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ABSTRACT

Introduction: Streptococcus pneumoniae is a major cause of lower respiratory tract infections, invasive
pneumococcal diseases (IPDs), and rising antibiotic resistance. Although adult pneumococcal vaccination
is an effective preventive strategy, its uptake in Nigeria—especially in the Northeast—remains low.
Physicians play a critical role in promoting vaccine uptake, yet data on their knowledge, attitudes, and
practices (KAP) are limited. We assessed the physicians’ KAP regarding adult pneumococcal vaccination in
Northeast Nigeria and identified barriers to inform strategies for improved uptake. Methods: A cross-
sectional descriptive study was conducted among 73 physicians across all healthcare levels in Northeast
Nigeria using a self-administered electronic questionnaire. Data were analysed with SPSS v26. Knowledge
was assessed based on awareness of vaccine types, target groups, and guidelines; attitude on perceived
importance and prescribing confidence; and practice on prescription behaviours and influencing factors.
Results: Most respondents (60.3%) were aged 30-39 years and worked as general practitioners (38.3%) or
internists (20.6%). Only 5.5% had received formal training on adult pneumococcal vaccination, and 34.2%
were unaware of any pneumococcal vaccine. Just 9.6% correctly identified all high-risk adult groups.
Although 79.5% viewed the vaccine as important, prescription rates were low. Key barriers included lack of
training, poor guideline dissemination, limited vaccine access, and misconceptions about eligible
populations. Conclusion: Despite favourable attitudes, significant knowledge and practice gaps exist among
physicians. Targeted training, clearer national guidelines, and improved vaccine availability are essential to
enhance adult vaccination rates and reduce the burden of pneumococcal disease in Northeast Nigeria.
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Introduction

Pneumococcal infection typically begins with
colonizing the nasopharynx and oropharynx in
healthy individuals. In susceptible individuals, the
bacteria can be aspirated into the lower respiratory
tract, leading to infection [1]. Globally, Streptococcus
pneumoniae accounts for more than half of the
morbidity and mortality associated with lower
respiratory tract infections, surpassing the combined
impact of other bacterial pathogens [2]. Although its
burden is well-documented among children, the
disease also significantly affects adults—particularly
older adults and those with underlying comorbidities
[3-5]. Internationally, pneumococcal disease (PD)
exhibits a bimodal distribution, with the highest
incidence in the very young and the elderly. In older
adults, the burden 1is primarily driven by
pneumococcal pneumonia (PP), facilitated by age-
related immune decline, comorbid conditions, and
impaired respiratory defences [5]. In Nigeria,
research has often focused on children; however,
emerging evidence highlights the adult population as
significantly affected. A study from Northern
Nigeria reported a mean age of 41 years among
hospitalised pneumococcal pneumonia patients [6],
suggesting that adults—including middle-aged and
older individuals—are an under-recognised but
vulnerable group. Despite this, adult pneumococcal
vaccination is not routinely practised, and awareness
among physicians remains suboptimal.

In Nigeria, immunisation policies have traditionally
focused on paediatric populations, particularly
through the Expanded Programme on Immunisation
(EPI), which includes pneumococcal conjugate
vaccines (PCVs) for infants. In contrast, adult
immunisation lacks a structured framework within
the national health policy. There are no routine
schedules or government-supported programmes
targeting adults for pneumococcal vaccination,
leaving uptake largely dependent on individual
initiative and opportunistic recommendations in
clinical settings. This contrasts sharply with global
practices in many high-income countries, where
national immunisation plans include adult
pneumococcal vaccination for the elderly and at-risk
populations, often supported by insurance or public
health funding. The absence of such policy direction
in Nigeria contributes to missed opportunities for
prevention and continued high disease burden in
adults.

Pneumococcal pneumonia accounts for
approximately 23-54% of community-acquired
pneumonia (CAP) cases in adults, with an associated
in-hospital mortality rate of around 7.8%][6,7].
Evidence from various settings demonstrates that
increased pneumococcal vaccine coverage correlates
with a reduced disease burden [8,9]. In Northeast
Nigeria, however, low adult vaccine uptake may
contribute to the continued high burden of
pneumococcal pneumonia in the region.

