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ABSTRACT
Background: Vaccination rates for adults in Eastern 
Europe are still not satisfactory, especially for influ-
enza, COVID-19, and pneumococcal disease. There 
is scarce information available about the number of 
Bulgarian adults that get vaccinated and the factors 
affecting their decision to do so. This study sought to 
evaluate vaccination coverage, attitudes, and barri-
ers concerning influenza, COVID-19, and pneumococ-
cal vaccines among hospitalized people in Bulgaria.
Methods: A cross-sectional study was conducted 
from June to September 2023, with 222 individuals 
hospitalized in Plovdiv, Bulgaria. A structured ques-
tionnaire assessed sociodemographic factors, comor-
bidities, immunization practices, and perceptions re-

garding adult immunization. We employed SPSS v25 
for descriptive statistics and comparative analyses.
Results: The average participants’ age was 58 years, 
with 63.5% identifying as female and 55.9% disclos-
ing at least one comorbid health condition. From 
the cohort, 52.2% received at least one of the three 
immunizations. However, the number of individuals 
who received each of the three vaccines was minimal. 
23.3% of participants with comorbidities and 18.4% 
of those without comorbidities indicated they had 
the influenza vaccine in the prior season (p=0.363). 
Approximately 5% of individuals were immunized 
against pneumococcal illness, and fewer than 20% 
possessed awareness of it. The apprehension of ad-
verse effects was a significant concern, particularly 
for individuals with preexisting health issues. The ab-
sence of a physician's recommendation significantly 
contributed to the low uptake of the pneumococcal 
vaccine (45.2% vs. 28.6%, p=0.011). Approximately 
one in four respondents expressed belief in COVID-19 
conspiracy theories. Respondents indicated that they 
were more likely to trust public institutions and gen-
eral practitioners for information.
In conclusion, the findings of this study suggest that 
immunization rates among the surveyed hospitalized 
population in Plovdiv are low, especially for pneu-
mococcal illness. Concerns about vaccine safety and 
the lack of physician recommendation are two major 
problems. To get more adults to get vaccinated in this 
context, it is important to enhance the way health-
care providers work together and the way public 
health messages are issued.
Keywords
Vaccines, influenza, COVID-19, Streptococcus pneu-
moniae, comorbidities, adult vaccination

INTRODUCTION
Every year, there is a considerable burden of influen-
za, pneumococcal community-acquired pneumonia, 
and COVID-19 infections among adults, including the 
incidence of infections, consultations with general 
practitioners (GPs) and emergency rooms, as well as 
associated and non-associated hospitalisations and 
deaths [1, 2]. Worldwide, influenza is projected to 
result in over 32 million cases and 5.7 million hospi-
talizations due to influenza-related lower respirato-
ry tract disease in adults each year, with the highest 
hospitalization rates occurring in individuals aged 65 
years and older. 
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Pneumococcal disease continues to be a predom-
inant cause of community-acquired pneumonia in 
adults, representing roughly 10-13% of all pneumo-
nia hospitalizations. Streptococcus pneumoniae is the 
predominant bacterial agent responsible for commu-
nity-acquired pneumonia globally, but its incidence 
differs by area, accounting for roughly 30% of cases 
in Europe and 10-15% in the United States [5]. For 
every case of bacteremic pneumococcal pneumonia, 
there exist a minimum of three additional cases of 
non-bacteremic pneumococcal pneumonia, under-
scoring the significant underestimate of disease bur-
den when depending exclusively on invasive disease 
monitoring [6].
Vaccination, the most efficacious method for avoid-
ing influenza, pneumococcal, and COVID-19 infec-
tions and accompanying consequences, is advised for 
at-risk individuals [7]. Current guidelines advocate for 
influenza vaccination for older adults (mostly those 
aged ≥65 years), individuals with chronic medical 
conditions, healthcare professionals, and pregnant 
women [8]. Pneumococcal vaccination is likewise ad-
vised for elderly individuals and those with certain 
risk factors, such as chronic respiratory disease, cardi-
ovascular disease, diabetes, and immunocompromis-
ing disorders [4]. Notwithstanding these recommen-
dations and the significant illness load, vaccination 
coverage in Europe remains inadequate, especially in 
Eastern European nations.
Unlike in the pediatric population where vaccina-
tions are routine and often mandatory, adult vacci-
nations are often elective and highly dependent on 
consumers’ decisions and behaviors, resulting in an 
overall lower vaccination rate in adults [9]. In Europe, 
influenza vaccination coverage among older adults 
varies widely, ranging from 1.1% in Estonia to 74.5% 
in Scotland, with a median coverage of 35.3% [10]. 
Pneumococcal vaccination coverage is even lower, 
with studies reporting rates of only 4.5-9.9% among 
at-risk adults in France and 21% among multimorbid 
older adults across European centers [11, 12]. Only 
one European country reached the World Health Or-
ganization target of 75% influenza vaccination cover-
age in older persons by 2014/2015, and many coun-
tries have reported declining vaccination uptake over 
time [10].
The barriers to adult immunization are complex and 
encompass both individual and systemic issues. In-
dividual-level challenges encompass apprehensions 

