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	 Background:	 In Poland, pharmacists have recently been authorized to administer vaccinations to adult patients in pharma-
cies, including influenza and pneumococcal vaccines. To obtain certification, pharmacists must complete a spe-
cialized qualification course organized by the Centre of Postgraduate Medical Education in Warsaw (CPME). This 
study aimed to evaluate changes in pharmacists’ knowledge following completion of a qualification course on 
administering influenza and pneumococcal vaccinations.

	 Material/Methods:	 This pre-post study was conducted online between February 2024 and July 2025. Participation was limited to 
pharmacists eligible to enroll in the CPME course. Knowledge was assessed using an original 20-item single-
choice test (1 point per correct answer) covering influenza and pneumococcal epidemiology, eligibility criteria, 
and the legal and financial aspects of vaccination. Analyses examined both the overall score and changes in 
responses to individual questions.

	 Results:	 The study included only participants who completed both the pre-test and post-test, constituting the matched 
analytic cohort (n = 327). The course significantly improved knowledge relative to the pre-training assessment 
(t(326) = 28.02; P < 0.001; d = 1.55). The effect was substantial, with a mean increase of 4.7 points across the en-
tire test (Mdiff = -4.67; 95% confidence interval, -4.99 to -4.34). Respondents improved their scores by approxi-
mately 23% of the maximum possible score.

	 Conclusions:	 Completion of the qualification course on influenza and pneumococcal vaccination significantly improved phar-
macists’ knowledge. Longitudinal studies are needed to assess knowledge retention and determine the impact 
of expanded pharmacy-based vaccination services on public health outcomes in Poland.
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Introduction

Vaccinations—among the most effective public health inter-
ventions—play a crucial role in reducing the burden of infec-
tious diseases, including influenza and pneumococcal infec-
tions [1-3]. Despite the availability of effective vaccines for 
these diseases, vaccination rates remain low in many coun-
tries. This issue also applies to Poland, where vaccination cover-
age remains suboptimal, even among at-risk populations [4-6].

One strategy to increase vaccination rates is allowing pharma-
cists to administer vaccines in pharmacies. In Poland, qualifi-
cation as a pharmacist requires completion of pharmacy stud-
ies, obtaining a Master of Pharmacy degree, and completing at 
least 6 months of professional practice in a pharmacy. Under 
Polish law, pharmacists have both the right and the obliga-
tion to pursue continuous professional development, which 
may be achieved through postgraduate education (specializa-
tion training, qualification courses, or postgraduate studies) 
or other forms of professional development [7]. To adminis-
ter vaccinations, Polish pharmacists must complete a qualifi-
cation course organized by the Centre of Postgraduate Medical 
Education in Warsaw (CPME) [8,9]. Each vaccination must be 
preceded by an assessment to identify potential contraindi-
cations, and the course is designed to prepare participants to 
conduct these assessments [10].

Studies from around the world have shown that allowing 
pharmacists to administer vaccinations increases vaccination 
rates [11-14]. This effect may be attributed to improved acces-
sibility and availability of vaccines, as well as more effective 
implementation of vaccination programs, particularly in regions 
with limited access to healthcare services. Therefore, Poland’s 
decision to expand pharmacists’ vaccination responsibilities is 
supported by existing evidence and established guidelines [15]. 
A key factor influencing the effectiveness of this approach is 
pharmacists’ knowledge of vaccines and their preparedness to 
administer vaccines appropriately. To provide effective vacci-
nation services, pharmacists must be willing and confident to 
offer vaccinations, which may depend on their knowledge of 
current recommendations, epidemiology, and medical contra-
indications. They should also be familiar with vaccination fi-
nancing, relevant legislation, and medical record-keeping re-
quirements [16-18].

This study aimed to assess changes in pharmacists’ knowl-
edge after completing a qualification course on patient eli-
gibility for and administration of influenza and pneumococ-
cal vaccinations.