Invasive pneumococcal diseases (IPD), including
bacteraemic pneumonia, pneumococcal meningitis,
and sepsis, present significant public health
challenges across Nigeria and Sub-Saharan Africa.
In the region, Streptococcus pneumoniaeis a major
contributor to mortality, with estimated rates of 1.8
deaths per 100,000 from meningitis, 14.62 from
pneumonia, and 3.06 from bloodstream infections
[10]. The burden in Nigeria is particularly high, with
20.53 pneumonia-related deaths per 100,000

population, along with 2.65 deaths from
bloodstream  infections and 2.54  from
meningitis[10]. Globally, pneumococcus is the

leading cause of meningitis-related deaths across all
age groups, with a similar pattern observed in the
meningitis belt, where it accounts for 18.5% (95%
CI: 17.2-19.8) of meningitis-related deaths [11]. In
Northern Nigeria, S. pneumoniae has been identified
in 5.3% of meningitis cases and 6.1% of bloodstream
infections among adult patients with community-
acquired bacterial infections [12]. The growing
burden of pneumococcal disease is further
exacerbated by rising antibiotic resistance. A
national policy review on antimicrobial resistance,
with data predominantly from Southern Nigeria,
reported resistance rates of S. pneumoniae as follows:
ceftriaxone  (18.2%), erythromycin  (29.8%),
penicillin G (62.7%), cotrimoxazole (92.9%), and
Augmentin (18.9%) [13]. In this context, preventive
strategies such as vaccination are crucial to reducing
both disease incidence and antibiotic misuse, which
fuels resistance [14].

Despite  the  well-established  benefits  of
pneumococcal vaccination in mitigating morbidity,
mortality, and resistance, uptake and prescription
remain exceedingly low in Northeast Nigeria. With
no adult pneumococcal vaccines provided through
national immunisation platforms, access depends
heavily on clinicians’ recommendation during
patient encounters. This makes physicians central to
vaccine uptake. Their awareness, knowledge, and



attitudes significantly influence whether vaccines are
offered, discussed, or even considered during
consultations. In a context where adult patients may
not actively seek vaccination due to limited
awareness or financial constraints, physicians’
proactive engagement becomes the most decisive
factor in facilitating vaccine uptake. Therefore, gaps
in physicians’ understanding or confidence
regarding adult pneumococcal vaccination may
represent a major barrier to progress.

This study, therefore, aims to assess the knowledge,
attitudes, and practices of physicians in Northeastern
Nigeria regarding adult pneumococcal vaccination,
with a view to identifying challenges and providing
evidence-based recommendations to enhance
vaccine uptake and reduce the burden of
pneumococcal disease.

Methods

Study Design

This study was a cross-sectional descriptive survey
that evaluated the knowledge, attitudes, and
practices of physicians in Northeastern Nigeria
regarding adult pneumococcal vaccination.

Study Setting

The study participants were drawn from the
healthcare facilities across Northeastern Nigeria, a
region with a significant burden of pneumococcal
disease and low adult vaccination coverage. The
region is composed of six States, with a total
population of 26 million people and represents 12%
of Nigeria’s population [15]. The Northeastern
Region is particularly vulnerable to pneumococcal
infection due to its unique challenges, including a
rising number of internally displaced persons due to
ongoing insecurity and recurrent flooding [16].
These conditions are compounded by widespread
ignorance and poverty, leading to heightened levels
of malnutrition, as the region ranks low on
socioeconomic disparity indices.

Study Population

The study population consisted of licensed
physicians  (including general practitioners,
internists, infectious disease specialists, and

pulmonologists) practising in hospitals within the
region. Inclusion criteria include physicians actively
working in primary, secondary or tertiary healthcare
facilities in Northeast Nigeria and those who have
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consented to participate in the study. Physicians who
were unavailable during the study period and those
who declined to participate were excluded.

Sampling Technique

A purposive sampling technique was employed to
select participants from hospitals with high patient
turnover rates. This method ensured the inclusion of
physicians with direct experience in managing adult
patients at risk of pneumococcal disease.