regarding vaccine safety and adverse effects, distrust 
in healthcare systems and pharmaceutical compa-
nies, minimal perceived risk of vaccine-preventable 
illnesses, and insufficient awareness of vaccination 
guidelines [13, 14]. Systemic hurdles encompass re-
stricted access to vaccination services, absence of re-
minder systems, poor healthcare professional aware-
ness of adult vaccination standards, and inadequate 
monitoring of vaccination coverage among adult 
populations [15]. Factors that promote vaccination 
include robust recommendations from healthcare 
providers, prior vaccination history, higher level of 
education, existence of chronic medical illnesses, and 
confidence in medical professionals as trustworthy 
sources of health information [16, 17].
Bulgaria, as an Eastern European country, represents 
a particularly important context for studying adult 
vaccination attitudes and uptake. Limited data exist 
on vaccination coverage and determinants of vaccine 
acceptance in Bulgarian adults, despite the country's 
position within a region characterized by low vac-
cine confidence and suboptimal vaccination rates. 
Understanding the specific factors influencing vacci-
nation decisions in Bulgarian context is essential for 
developing targeted interventions to improve vac-
cine uptake and protect vulnerable populations from 
vaccine-preventable diseases. This cross-sectional 
study aims to assess the current state of influenza, 
COVID-19, and pneumococcal vaccination coverage 
among Bulgarian adults and to identify the key de-
terminants of vaccination attitudes and behaviors in 
this population.

MATERIALS AND METHODS
Study design and settings
A cross-sectional survey was conducted between the 
months of June and September 2023 to assess the 
attitudes, and practices regarding vaccination against 
influenza, COVID-19, and Streptococcus pneumoniae 
among hospitalized adults in Plovdiv, Bulgaria. Partic-
ipants were recruited using a convenience sampling 
approach and included adult patients (≥18 years) 
who were hospitalized in the Cardiology department 
at the Multiprofile hospital “St. Karidad” in Plovdiv, 
Bulgaria during the study period. Patients were eligi-
ble if they were clinically stable and able to provide 
informed consent. Individuals with severe cognitive 
impairment or inability to complete the question-
naire were excluded.
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Study questionnaire design
Following a thorough review of the relevant litera-
ture, the research team comprising two epidemiol-
ogists (each with postgraduate specialization in Ep-
idemiology) and one specialist with a postgraduate 
specialization in general medicine—adapted the 
questionnaire for the study’s objectives. The adapta-
tion process included:
•	 ensuring clarity and comprehensibility of items 
for hospitalized adult patients,
•	 simplifying medical terminology where necessary,
•	 selecting questions relevant to the Bulgarian 
healthcare context,
•	 conducting internal expert review for content va-
lidity.
The structured questionnaire consisted of three ma-
jor sections: 
1.Demographic information - gender, age, place of 
residence, education, employment status, financial 
situation, comorbidities.
2. Practices regarding influenza, COVID-19, and pneu-
mococcal vaccination 
3. Attitudes towards vaccination in general and in 
particular regarding the influenza, COVID-19 and the 
pneumococcal vaccine. 