Material and Methods

Ethics Statement

The study was conducted in accordance with the principles 
of the Declaration of Helsinki and approved by the Bioethics 
Committee of the CPME (19/2025). Prior to participation, eli-
gible individuals were provided with detailed information re-
garding the study objectives and methodology. Participants 
received written information stating that completion of the 
questionnaire constituted consent to the use of anonymized 
data for research purposes. Participation required respondents 
to provide consent by answering “yes” to the question: “Do 
you consent to participate in the study?”

Qualification Course for Pharmacists

The course on vaccination and qualification examinations to 
identify contraindications to influenza and pneumococcal vacci-
nation was organized by the CPME. The program comprised at 
least 16 didactic hours, including a minimum of 8 hours of the-
oretical instruction and 8 hours of practical training. Individuals 
authorized to conduct the theoretical and practical sessions 
included physicians, nurses, midwives, paramedics, laboratory 
diagnosticians holding a coronavirus disease 2019 (COVID-19) 
vaccination course certificate, pharmacists holding a COVID-19 
vaccination course certificate, and pharmacists with a vacci-
nation qualification course certificate covering COVID-19 and 
other recommended immunizations. The theoretical compo-
nent was delivered through the CPME e-learning platform; it 
included pre-recorded lectures and written educational mate-
rials. Topics covered encompassed the epidemiology of influ-
enza and pneumococcal infections, the electronic vaccination 
registration system, vaccination financing policies, adult vac-
cination recommendations, eligibility assessment, legal regu-
lations governing vaccination services, pre-vaccination inter-
views, intramuscular injection techniques, and management 
of anaphylactic shock. The practical component was conduct-
ed at universities throughout Poland and included refresher 
training in first aid, management of life-threatening emergen-
cies, vaccine preparation, and administration of intramuscular 
injections using manikins.

The course was exclusively intended for pharmacists holding 
a Master of Pharmacy degree and a license to practice. An ad-
ditional requirement was at least 12 months of professional 
experience as a pharmacist.

The course was launched at different times for different groups 
of pharmacists and thus was delivered in multiple cohorts 
rather than continuously. To date, 82 editions of the program 
have been conducted, involving a total of 1147 pharmacists.
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Research Tool

An author-developed knowledge test was created based on 
the content of the pharmacist qualification course and cur-
rent pharmaceutical care standards. The test consisted of 20 
single-choice questions. Each correct answer was awarded 1 
point, resulting in a maximum possible score of 20 points. The 
test covered the epidemiology of influenza and pneumococcal 
infections, vaccination eligibility criteria, legal aspects of vac-
cination, and vaccination financing.

The test questions were reviewed by a panel of immunization 
experts with experience in scientific research, including 2 phar-
macists, 1 physician, 1 nurse, and 1 public health specialist. 
Minor linguistic revisions were suggested and incorporated 
into the final version. This expert-reviewed version was used 
throughout the study. Content validity was confirmed by the 
expert panel. However, a formal pilot study with statistical eval-
uation of psychometric properties was not conducted, which 
may represent a limitation of the study. Additionally, a group 
of 17 pharmacists completed the questionnaire and provided 
feedback before the main study. They raised no substantive 
concerns and suggested only minor editorial revisions, which 
were subsequently incorporated into the final version of the 
test. The complete set of questions is presented in Table 1.

Participants and Data Collection

The study was conducted between February 2024 and July 2025. 
Pharmacists enrolled in the theoretical component of the qual-
ification course described above were eligible to participate.

At the beginning of the course, a link to the pre-test, adminis-
tered through Microsoft Forms, was posted on the e-learning 
platform. Participants were informed about the study objec-
tives and the anonymous nature of data collection. The pre-
test was completed at the start of the course, before partici-
pants had received any course-related instruction. A link to the 
post-test was provided at the end of the course; it could be 
accessed only after participants had completed the required 
educational materials. The pre-test and post-test contained 
the same questions presented in the same order. Participants 
did not receive feedback on the correctness of their respons-
es after completing the pre-test.