Data Collection

A total of 73 respondents participated in the study,
representing a convenience sample of physicians
available during the study period from November
2024 to April 2025. Given the absence of prior KAP
studies on pneumococcal vaccination among
physicians in this region, this sample size provides a
foundational assessment for future research.

A self-administered, semi-structured questionnaire
comprising both closed- and open-ended questions
was developed using Google Forms and distributed
in electronic formats to physicians in selected
hospitals and through social media platforms of
professional bodies. The questionnaire was initially
piloted and updated based on feedback received
from respondents. Respondents were given adequate
time to complete the survey anonymously.

Measurement of variables

The outcome variables for the study were
knowledge, attitude, and practice regarding adult
pneumococcal vaccination. Knowledge was
evaluated through four questions assessing prior
training, awareness of vaccine types, knowledge of
recommended target groups, and familiarity with
national/international guidelines. Attitude was
assessed based on physicians’ perception of vaccine
importance, confidence in recommending it, and
views on its utilisation rate. Practice was evaluated
through the frequency of vaccine prescription,
likelihood of prescribing to specific groups, and
preferred vaccine type.

Additional questions explored factors influencing
prescription decisions, barriers to prescription, and
suggestions for improving adult pneumococcal
vaccination. Two open-ended questions were
included to explore perceived challenges and
respondents’ recommended strategies for improving
uptake of adult pneumococcal vaccination. Our
independent variables were age, sex, speciality and



current practice setting of the respondents, and the
duration that the participants were in practice.

Data Analysis

Data was extracted from the questionnaire and
entered into Microsoft Excel, cleaned and exported
to SPSS (Statistical Package for the Social Sciences)
version 26 for analysis. Descriptive statistics
(frequencies, percentages, means, and standard
deviations) were used to summarise respondents’
knowledge, attitudes, and practices. The qualitative
responses were analysed using a basic content
analysis approach.The responses were read
repeatedly, coded manually, and grouped into
recurring themes.

Ethical Considerations

The study received ethical approval from the Gombe
State Ministry of Health Research Ethics Committee
(GMEHREC) with the reference number
GMEHREC/SMOH/2025/021. All  participants
provided informed consent prior to participation,
and confidentiality was maintained throughout the
study in accordance with ethical standards.

Results

A total of 73 physicians responded to our
questionnaire. ~ The  socio-demographic  and
professional characteristics are summarised in Table
1. The participants had a median age of 36 years
(IQR: 32.0-39.0)., indicating a relatively young
group of physicians. The majority were early to mid-
career physicians within 1-5 years of practice (30;
41.1%) and 6-10 years (23; 31.5%). The highly
experienced, 16-20 years and above 21 years of
practice, represent the least number of respondents.
There were more male (78.1%) respondents than
female (21.9%).

The most common type of physician who responded
to the survey were general practitioners (28; 38.3%),
followed by internists (15; 20.6%). The majority of
respondents practiced in tertiary healthcare settings
(51; 69.9%), followed by those in secondary
healthcare facilities (16; 21.9%).

A large majority of participants, (69; 94.5%),
reported having no formal training on adult
pneumococcal vaccination. While 33 respondents
(45.2%) were aware of PCV10, 25 participants
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(34.2%)—were not aware of any pneumococcal
vaccine Figure 1.

The knowledge of the recommended target groups
for adult pneumococcal vaccination, such as adults
aged >65 years, smokers, immunocompromised
individuals, and those with chronic conditions, was
limited. The most common response was “Not sure”
(21; 28.8%). Only (7; 9.6%) correctly identified high-
risk adult groups, while (13; 17.8%) included both
appropriate and inappropriate groups (e.g., infants).
Additionally, (52; 71.2%) of physicians were
unaware of any national or international guidelines
on adult pneumococcal vaccination, with only (11;
15.1%) indicating awareness.