STATISTICAL ANALYSIS
Descriptive statistics were utilized for both quan-
titative and qualitative variables. Continuous data 
were reported as means with standard deviations 
or, where distributional assumptions were violat-
ed, as medians with interquartile ranges (25th–
75th percentile). Categorical variables were pre-
sented as frequencies and percentages (n, %). 
The Kolmogorov–Smirnov test was employed to 
evaluate the normality of continuous variables.  
Comparisons between groups for non-normally 
distributed continuous variables were performed 
using the Mann–Whitney U test, and changes in 
proportions between two groups were assessed us-
ing the Z-test. Statistical tests were considered sta-
tistically significant if the p-value was below 0.05.  
Data management and statistical analyses were per-
formed using IBM SPSS Statistics for Windows, Version 
25.0 (IBM Corp., Armonk, NY, USA; released 2017).

RESULTS
A total of 222 persons took part in the study, with 
63.5% (n=141) being female. The median age of the 

respondents was 58 years. Concerning the employ-
ment situation of the participants, approximately 
one-third were retired, and 42.3% reported being 
current smokers. In all, 55.9% of respondents indicat-
ed the presence of at least one comorbidity. The pre-
dominant comorbidities were heart disorders (n=72, 
32.4%) and diabetes (n=27, 12.2%).

Table 1. Demographic characteristics of the respond-
ents (n=222)

Variable
All respondents

(n=222)
n, (%)

Age, mean±Std 58 (46.75;68)
Gender, n (%)
Male 
Female

81 (36.5)
141 (63.5)

Level of education
Primary education
Secondary education
Bachelor’s degree
Master’s degree
PhD degree

4 (1.8)
114 (51.4)
46 (20.7)
54 (24.3)
4 (1.8) 

Work status
Unemployed
Employed
Retired
Retired but currently employed

13 (5.9)
116 (52.3)
74 (33.2)
19 (8.6)

Smoker
Yes
No

94 (42.3)
128 (57.7)

Comorbidities
Yes
No

124 (55.9)
98 (44.1)

Practices regarding influenza, COVID-19 and pneu-
mococcal vaccines
Overall, 116 (52.2%) respondents have decided to 
get vaccinated with either influenza, COVID-19 or 
pneumococcal vaccine. Of them the majority have 
received one vaccine (n=77, 66.4%) or 2 vaccines 
(n=38, 32.8%). Only one of all respondents was vacci-
nated with all the three vaccines. 
The uptake and perceptions of influenza and COV-
ID-19 immunizations among those with comorbidi-
ties were essentially similar to those without comor-
bidities. In the previous season, 23.3% of participants 
with comorbidities and 18.4% of those without re-
ported having received the influenza vaccination 
(p=0.363). The inclination to receive influenza vac-
cine upon a general practitioner's recommendation 
was comparable between groups (54.0% vs. 52.0%, 
p=0.768). Concerns about adverse effects following 
immunization were significantly more common as a 
reason for influenza vaccination hesitancy among pa-
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tients with comorbidities (63.3% vs. 35.7%, p=0.033). 
The vaccination coverage and attitudes regarding 
COVID-19 showed no significant change accord-
ing to comorbidity status. Approximately 50.0% 
of respondents without comorbidities and 39.5% 
of those with comorbidities reported prior vac-
cination (p=0.118), and concerns over vaccine 
safety and efficacy were similar in both groups. 
Both groups demonstrated little awareness and 
adoption of pneumococcal vaccination, with fewer 
than 20% of respondents knowledgeable about the 
vaccine and approximately 5% reporting vaccina-
tion status. Participants with comorbidities exhib-
ited a significantly greater propensity to report the 
lack of physician recommendation (45.2% vs. 28.6%, 
p=0.011), fear of adverse events (18.5% vs. 9.2%, 
p=0.049), and insufficient information regarding the 
vaccine (38.7% vs. 53.1%, p=0.033) as justifications 
for non-vaccination. However, the propensity to ac-
cept pneumococcal vaccine based on a physician's 

suggestion was similar between the groups (41.9% 
vs. 43.9%, p=0.772).
When asked about the trusted source of information 
regarding vaccines in general most respondents in-
dicated the official sources such as the Ministry of 
Health, World Health Organization (n=121, 54.5%). 
General practitioners were the second most trusted 
source were the (n =117, 52.7%).