To link pre-test and post-test responses, participants were in-
structed to create a personal code consisting of at least 5 ar-
bitrary characters and enter it in both forms. They were also 
asked to provide their age and gender to help distinguish in-
dividuals in the event of duplicate codes. All questionnaire 
items required a response, resulting in no missing data. Based 
on the collected information, pre-test and post-test responses 
could be matched at the individual level. To ensure a reliable 

comparison, only participants who completed both the pre-
test and the post-test were included in the analysis; those 
who completed only 1 assessment were excluded. The datas-
et was screened for duplicate entries using the personal code 
in combination with age and gender, and any duplicate re-
cords were removed.

Statistical Analysis

Questionnaire responses were analyzed using McNemar’s test 
to assess differences in paired dichotomous responses (no 
adjustment for multiple testing was applied). The purpose of 
this analysis was to determine whether the proportion of cor-
rect answers to vaccination-related knowledge questions sig-
nificantly increased after completion of the educational pro-
gram. Differences in total pre-test and post-test scores were 
assessed using a paired-samples Student’s t-test. The difference 
score was calculated as the pre-test score minus the post-test 
score; accordingly, negative values indicated improved perfor-
mance after training. Total knowledge scores ranged from 0 
to 20 points. Before conducting the analysis, the assumption 
of normality concerning the distribution of difference scores 
was evaluated using skewness and kurtosis statistics, as well 
as visual inspection of Q-Q plots and box plots.

Effect size was calculated using Cohen’s d for dependent sam-
ples, defined as the mean difference divided by the standard de-
viation of the difference scores. The following thresholds were 
used to interpret effect size: small (d = 0.2), medium (d = 0.5), 
large (d = 0.8), and very large (d = 1.3) [19].

Participant responses were compiled in a Microsoft Excel da-
tabase, and all statistical analyses were performed using IBM 
SPSS Statistics version 29. Statistical significance was set at 
a = 0.05.

Results

Sample

A total of 657 individuals completed the pre-test, whereas 
428 completed the post-test. To enable a reliable compari-
son of results, participants were required to complete both 
assessments. Some participants completed only the pre-test, 
whereas others completed only the post-test. All submitted 
data and participant codes were reviewed. In total, 312 indi-
viduals completed only the pre-test, and 93 completed only 
the post-test. Additionally, 18 pre-test responses and 8 post-
test responses were excluded because the same code, gender, 
and age were reported more than once, indicating duplicate 
records. The high proportion of participants who completed 
only 1 assessment reflects the voluntary nature of the study, 
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Item Answer options (correct answer in bold)

1 Who is eligible for compulsory (free) vaccination 
against invasive Streptococcus pneumoniae 
infections under the Preventive Vaccination 
Program for individuals at increased risk due to 
clinical or epidemiological factors?

a) �Persons under 3 years of age with specific clinical or 
epidemiological indications who have not been vaccinated 
against pneumococcal disease

b) �Persons under 18 years of age with specific clinical or 
epidemiological indications who have not been vaccinated 
against pneumococcal disease

c) �Persons under 19 years of age with specific clinical or 
epidemiological indications who have not been vaccinated 
against pneumococcal disease

d) Persons over 65 years of age

2 A pharmacist: a) �Is authorized to administer adrenaline in the event of 
anaphylactic shock because it poses an immediate threat to the 
patient’s life

b) �Is authorized to administer any medicinal product in the event of 
an immediate threat to the patient’s life

c) Is not authorized to administer adrenaline to a patient
d) �Is not authorized to administer any medicinal product to a 

patient

3 Who is eligible for free influenza or 
pneumococcal vaccination in a single-dose 
regimen administered in a pharmacy by a 
qualified pharmacist?

a) All individuals, regardless of age
b) Persons over 18 years of age
c) Persons over 50 years of age
d) Persons over 65 years of age