The majority of physicians (58; 79.5%) rated adult
pneumococcal vaccination as “very important” for
pneumococcal disease prevention, while (15; 20.5%)
considered it “somewhat important”; notably, none
viewed it as unimportant. Regarding confidence in
prescribing, (33; 45.2%) felt very confident, (31;
42.5%) moderately confident, and (9; 12.3%) were
not confident. Most respondents (65, 89%) believed

adult pneumococcal vaccination services are
underutilised.
Physicians demonstrated a generally positive

attitude toward recommending the vaccine,
particularly to high-risk groups. For the elderly,
69.8% (51) were likely or very likely to recommend
it, while19.2% (14) were unlikely or very unlikely.
For immunocompromised individuals, 49.3% (36)
were very likely and 26.1% (19) likely to
recommend, with only9.6% (7) remaining neutral.
Among adults with chronic conditions, (53; 72.6%)
were likely or very likely to recommend vaccination,
while (10; 13.7%) remained neutral. For smokers,
(28; 38.4%) were likely and (15; 20.5%) very likely to
recommend, though (6; 8.2%) were very unlikely to
do so. In contrast, for healthy adults, responses were
more reserved: (21; 28.8%) were unlikely, and (17;
23.3%) either neutral or very unlikely, indicating
hesitancy among physicians without clear risk
factors.

In practice, (35; 47.9%) of physicians reported never
recommending the vaccine, (23; 31.5%) rarely did
so, and only one (1.4%) routinely prescribed it.
Guideline-driven prescribing was low, with only (12;
16.4%) primarily guided by clinical
recommendations. Seven (9.6%) cited a combination



of factors, including age, comorbidities, and
availability, while six (8.2%) relied solely on patient
health status.

Notably, (35; 47.9%) do not recommend adult
pneumococcal vaccines and (22; 30.1%) were unsure
of the specific formulations available. Lack of
awareness was the most commonly reported barrier
(30; 41.1%), followed by vaccine unavailability (11;
15.1%) and a combination of both (9; 12.3%).

There was strong consensus on the lack of public
health support: (62; 84.9%) believed there was
insufficient public health information and support,
while only four (5.5%) disagreed, and seven (9.6%)
were unsure. The main barriers to recommendation
included lack of awareness among physicians and
patients (18; 24.7%), high vaccine cost, and cultural
beliefs.

Association Between Sociodemographic Variables
and Knowledge

Chi-square tests were used to explore the association
between  physicians’ knowledge of adult
pneumococcal vaccination and key
demographic/professional  characteristics. ~ The
results showed no statistically significant association
between knowledge and age (x> = 18.663, p = 0.666),
gender (x> = 4.326, p = 0.115), years of medical
practice (x> = 5.104, p = 0.403), specialty ()@ =
15.683, p = 0.206), workplace setting (x> = 1.667, p
= 0.797), or perceived barriers to recommending the
vaccine (x> = 16.648, p = 0.409). These findings
suggest that physicians’ knowledge of adult
pneumococcal vaccination was generally uniform
across different demographic and practice-related
groups.

Association Between Sociodemographic Variables
and Practice
In contrast to knowledge, physicians’ practices

regarding vaccine recommendation showed
statistically significant associations with all the
examined variables. Specifically, significant

associations were observed with age ()® = 86.826, p
< 0.001), gender (x* = 84.340, p < 0.001), years of
medical practice (x> = 92.987, p < 0.001), specialty
(x® = 133.167, p < 0.001), workplace setting (x> =
74.409, p < 0.001), and perceived barriers to vaccine
recommendation (x> = 230.130, p < 0.001). These
results indicate that the practice of recommending
pneumococcal vaccination to adults is influenced by
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multiple sociodemographic and professional factors,
including perceived barriers.

Determinants of physicians’ knowledge and
recommendation practices for adult pneumococcal
vaccination

To identify independent predictors of physicians’
knowledge and vaccine recommendation practices,
logistic regression analyses was conducted (Table 2).
For knowledge, in the univariate analysis, none of
the assessed variables—age, sex, years of practice,
specialty, or workplace setting—showed a
statistically significant association with physicians’
knowledge of adult pneumococcal vaccination.
Although male physicians appeared less likely than
females to have adequate knowledge (cOR = 0.39,
95% CI: 0.13-1.19, p = 0.098), this did not reach
statistical significance. Similarly, general
practitioners and those working in tertiary hospitals
had lower odds of good knowledge compared to
their counterparts, but these associations were not
significant.