Attitudes towards influenza, COVID-19 and pneu-
mococcal vaccines
In our study we also wanted to explore the attitudes 
and possible beliefs that might influence our re-
spondents’ decision about receiving influenza, COV-
ID-19 or pneumococcal vaccine. 
Vaccination attitudes were largely comparable 
for respondents with and without comorbidities. 
Approximately 50% of the individuals from both 
groups favored natural immunity (50.8% vs. 57.1%, 
p = 0.806), while almost 20% voiced skepticism over 

Table 2. Respondents’ practices regarding influenza, COVID-19 and pneumococcal vaccination. 

Variable

Comorbidities
p-valueYes

(n=124)
No

(n=98)
Participants that responded 

affirmatively
Flu vaccination in the previous season 29 (23.3) 18 (18.4) 0.363
Plans to receive the flu vaccine in the current season 22 (17.7) 33 (33.7) 0.475
Would you recommend the influenza vaccine to family members 48 (38.7) 37 (29.8) 0.884
Would you receive the influenza vaccine if the GP recommends it to 
you

67 (54.0) 51 (52.0) 0.768

Reasons for hesitation to receive the influenza vaccine
-	 fear of possible adverse events following immunization
-	 assumes the vaccine is not effective enough to prevent an illness
-	 has not received enough information about the vaccine
-	 assumes indluenza is not so dangerous

62 (63.3)

18 (14.5)
33 (26.6)
13 (10.5)

35 (35.7)

21 (21.4)
36 (36.7)
16 (16.3)

0.033

0.179
0.106
0.200

COVID-19 vaccination in the previous season 49 (39.5) 49 (50) 0.118
Would you recommend the COVID-19 vaccine to family members 53 (42.7) 36 (36.7) 0.364
Does not believe that a sufficiently detailed public campaign about 
the effectiveness and safety of vaccines against COVID-19 is conduct-
ed.

67 (54.0) 59 (60.2) 0.357

Reasons for hesitation to receive the COVID-19 vaccine
-	 fear of possible adverse events following immunization
-	 assumes the vaccine is not effective enough to prevent an illness
-	 has already recovered from COVID-19

68 (54.8)

23 (18.5)

27 (21.8)

55 (56.1)

19 (19.4)

24 (24.5)

0.848

0.874

0.633
Has heard of the pneumococcal vaccine before 22 (17.7) 19 (19.4) 0.754
Has been vaccinated with the pneumococcal vaccine 6 (4.8) 5 (5.1) 0.928
Reasons for lack of pneumococcal vaccination

-	 the vaccine has not been recommended by a doctor
-	 fear of adverse events following immunization
-	 assumes the vaccine is not effective enough to prevent an illness
-	 has not received enough information about the vaccine

56 (45.2)
23 (18.5)
4 (3.2)

48 (38.7)

28 (28.6)
9 (9.2)
5 (5.1)

52 (53.1)

0.011
0.049
0.482

0.033
Would receive the pneumococcal vaccine if recommended by a doctor 52 (41.9) 43 (43.9) 0.772
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vaccination efficacy (23.4% vs. 18.4%, p = 0.324). 
Time restrictions were rarely cited as an impedi-
ment to immunization (16.1% vs. 11.2%, p = 0.716). 
Perceptions on influenza vaccination were moder-
ate: 29.0% of respondents with and 43.9% with-
out comorbidities considered the influenza vac-
cine safe (p=0.246). Approximately 50% of the 
participants acknowledged that older adults and 
those with chronic illnesses are at an elevated 
risk of severe influenza complications (50.8% vs. 
60.2%, p=0.619), while 41.9% vs. 53.1% agreed 
that vaccination mitigates problems (p=0.327). 
Perceptions on COVID-19 vaccination were var-
ied. Approximately 39.5% of individuals with and 
49.0% of those without comorbidities concurred 
that COVID-19 vaccines were crucial for mitigat-
ing transmission (p=0.436), whereas 36.3% vs. 
44.9%, respectively, asserted that vaccines protect 
against severe illness (p=0.361). Approximately one 
quarter of respondents in both groups indicated 
conspiracy ideas (25.8% vs. 25.5%, p=0.923), and 
apprehensions over the rapid development of vac-
cines were prevalent (45.2% vs. 57.1%, p=0.160). 
Perceptions on pneumococcal vaccination were pre-
dominantly unfavorable, with only approximately 
one quarter of participants considering the vaccine 