4 Which vaccinations can be administered in a 
pharmacy?

a) COVID-19 and influenza vaccines
b) Influenza, pneumococcal, and COVID-19 vaccines
c) Pneumococcal and influenza vaccines
d) COVID-19 vaccines only

5 How long is vaccination eligibility valid? a) 2 hours
b) 12 hours
c) 24 hours
d) 36 hours

6 How many Streptococcus pneumoniae serotypes 
have been identified to date?

a) Approx. 30
b) Approx. 50
c) Approx. 100
d) Approx. 120

7 Which serotypes are most commonly associated 
with invasive pneumococcal disease (IPD) in 
Poland?

a) 1, 2, 23B
b) 4, 29, 34
c) 3, 19A, 14
d) 9, 14, 31

8 Invasive pneumococcal disease (IPD) includes 
which of the following conditions?

a) Meningitis, septicemia/sepsis, and bacteremic pneumonia
b) Otitis and meningitis
c) Pneumonia only
d) Meningitis and otitis

9 In Poland, the 20-valent pneumococcal 
conjugate vaccine (PCV20) is currently approved 
for individuals:

a) Over 2 years of age
b) Over 10 years of age
c) Over 13 years of age
d) Over 18 years of age

10 Which legal act authorizes the administration 
of influenza and pneumococcal vaccinations in 
pharmacies?

a) �The Act of 6 September 2001 on Pharmaceutical Law (Journal of 
Laws 2022, item 2301, as amended)

b) �The Act of 27 August 2004 on Health Care Services Financed 
from Public Funds (Journal of Laws 2022, item 2561, as 
amended)

c) �The Act of 12 May 2011 on Reimbursement of Medicines, Food 
for Special Nutritional Purposes, and Medical Devices (Journal of 
Laws 2023, item 826, as amended)

d) None of the above

Table 1. Pharmacists’ knowledge test: Questions and answer options.
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which was offered as an additional component of the phar-
macist qualification course. Ultimately, 327 individuals who 
completed both the pre-test and post-test were included in 
the analysis. The sample comprised 287 women and 40 men, 
ranging in age from 25 to 61 years (mean [M] = 35.69; stan-
dard deviation [SD] = 8.57).

Nearly half of the respondents (n = 152; 46.5%) had worked 
in a pharmacy for 11 years or more. The second-largest group 
consisted of pharmacists with 1 to 2 years of professional ex-
perience (n = 92; 28.1%). This was followed by those with 3 
to 5 years of experience (n = 48; 14.7%) and those with 6 to 
10 years of experience (n = 35; 10.7%).

Table 1 continued. Pharmacists’ knowledge test: Questions and answer options.

Item Answer options (correct answer in bold)

11 Within what temperature range should 
influenza and pneumococcal vaccines be stored?

a) -2 °C to +8 °C
b) +2 °C to +6 °C
c) +2 °C to +8 °C
d) +8 °C to +25 °C

12 In adults, vaccine injections should be 
administered:

a) In the shoulder muscle of the non-dominant arm
b) �In the anterolateral thigh area (if muscle mass in the shoulder 

area is insufficient)
c) In either upper limb, regardless of dominance
d) Both a and b are correct

13 After vaccine administration, the patient should 
be observed for:

a) Approx. 5 minutes
b) Approx. 15 minutes
c) Approx. 30 minutes
d) No observation is required after vaccination

14 Which types of influenza viruses cause seasonal 
epidemics in humans?

a) A and D
b) B and C
c) A and B
d) C and D

15 Influenza B viruses are divided into the 
following lineages:

a) H1N1 and H3N2
b) H2N2 and pdm09
c) Victoria and Yamagata
d) Dozens of various lineages

16 During which months is influenza vaccination 
recommended for individuals requiring only 1 
vaccine dose?

a) September or October
b) August, September, or October
c) August or September
d) November or December