In the multivariate model, after adjusting for all
predictors, the findings remained consistent. None of
the demographic or professional characteristics
independently predicted knowledge. The adjusted
odds ratios (aORs) across variables were
nonsignificant,  indicating that  physicians’
knowledge of adult pneumococcal vaccination was
not systematically influenced by any single factor.
Knowledge gaps regarding adult pneumococcal
vaccination appear to cut across all demographic and
professional groups. This suggests that educational
interventions should be broadly targeted at all
physicians rather than focused on specific
subgroups.

For the practice of adult pneumococcal vaccination,
in the univariate analysis, male physicians were
significantly more likely than females to recommend
adult pneumococcal vaccination (cOR = 4.45, 95%
CI. 1.34-148, p = 0.015). No significant
associations were observed for age, years of practice,
specialty, or workplace setting. The multivariate
analysis confirmed gender as an independent
predictor of practice. After adjusting for all variables,
male physicians had almost six times the odds of
recommending pneumococcal vaccination more
frequently than female physicians (aOR = 5.87, 95%
CI: 1.50-23.1, p = 0.011). None of the other factors
showed statistically significant effects. In contrast to
knowledge, practice demonstrated a clear gender



disparity, with male physicians substantially more
likely to recommend pneumococcal vaccination to
adults. This finding highlights potential gender-
related influences such as professional confidence,
exposure to vaccination initiatives, or social
expectations that may shape recommendation
behaviour.

Barriers to Adult Pneumococcal Vaccination and
Suggested Strategies for Improvement

The survey also included two open-ended questions
designed to explore the barriers and potential
strategies for improving adult pneumococcal
vaccination. A content analysis of the responses
revealed several recurring themes. For the first
question, which asked about the greatest challenges
faced in recommending or administering
pneumococcal vaccines to adults, the most
frequently reported issue was a lack of awareness,
both among healthcare providers and patients. Many
respondents expressed unfamiliarity with the
vaccine’s use in adults or reported that patients were
unaware of its existence or importance.
Unavailability of the vaccine was another significant
barrier, with several participants noting that the
vaccine was often not accessible in their facilities.
Other commonly cited challenges included
inadequate training or knowledge among healthcare
workers, high cost of the vaccine, and cultural beliefs
that hinder vaccine acceptance. A few respondents
mentioned that they had never recommended the
vaccine, mainly due to limited exposure or lack of
awareness on their part.

In response to the second question, which sought
suggestions to improve adult pneumococcal
vaccination uptake, most respondents emphasised
the need for increased public and professional
awareness. Education campaigns targeting both
healthcare providers and the general public were
seen as vital to improving uptake. Many also
recommended regular trainings and retraining of
health workers to build confidence and competence
in adult immunisation. Other suggestions included
ensuring consistent vaccine availability, integrating
the adult pneumococcal vaccine into the National
Programme on Immunisation, subsidising its cost to
improve affordability, and strengthening
government support through policy and advocacy.
Overall, the responses highlight the importance of
awareness, training, accessibility, and policy
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integration in addressing the current gaps in adult
pneumococcal vaccination uptake.

Discussion

This study assessed the responses of physicians in
Northeastern Nigeria regarding adult pneumococcal
vaccination. While there was an overwhelmingly
positive perception of the importance of adult
pneumococcal vaccines in preventing pneumococcal
disease, the findings revealed substantial knowledge
gaps, limited prescribing practices, and systemic
barriers that may hinder vaccine uptake among
adults in the region. The majority of respondents
were early- to mid-career physicians practicing in
secondary and tertiary healthcare settings. In
Nigeria, due to gaps in the primary healthcare
system, many adult patients—including the elderly
and those with chronic comorbidities who form the
bulk of the population eligible for adult
pneumococcal vaccination—present directly to
secondary or tertiary healthcare facilities, even for
conditions typically managed at the primary care
level. Although physicians in these settings may not
routinely offer vaccinations, adult pneumococcal
vaccination is not part of the National Programme
on Immunisation and is not readily available even at
the primary level. Therefore, physicians in higher-
level facilities often act as primary care providers and
are well-positioned to recommend vaccines, making
their knowledge and attitudes crucial to improving
adult pneumococcal vaccine uptake. Notably, a
large proportion of respondents (94.5%) reported no
formal training on adult pneumococcal vaccination,
and many were unaware of available vaccine
formulations or of national and international
immunisation guidelines. These knowledge deficits
were evident in the inability of most respondents to
correctly identify the recommended high-risk adult
groups for vaccination, with nearly a third selecting
“not sure” in response.