effective in preventing pneumonia (23.4% vs. 22.4%, 
p=0.860). Respondents without comorbidities were 
significantly more inclined to get vaccinated in case of 
a health condition elevating pneumonia risk (46.9% 
vs. 32.2%, p=0.024).

DISCUSSION
The overall vaccination coverage with at least one of 
the vaccines against influenza, COVID-19 and Strep-
tococcus pneumoniae was 52.2%, illustrating the 
issues of adult immunization in Eastern Europe. The 
influenza vaccination rates of 23.3% for participants 
with comorbidities and 18.4% for those without align 
with the poor coverage rates recorded throughout 
the region. Research from neighboring countries in-
dicates comparably low vaccination rates. Poland das 
documented influenza vaccination coverage ranging 
from 39% to 61% depending on the demography of 
the examined sample, while Ukraine exhibits even 
lower figures, with 67-73% of participants having 
never received an influenza vaccine [18,19]. The me-
dian influenza vaccine coverage in Europe is roughly 
35.3%, with Eastern European nations persistently 
reporting lower rates [10,20].
The COVID-19 vaccine coverage in this study was 
39.5% for respondents without comorbidities and 

Table 3. Participants’ beliefs regarding vaccines in general and vaccines against influenza, COVID-19 and 
Streptococcus pneumoniae

Variable

Comorbidities
p-valueYes

(n=124)
No

(n=98)
Participants that responded 

affirmatively
(strongly agree/agree)

I do not have time to get vaccinated with recommended vaccines. 20 (16.1) 11 (11.2) 0.716
I prefer to build immunity naturally. 63 (50.8) 56 (57.1) 0.806
I do not believe that vaccines effectively protect against disease. 29 (23.4) 18 (18.4) 0.324
I am having a hard time making an appointment with my doctor to 
get vaccinated.

12 (9.7) (8.2) 0.002

I believe that the influenza vaccine is safe 36 (29.0) 43 (43.9) 0.246
When infected with influenza, older adults and people suffering 
from chronic diseases have a higher risk of serious complications.

63 (50.8) 59 (60.2) 0.619

Flu vaccine reduces the risk of complications if the disease occurs 52 (41.9) 52 (53.1) 0.327
COVID-19 vaccines are important for limiting the spread of the 
infection

49 (39.5) 48 (49.0) 0.436

COVID-19 vaccines protect against severe illness, hospitalization, 
and death

45 (36.3) 44 (44.9) 0.361

COVID-19 vaccines are part of a conspiracy plan to reduce the pop-
ulation, and the virus was artificially created for this purpose.

32 (25.8) 25 (25.5) 0.923

COVID-19 vaccines were developed too quickly, raising questions 
about their safety

56 (45.2) 56 (57.1) 0.160

I believe the pneumococcal vaccine is effective in preventing pneu-
monia.

29 (23.4) 22 (22.4) 0.860

If I have a health condition that increases the risk of pneumonia, I 
will get immunized.