17 Vaccination of individuals in close contact 
with a person who is vulnerable to disease 
but cannot be vaccinated due to medical 
contraindications or age restrictions is known 
as:

a) Group strategy
b) Clan strategy
c) Cocoon strategy
d) Family strategy

18 The highest percentage of influenza cases 
occurs in:

a) Children aged 0-3 years
b) Adults aged 55-64 years
c) Adults over 65 years of age
d) Distribution varies depending on influenza season

19 Individuals at highest risk of influenza include: a) Children under 2 years of age and people with asthma
b) Children under 10 years of age and adults over 45 years of age
c) Adults over 45 years of age and people with asthma
d) Children under 10 years of age and pregnant women

20 Pneumococcal and influenza vaccination in 
adults is:

a) Mandatory
b) Mandatory for specific professional groups
c) Mandatory during public health emergencies
d) Recommended
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Results of Individual Questions

McNemar’s test was applied separately to each of the 20 di-
chotomous items using matched pre-test and post-test respons-
es. P-values reported in Table 2 correspond to these item-level 
analyses. Comparison of responses before and after comple-
tion of the pharmacist qualification course showed improve-
ments in the vast majority of questions (Questions 1-7, 9-13, 
and 15-19). For these items, the predominant pattern was a 
shift from incorrect responses in the pre-test to correct respons-
es in the post-test. Several questions demonstrated particu-
larly large improvements, indicating strong acquisition of the 
course content. Question 14 also showed a significant change; 
however, the response distribution suggested a ceiling effect 
after training, limiting the potential for further improvement. 
No significant differences were observed for Questions 8 and 
20, which likely reflects the high level of knowledge already 

demonstrated in the pre-test. Although Questions 11 and 18 
showed statistically significant improvements, the magnitude 
of change was smaller than that observed for most other items. 
Detailed results are presented in Table 2.

Overall Result

Before conducting the main analysis, the normality of the dis-
tribution of difference scores was assessed using skewness 
(Sk = 0.01) and kurtosis (K = -0.44) statistics, as well as visual 
inspection of Q-Q plots and box plots. The results indicated no 
substantial deviations from normality and no evidence of out-
liers in the dataset. Analysis of total test scores revealed a sta-
tistically significant increase in knowledge following the train-
ing (t(326) = 28.02; P < 0.001; d = 1.55). The mean pre-test score 
was 11.97 (SD = 2.72), whereas the mean post-test score was 
16.64 (SD = 1.97). The mean difference between measurements 

Item
Pre-test incorrect  Post-test correct 

(improvement)
Pre-test correct  Post-test incorrect 

(deterioration)
P

1 	 140	 (95.2%) 	 7	 (4.8%) < 0.001

2 	 68	 (84.0%) 	 13	 (16.0%) < 0.001

3 	 68	 (74.7%) 	 23	 (25.3%) < 0.001

4 	 53	 (98.1%) 	 1	 (1.9%) < 0.001

5 	 82	 (98.8%) 	 1	 (1.2%) < 0.001

6 	 168	 (94.9%) 	 9	 (5.1%) < 0.001

7 	 127	 (92.0%) 	 11	 (8.0%) < 0.001

8 	 24	 (54.5%) 	 20	 (45.5%) 0.651

9 	 108	 (85.0%) 	 19	 (15.0%) < 0.001

10 	 88	 (83.0%) 	 18	 (17.0%) < 0.001

11 	 27	 (75.0%) 	 9	 (25.0%) 0.005

12 	 69	 (75.0%) 	 23	 (25.0%) < 0.001

13 	 76	 (100.0%) 	 0	 (0.0%) < 0.001

14 	 8	 (100.0%) 	 0	 (0.0%) 0.008

15 	 210	 (100.0%) 	 0	 (0.0%) < 0.001

16 	 118	 (91.5%) 	 11	 (8.5%) < 0.001

17 	 167	 (99.4%) 	 1	 (0.6%) < 0.001

18 	 66	 (65.3%) 	 35	 (34.7%) 0.003

19 	 90	 (76.9%) 	 27	 (23.1%) < 0.001

20 	 6	 (40.0%) 	 9	 (60.0%) 0.607

Table 2. �Pre- and post-course changes in responses to individual questions among pharmacists participating in a course on eligibility 
assessment and administration of influenza and pneumococcal vaccinations.