The low awareness of adult pneumococcal vaccines
observed in this study is consistent with previous
research conducted in Lagos among patients with
congestive cardiac failure, which found a
pneumococcal vaccination rate of just 9%, with lack
of information being the primary barrier to uptake
[17]. This local pattern reflects a broader global issue.
A systematic review identified inadequate training
and awareness among healthcare providers as key



contributors to the wunderutilisation of adult
pneumococcal vaccines [18]. Similarly, an overview
of South African adult pneumococcal vaccination
guidelines noted significant knowledge gaps among
healthcare workers, highlighting the need to
integrate adult vaccination more effectively within
existing healthcare frameworks [19].

Despite these knowledge limitations, physician
attitudes were encouragingly positive. A majority
(79.5%) rated adult pneumococcal vaccination as
“very important.” Respondents showed the
strongest willingness to recommend vaccination to
elderly adults, immunocompromised individuals,
and patients with chronic conditions. However,
hesitancy was observed when considering groups
like smokers, suggesting that uncertainty persists in
the absence of structured risk stratification or clear
clinical protocols.

In practice, a notable gap exists between attitude and
action. Nearly half (47.9%) of the physicians
reported never recommending the vaccine, while
only one respondent prescribed it routinely. This
discrepancy is further underscored by the fact that
many were unsure of the specific pneumococcal
formulations available or lacked the confidence to
prescribe them. This finding contrasts with data from
the United States, where over 95% of physicians
routinely assess patients for pneumococcal vaccine
eligibility and recommend vaccination when
appropriate. This high level of engagement has been
attributed to improved provider training and the
availability of clearly articulated guidelines, with
50% of the participants describing the
recommendations as “very clear” and 38% as
“somewhat clear”) [20]. Furthermore, a global
review of vaccine effectiveness concluded that
healthcare providers are more likely to recommend
adult vaccines when they are confident in their
knowledge and have access to clear, evidence-based
guidelines [21].

Barriers identified in this study—predominantly lack
of awareness, unavailability of vaccines, and
insufficient public health support—are aligned with
challenges documented in similar low- and middle-
income countries [22]. The perception of inadequate
public health infrastructure was particularly strong in
this study, with 84.9% of respondents citing a lack of
public health engagement or information. In
addition to knowledge gaps among physicians,
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respondents noted that patient unawareness, high
costs, and cultural beliefs further limited vaccine
uptake.

Importantly, participants proposed practical
solutions to address  these challenges.
Recommendations included enhancing provider
training through continuing medical education
(CME), increasing public and patient awareness
campaigns, offering vaccine subsidies to improve

affordability, and formally integrating adult
pneumococcal vaccination into the national
immunisation schedule. These proposed

interventions align with global best practices and
support a comprehensive, multi-level strategy for
improving adult vaccine uptake. These findings have
direct policy relevance. They support the inclusion
of adult pneumococcal vaccination in Nigeria’s
immunisation strategies, particularly for high-risk
groups. The gaps also identified highlight the need
for structured training programs on adult
immunisation as part of continuing medical
education. Strengthening provider knowledge and
formally integrating adult vaccines into routine care
can enhance vaccine uptake and improve adult
health outcomes.

A major strength of this study is that it is the first in
the region to assess physicians’ knowledge, attitudes,
and practices regarding adult pneumococcal
vaccination. As such, it provides a valuable
foundation for future research and offers insights to
inform targeted training and capacity-building
efforts. However, the relatively small sample size
(n=73) and convenience sample may limit the
generalisability of the findings, and the reliance on
self-reported data introduces the potential for recall
bias.

