information about vaccine efficacy 
and tolerance increased the odds of vaccination in the general 
public [14]. In a study conducted in the USA, it was found that 
27% of patients who initially refused to be vaccinated, accepted 
the vaccine on the recommendation of a physician [15]. In the 
study of Erer et al., the majority of the patients who were aware 
of the vaccine but were not vaccinated stated that the reason for 
non-vaccination was a lack of recommendation [5]. In our country, 
immunization information is given less frequently to patients 
compared to other developed countries. The increased workload 
in our country, prolonged working hours with intensive outpatient 
clinics and insufficient time to examine patients are a possible 
cause of this difference. 

Although there is no statistically significant effect on exacerbations 
by pneumococcal vaccination, influenza and pneumococcal 
infections are the most common causes of acute exacerbations 
of COPD [17,18]. Both influenza and pneumococcal vaccination 
have been reported to reduce the incidence of lower respiratory 
tract infections. Vaccination is, therefore, a cost-effective, 
economical and life-saving approach. Evidence suggests that 
pneumococcal and influenza vaccines may prevent community-
acquired pneumonia and acute exacerbations in COPD patients 
and that early pneumococcal vaccination in COPD may help 
maintain stable health status [1].

In our study, 93.2% of the patients did not receive the pneumonia 
vaccine in the last 5 years. 77.8% of those who had the flu vaccine 
did not receive the pneumococcal vaccine and the underlying causes 
should be addressed. This may be because influenza can remain on 
the agenda by making outbreaks every year and maintaining its 
popularity in the media, while pneumococcal infections remain in 
the background affecting at-risk populations and stay unheard of 
by the general public. In the study of Balbay et al., the rate of 
patients who had received the pneumococcal vaccine in the last 
five years was found to be similar to our study with 8.2% [12]. The 
results of Erer et al.’s study in Izmir were similar, the influenza 
vaccination rate was 40% and the pneumococcal vaccination 
rate was 10%. The pneumococcal vaccination rate was higher 
in women and those with higher educational level [5]. In a study 
conducted with 178 patients in the Catalonia region of Spain, the 
ratio of pneumococcal vaccination was reported to be 84.2%, 
which is considerably higher than in our country [19]. In two 
different studies conducted in Spain and Sweden, the proportion 
of patients receiving both vaccines was found to be 62.5% and 
78%, respectively, and is still very high compared to our country 
[19,20].

87.5% of those who have not received the pneumonia vaccine in 
the last 5 years have not been vaccinated because the physician 
did not recommend it. Other reasons include the family physician 
saying that the vaccine is not needed and the patient’s belief that the 
vaccine will not help. As can be seen from these results, the most 
important factor in pneumococcal vaccination is the physician’s 
advice. In the study of Balbay et al., 27.9% of the patients were 
offered influenza vaccination by a pulmonologist or an assistant 
physician, whereas pneumococcal vaccine was recommended 
only to 4.9% and their family physician recommended none of 
the patients a pneumococcal vaccine [12]. Despite the availability 
of effective pneumococcal vaccines and recommendations from 
national health authorities, vaccine coverage is low in many 
countries. These levels are 70% in the United Kingdom, 76% in 
Spain, 36% in Ireland, 15-30% in Norway, 15% in Germany and 
5% in France [21]. The reason for low vaccine coverage may be the 
perception levels and low vaccine awareness of elderly patients.

In a phone survey conducted between November 2015 and February 
2016 on individuals over 50 years of age with more than 9000 
participants, pneumonia and vaccine awareness was measured. 
It was found that 85% of the participants trusted vaccines, 27% 
avoided vaccines (for safety reasons), and 29% thought that they 
did not need them because they were not at risk. Also, respondents 
stated that they followed their physicians’ recommendations (92%) 
and preferred to receive additional medical information from their 
physicians. In general, awareness of pneumococcal vaccine was 
found to be low and the most common cause for non-vaccination 
(55%) was shown to be a lack of recommendation from their 
physician [22]. The inclusion of pneumococcal vaccination in 
the early treatment of COPD may improve the long-term natural 
course of the disease. Since patients trust their physicians as their 
main source of health information, physicians need to make more 
effective efforts to inform their at-risk patients about the dangers 
of pneumonia and the benefits of pneumococcal vaccination [21].

There was no statistically significant relationship between 
influenza or pneumonia vaccination and age, sex, smoking, or 
COPD severity. Since in our study, almost all patients were primary 
school graduates, no statistical evaluation was made in terms of 
education level. A statistically significant correlation was found 
between the awareness of influenza vaccine and COPD severity. 
This may be since in advanced disease stages, health institutions 
are more frequently referred to and the outcome of the disease 
is felt more vividly. In international publications examining the 
factors affecting the vaccination rates in COPD patients, it was 
shown that vaccine acceptance and vaccination rates decrease in 
patients with milder disease severity [23,24]. Influenza vaccination 
rates have been shown to be higher in older patients, patients 
with a higher number of physician visits, and patients with poor 
overall health [25]. In the study conducted by Bülbül et al., the 
rate of pneumococcal vaccination increased by 4.1 fold in patients 
with advanced-stage COPD [26]. In a multicenter study of 5135 
patients by Özlü et al., influenza vaccination rates were found 
to be significantly higher in patients with advanced age, higher 
education, severe COPD and comorbid diseases, as well as smokers 
and urban residents. The lifetime vaccination rate for pneumococci 
was 13.3%, and similarly to influenza, pneumococcal vaccination 
rates were significantly higher in smokers who quit smoking, in 
patients with higher education, in patients with comorbidities, and 
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in urban residents, regardless of COPD group. Also significantly 
higher pneumococcal vaccination rates were found in female 
patients [16]. Similarly, a study conducted abroad reported that the 
most important determinants of pneumococcal vaccination were 
female gender, advanced age, and the severity of COPD [27]. In 
our study, the reason that the sociodemographic characteristics did 
not affect vaccination may be due to the low number of participants. 
To determine the factors affecting vaccination in COPD, larger 
sample sizes will need to be studied.

According to our study, there was a statistically significant 
relationship between influenza vaccination in the last year and 
pneumonia vaccination in the last five years. While 22.2% of 
those who have received pneumonia vaccination in the last five 
years have also had the flu vaccine in the last year, 98.7% of those 
who have not had pneumonia vaccination in the last five years 
have not received the flu vaccine in the last year either. The flu 
vaccine is known by the general population and most patients with 
chronic diseases. Pneumococcal vaccine is not even known by at-
risk patients who should receive this vaccine. However, patients 
who are aware of the severity of their disease know they need the 
pneumococcal vaccine and this awareness may have led to higher 
flu vaccination rates.

Vaccination is as vital as medical treatment in COPD and is effective 
on both morbidity and mortality. The primary determinants of the 
patients’ vaccination behaviors are the physicians who treat them. 
Especially in chronic diseases such as COPD, where both the 
disease is severe, and the costs of care is high, primary preventive 
activities are very important and specialist physicians have great 
responsibilities. In this context, pulmonologists and even general 
practitioners should not only concentrate on medical treatment, but 
should also focus on preventive treatments, give sufficient time to 
vaccination awareness and convince patients about the vaccine [28].

Conclusion

In conclusion, vaccination is vital in severe and chronic diseases 
such as COPD. In our study, it was shown that the most important 
factor affecting the vaccination behavior was the physician’s 
advice. Therefore, pulmonologists and family physicians should 
not only treat COPD patients medically but also should raise 
awareness about vaccination.
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