Note: Percentages are based on discordant pairs only.
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was -4.67 (SD = 3.01), with a 95% confidence interval ranging 
from -4.99 to -4.34. In practical terms, participants improved 
their scores by an average of approximately 4.7 points on the 
20-point scale, corresponding to an increase of around 23% 
of the maximum possible score.

Discussion

In Poland, despite growing interest in pharmacists’ involve-
ment in vaccination programs, the effectiveness of qualifica-
tion courses in improving pharmacists’ knowledge and prac-
tical competencies related to influenza and pneumococcal 
vaccination has not been adequately assessed. Evaluating the 
impact of such training is important from both scientific and 
practical perspectives. The findings may inform the develop-
ment of educational curricula, pharmacy practice models, and 
health policies aimed at increasing vaccination coverage. In 
this study, we examined changes in pharmacists’ knowledge 
after completion of a qualification course on the eligibility as-
sessment and administration of influenza and pneumococcal 
vaccines. The results demonstrated that participation in the 
course significantly improved pharmacists’ knowledge in this 
area. Improvements were observed across both epidemiolog-
ical topics and practical aspects of vaccine administration.

It is also important to note that pharmacists’ baseline knowl-
edge of vaccination was moderate and, in our view, insuffi-
cient for the effective provision of vaccination services in phar-
macies. Numerous studies worldwide have identified gaps in 
pharmacists’ vaccination-related knowledge [20]. These defi-
ciencies include understanding of vaccine composition, as well 
as the safety, efficacy, and appropriateness of recommending 
influenza and pneumococcal vaccines to specific patient pop-
ulations [21,22]. Our findings support the implementation of 
dedicated qualification courses for pharmacists. Such training 
can enhance knowledge and may increase pharmacists’ will-
ingness and confidence to offer vaccinations in pharmacy set-
tings. Practical experience with recommending and administer-
ing vaccines is likely to further reinforce this knowledge [23]. 
Our findings also highlight the need for broader discussion re-
garding pharmacists’ education, particularly the extent to which 
vaccination-related competencies should be incorporated into 
undergraduate pharmacy curricula. At present, the implemen-
tation of dedicated educational courses appears to be an es-
sential component of preparing pharmacists in Poland to pro-
vide vaccination services in community pharmacies.

The next stage, which warrants further investigation, is to eval-
uate the impact of acquired knowledge on pharmacists’ will-
ingness to provide vaccinations and on vaccination rates in 
Polish pharmacies. The underlying assumption is that allowing 
pharmacists to administer vaccines will increase vaccination 

coverage for certain diseases included in the recommended 
vaccination schedule. A comprehensive assessment of the ef-
fectiveness of this initiative will require several years of obser-
vation. However, evidence from other countries suggests that 
pharmacist-administered vaccination services can substan-
tially increase vaccination uptake [13]. In this context, the or-
ganizational aspects of implementing vaccination services in 
pharmacies remain critical. The system in Poland has been ac-
tive for some time, and many pharmacies appear to have suc-
cessfully addressed the associated logistical challenges. These 
pharmacies provide dedicated clinical spaces for vaccination 
and assign specific pharmacists to vaccination duties during 
work shifts. Additionally, some pharmacies operate appoint-
ment-based vaccination services. Nevertheless, this area needs 
further investigation among pharmacists working in pharma-
cies that provide vaccinations. Preliminary findings from Polish 
studies indicate high levels of patient satisfaction with phar-
macy-based vaccination services [24].