Conclusion

In conclusion, this study highlights significant
missed opportunities in the prevention of adult
pneumococcal disease in Nigeria. Addressing these
gaps requires a coordinated effort involving
policymakers, healthcare institutions, and frontline
providers. Strengthening physician education,
ensuring vaccine availability, and integrating adult
pneumococcal vaccination into existing health
systems are critical steps toward improving coverage
and ultimately reducing disease burden in Nigeria
and other resource-limited settings.



What is already known about the topic

e Adult pneumococcal vaccination is a key
strategy in preventing severe pneumococcal
infections, particularly among high-risk
groups such as the elderly and those with
chronic illnesses.

e Studies have demonstrated that healthcare
providers’ knowledge and recommendations
play a critical role in vaccine uptake.

¢ In Nigeria, adult pneumococcal vaccination
uptake is low, with few studies assessing

healthcare providers’ knowledge and
practices, particularly in the northeastern
region.

‘What this study adds

e This is the first study to assess the
knowledge, attitudes, and practices of
physicians regarding adult pneumococcal
vaccination in Northeastern Nigeria.

e While physicians showed overwhelmingly
positive attitudes toward the importance of
adult pneumococcal vaccination, substantial
gaps in knowledge, limited prescribing
behaviour, and systemic barriers were
identified.

e The study highlights missed opportunities
for prevention due to a lack of provider
training.

e It provides actionable recommendations,
including the need for continuous medical
education, clearer clinical protocols, and
policy support to improve adult
pneumococcal vaccine uptake in low-
resource settings.
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Table 1: Sociodemographic and Professional Characteristics of Study
Participants

Variable Frequency Percentage
Age (years)

20-29 14 19.2

30-39 44 60.3

40-49 13 17.8

50-59 2 2.7

>60 0 0

Sex

Male 16 21.9
Female 57 78.1

Years of medical practice (Years)

1-5 30 41.1
6-10 23 31.5
11-15 15 15
16-20 3 4.1
>21 2 2.7
Specialty

General Practice 28 38.3
Internal Medicine 15 20.6
Infectious Diseases 2 2.7
Pulmonology 4 5.5
Others 24 32.9

Current practice setting

Primary healthcare setting 3 4.1
Secondary healthcare setting 16 21.9
Tertiary healthcare setting 51 69.9
Private healthcare setting 3 4.1
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Table 2: Determinants of physicians’ knowledge and recommendation practices for adult pneumococcal vaccination

Knowledge Practice
Variables

cOR (95% CI) p-value |aOR (95% CI) OR (95% CI) p-value [aOR (95% CI)
Age (years) 1.06 (0.97-1.16) |0.207 1.09(0.96-1.23) |1.02(0.94-1.11) [0.603 1.05 (0.94-1.18)
Male vs Female 0.39(0.13-1.19) |0.098 0.33(0.10-1.12) |4.45(1.34-14.8) |0.015 5.87(1.50-23.1)
>10 yrs vs <10 yrs of practice 0.66 (0.16-2.73)  [0.566 0.97(0.18-5.28) [0.87(0.24-3.14) |0.834 0.97 (0.21-4.43)
General practice vs Other 0.35(0.09-1.42) [0.141 0.23(0.04-1.20) [1.92(0.58-6.40) |0.285 2.93(0.81-10.6)
Tertiary vs Primary/Secondary setting  |0.47 (0.10-2.18)  [0.335 0.33(0.06-1.86) [2.08 (0.60-7.25) |0.245 2.95(0.73-11.3)

Note: cOR = crude odds ratio; aOR = adjusted odds ratio; CI = confidence interval. Knowledge was analysed using binary logistic regression, while practice
(recommendation frequency: Never — Often) was analysed using ordinal logistic regression with logit link. In both models, multivariate analysis adjusted
for age, sex, years of practice, specialty, and workplace setting.



Awareness of pneumococcal vaccines among physicians (N = 73)
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Figure 1: Knowledge of the adult pneumococcal vaccines (Note: Categories that appear combined reflect
participants who selected multiple vaccine options, as multiple responses were allowed.)



Recommended target groups for adult pneumococcal
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Figure 2: Knowledge of the recommended target population for adult pneumococcal vaccines, N=73 (Note:
Some categories appear repeated because participants could select multiple target groups, and combined
responses were recorded as distinct categories.)
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