40 (32.2) 46 (46.9) 0.024
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50% for those with comorbidities, which is much 
lower than the rates reported in Western Europe-
an countries [20] but consistent with the trends 
observed in Eastern Europe during the pandemic. 
Eastern European nations, and Bulgaria in particu-
lar, expressed significant vaccine hesitation during 
COVID-19 immunization initiatives, primarily fueled 
by skepticism towards national governments and 
medical professionals as credible sources of medical 
information [21]. Vaccine trust in Eastern European 
and Central Asian nations averaged 43.7%, markedly 
lower than the EU-27 average of 49.97% [22].
The pneumococcal vaccination coverage of roughly 
5% and awareness below 20% signals an important 
deficiency in preventive healthcare. This coverage is 
significantly lower as compared to European nations 
where pneumococcal vaccine coverage among at-
risk individuals varies from 4.5% to 9.9% in France, 
reaching 21% among multimorbid older adults across 
European centers [11,12, 23]. The limited awareness 
and adoption of pneumococcal immunization in Bul-
garia indicates deficiency in patients’ education and 
healthcare providers’ referral mechanisms for this 
vaccine. 
The finding that 45.2% of participants with comor-
bidities identified the lack of physician recommenda-
tion as a barrier to pneumococcal vaccination is nota-
bly troubling, as those were the individuals for whom 
vaccination is most strongly recommended [4]. This 
fact reveals a systemic failure in adult preventive 
healthcare. Evidence indicates that the implemen-
tation of standing orders, electronic health record 
reminders, and routine assessment of vaccination 
status during each clinical encounter can significantly 
enhance vaccination rates [24,25]. Clinician remind-
ers to order vaccinations were demonstrated to in-
crease vaccination rates by 4-32%, whereas packaged 
interventions incorporating various methods could 
enhance immunization rates by 4-42% [26].
The prevalence of safety concerns as an impediment 
to vaccination, especially among individuals with 
comorbidities (63.3% for the influenza vaccine), sig-
nifies a wider trend of vaccine reluctance in Eastern 
Europe and among patients with chronic illnesses 
worldwide. Apprehensions regarding vaccine-in-
duced disease exacerbations, adverse reactions, and 
the expedited development of COVID-19 vaccinations 
(45.2-57.1% of respondents) align with results from 
earlier research including individuals with chronic 

diseases [27, 28]. Individuals with chronic illnesses 
frequently encounter added difficulty in vaccination 
choices, considering their increased vulnerability to 
severe infection outcomes and the ambiguous ef-
fects of vaccines on their preexisting disorders [29]. 
Our finding that almost 25% of participants support-
ed vaccine-related conspiracy theories aligns with 
the significant levels of disinformation and distrust 
recorded in the area [21]. The dependence on offi-
cial sources (Ministry of Health, WHO) and general 
practitioners as credible information sources (54.5% 
and 52.7%, respectively) indicates that focused pub-
lic health campaigns and provider-led education may 
be beneficial in this demographic. However, the dis-
parity between trust in official sources and the ac-
tual vaccination rates demonstrates that information 
alone is inadequate; proactive endorsement and vac-
cination facilitation are crucial.
Limitations and Strengths
This study has several limitations. The cross-sectional 
design precludes assessment of causality or tempo-
ral relationships. The findings should be interpreted 
in the context of the study population, which con-
sisted of hospitalized adults from a single city, and 
may not be fully representative of the general pop-
ulation in Bulgaria.. Self-reported vaccination status 
was not verified against medical records, which may 
introduce recall bias. Additionally, the study did not 
assess specific interventions or their effectiveness in 
improving vaccination rates.
Despite these limitations, our study provides valua-
ble data on adult vaccination in Bulgaria, a country 
with limited published evidence on the topic. A key 
strength of this study is the detailed assessment of 
attitudes and beliefs toward vaccination. The findings 
highlight the central role of physician recommenda-
tion, concerns about vaccine safety, and the pres-
ence of misinformation, including conspiracy beliefs, 
as major drivers of vaccine hesitancy. These factors 
are modifiable and should be a primary focus of fu-
ture public health interventions.

CONCLUSION
The present study highlights important gaps in adult 
immunization among a hospital-based population in 
Bulgaria, especially for pneumococcal vaccination, 
despite a strong desire to receive vaccinations when 
recommended by healthcare providers. The results 
highlight the essential requirement for enhanced 
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healthcare professional involvement, focused patient 
education on safety issues, and systemic actions to 
promote immunization. Rectifying these deficiencies 
is crucial for safeguarding at-risk individuals from 
vaccine-preventable illnesses and alleviating the sig-
nificant impact of influenza, pneumococcal disease, 
and COVID-19 within this demographic. Future stud-
ies should aim to include larger and nationally repre-
sentative samples in order to validate these findings 
and support the development of targeted immuniza-
tion strategies at the national level.
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