A major strength of this study is its relevance to the optimiza-
tion of postgraduate pharmaceutical education. Although the 
observed increase in knowledge after completion of the qual-
ification course may be expected, detailed analysis of the col-
lected data enabled identification of knowledge gaps that ex-
isted before participants undertook the specialized training. 
These findings provide valuable insights and can serve as a 
starting point for discussions on potential modifications to 
undergraduate pharmacy curricula aimed at better preparing 
students for the demands of contemporary pharmacy prac-
tice. Furthermore, the study provides empirical evidence sup-
porting the effectiveness of the educational model adopted 
by the CPME. Despite its relatively short duration and limit-
ed number of instructional hours, the specialized course pro-
duced a statistically significant improvement in participants’ 
knowledge. This finding is particularly relevant for healthcare-
planning-focused policymakers because it supports the value 
of investing in short, intensive continuing professional devel-
opment programs. The results may also inform future revi-
sions of the course curriculum. By identifying topics associat-
ed with the lowest pre-course scores, educational content can 
be refined and targeted more effectively, potentially enhanc-
ing learning outcomes in future course editions. Finally, given 
the pioneering nature of this analysis in the Polish context, the 
present study helps address an important gap in the nation-
al scientific literature and may serve as a reference point for 
future research evaluating professional competencies among 
healthcare professionals.

Our study has several limitations that should be acknowledged. 
First, the observed effects may reflect only short-term knowl-
edge gains, influenced in part by participants’ ability to recall 
information during the post-test. Future studies should assess 
long-term knowledge retention, for example 1 to 2 years after 
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completion of the qualification course. Such research could 
help determine whether refresher training is needed to main-
tain competency over time. Second, the study design did not 
enable objective assessment of how knowledge is applied in 
practice. Although pharmacists’ theoretical knowledge sub-
stantially improved, the pre-post design cannot determine 
whether participants effectively translated this knowledge 
into clinical practice, such as managing adverse vaccination 
reactions (eg, anaphylactic shock). Third, the final results may 
have been affected by participant attrition between the pre-
test and post-test. A substantial proportion of participants who 
completed the pre-test did not complete the post-test, which 
may have introduced bias into the final sample. Fourth, iden-
tical test items were presented in the same order in both as-
sessments. Consequently, the observed improvement reflects 
performance on a repeated test administered after a period 
of time and cannot be attributed solely to learning; test famil-
iarity and other factors may also have influenced the results. 
Fifth, the study design allowed participants to complete the 
test without time restrictions and to navigate freely between 
questions. Furthermore, there was no restriction on the inter-
val between reviewing the course materials and completing 
the post-test. The only constraint was the availability period 
of the course for a given cohort of pharmacists, which was 
determined independently of the study and typically lasted 
approximately 1 month. Sixth, selection bias may have been 
present. The study included only pharmacists who voluntari-
ly enrolled in the educational course. These individuals may 

have been more motivated and more interested in incorporat-
ing vaccination services into their professional practice than 
the broader pharmacist population, potentially contributing to 
greater knowledge acquisition. Finally, the test instrument did 
not undergo formal psychometric validation. Nevertheless, the 
development process, including expert review and pilot test-
ing, helped ensure that the instrument was relevant to phar-
maceutical practice and reduced the risk of drawing errone-
ous conclusions.

Conclusions

Completion of the qualification course on the eligibility as-
sessment and administration of influenza and pneumococcal 
vaccines was associated with improved knowledge of these 
vaccines and the related diseases among participants who com-
pleted both the pre-test and post-test. However, these find-
ings reflect only changes in test scores within the matched 
study cohort and should not be interpreted as definitive evi-
dence of sustained learning among all enrolled pharmacists. 
This limitation is due to factors including participant attri-
tion, the selected study sample, and the lack of assessment 
of practical competencies. Further research is needed to eval-
uate long-term knowledge retention and to determine the ex-
tent to which pharmacist-administered vaccination services in 
community pharmacies have influenced vaccination uptake 
among patients in Poland.
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