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ABSTRACT

Background: Diabetes mellitus is a prevalent chronic disease that
significantly increases the risk of complications from infections such as
influenza  and pneumococcal  disease.  Despite  established
recommendations for vaccination, coverage rates among adults with
diabetes remain suboptimal. This study aims to analyze trends in influenza
and pneumococcal vaccination rates among adults with diabetes using the
United States Diabetes Surveillance System (USDSS) database.

Methods: This retrospective database study utilized data from the USDSS
from 2000 to 2022, which provides comprehensive nationwide data on
diabetes care. The study population included adults aged 18 and above
with a documented diagnosis of diabetes. Data were extracted on
demographic variables (age, sex, race/ethnicity), clinical characteristics
(type of diabetes, duration of diabetes, comorbid conditions), and
vaccination records. Descriptive statistics summarized demographic and
clinical characteristics, while temporal trends in vaccination rates were
analyzed using graphical representations.

Results: Over the past two decades, influenza vaccination rates among
adults with diabetes increased from 41.4% in 2000 to 56.7% in 2019,
reflecting improved awareness and healthcare practices, though slightly
dipping to 54.2% in 2022. In contrast, pneumococcal vaccination rates
showed more variability, starting at 29.3% in 2000, peaking at 39.4% in
2018, and declining to 30.2% in 2022, indicating challenges in
maintaining high coverage. Influenza vaccination rates showed an overall
increasing trend across all demographic groups: rates among Hispanic
individuals increased from 32.1% in 2000 to 55.4% in 2022, non-Hispanic
Whites from 43.4% to 52.7%, and non-Hispanic Blacks from 39.2% to
44.5%. Pneumococcal vaccination rates also increased but displayed more
variability; Hispanic rates peaked at 33.3% in 2016, non-Hispanic Whites
at 45.6% in 2019, and non-Hispanic Blacks at 41.7% in 2017. Higher
educational attainment was consistently associated with higher vaccination
rates for both vaccines.

Conclusions: This study highlights significant improvements in influenza
and pneumococcal vaccination rates among adults with diabetes over the
past two decades. However, disparities remain, particularly among racial
and educational groups. Targeted strategies are necessary to address
these disparities and enhance vaccination coverage, ultimately reducing
the risk of severe infections in this vulnerable population.

Keywords: Preventive care, influenza, pneumococcal, vaccination trends,
epidemiology, racial disparities, educational disparities, USDDS
database, adults with diabetes.
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Introduction

Diabetes mellitus, a chronic metabolic disorder
characterized by hyperglycemia, poses significant
morbidity and mortality risks globally. Among its various
complications, the susceptibility to infections, particularly
influenza and pneumococcal diseases, is notably
heightened due to compromised immune responses.
Preventive care practices, such as vaccination, are crucial
in mitigating these risks and improving health outcomes
among individuals with diabetes.’2

Vaccination against influenza and pneumococcal diseases
is an essential component of comprehensive diabetes
management. Influenza can lead to severe complications
in diabetic patients, including exacerbation of
hyperglycemia, pneumonia, and even death.234
Similarly, pneumococcal infections can result in invasive
diseases like bacteremia, meningitis, and severe
pneumonia, conditions to which diabetic individuals are
more susceptible.’

Before it was fully understood, the emergence of SARS-
CoV-2 led to widespread illness and death in North
America and beyond due to respiratory infections. Given
the ongoing global impact of COVID-19, it was important
to evaluate the use of vaccines aimed at preventing
influenza and pneumonia, which are also common
respiratory illnesses.

SARS-CoV-2  infection increases the risk of
thromboembolism and is more likely to induce
cardiorespiratory failure in patients with diabetes
mellitus than in patients without diabetes mellitus. All of
these mechanisms are now believed to contribute to the
poor prognosis of patients with diabetes mellitus
complicated by COVID-19.¢ Noale et al conducted a
web-based survey in 2020 and found that the adult and
older respondents who had received an anti-
pneumococcal vaccination in the previous year had a
lower probability of having a positive SARS-CoV-2 test
compared with their non-vaccinated counterparts. The
influenza vaccination also reflected this trend albeit in
only the participants aged <65 years.” This further
justifies the need to promote immunization of diabetics
agdinst pneumonia.

In a Japanese study of hospitalized patients =65 years
of age during 2014-2018, 1355 patients were
retrospectively enrolled. These comprised 1045 who had
not been vaccinated against S. pneumoniae and 315 who
had. Prior pneumococcal vaccination was associated with
shorter hospital stays and reduced all-cause in-hospital
mortality.8

Despite guidelines recommendations, vaccination rates
among adults with diabetes often fall short of public
health targets.? A survey by Dallagiacoma et al.
reported that self-reported seasonal influenza
immunization coverage among diabetic patients was
36%, but only 21.7% according to regional immunization
registries, well below the 75% target. Diabetologists
were the most trusted source of vaccine information
(85.3%).° Various factors, including socio-demographic
variables, healthcare access, and awareness levels,
influence vaccination uptake [11] Previous studies have

highlighted disparities in vaccination rates, with lower
rates observed among certain racial and ethnic groups,
lower socioeconomic strata, and regions with limited
healthcare infrastructure.21012 A scoping review by
Mastrovito et al. found that influenza vaccination,
recommended for those =6 months, reduces mortality and
hospitalizations in diabetics but rarely meets the WHO's
75% coverage target. Higher vaccination rates are
linked to advanced age, comorbidities, and healthcare
provider advice, while fear of side effects and vaccine
effectiveness concerns are barriers.'' A questionnaire-
based study conducted by Karagun et al., reported that
Patients relied mainly on doctors for vaccine information.
Vaccination awareness was influenced by comorbidities
and educational status, highlighting the importance of
doctor-centred promotion programs.2 Understanding
these disparities is crucial for developing targeted
interventions to improve vaccination coverage.

The United States Diabetes Surveillance System (USDSS)
database provides a robust platform for examining
preventive care practices among adults with diabetes
across the United States. It encompasses a wide range of
demographic, clinical, and behavioral data, allowing for
a comprehensive analysis of vaccination patterns and
associated factors.’3 By leveraging this database, this
study aims to provide a detailed retrospective analysis
of influenza and pneumococcal vaccination rates among
adults with diabetes, identifying key determinants and
disparities in vaccination uptake.

This study focuses on analyzing preventive care practices,
specifically influenza and pneumococcal vaccination,
among adults with diabetes using data from the USDSS
database. The objectives include determining the
prevalence of influenza and pneumococcal vaccination
among adults with diabetes, identifying demographic,
socio-economic, and clinical factors associated with
vaccination uptake, and assessing temporal trends in
vaccination rates over recent years. By achieving these
objectives, the study aims to provide valuable insights into
the current state of preventive care practices among
diabetic individuals and inform future public health
strategies.

Methods

STUDY DESIGN AND DATA SOURCE

This retrospective database study utilized the USDSS
database, which provides comprehensive nationwide
data on diabetes care, including preventive care
practices. The study focused on adults aged 18 and older
with a documented diagnosis of diabetes from 2000 to
2022. The USDSS database was selected for its
extensive collection of longitudinal data on diabetes
management and associated health outcomes, making it
particularly suitable for analyzing trends in vaccination
practices over a significant period.’3

STUDY INCLUSION AND EXCLUSION CRITERIA

The study population comprised adults diagnosed with
diabetes. Inclusion criteria were as follows: (1) age 18
years or older, (2) documented diagnosis of diabetes,
and (3) availability of vaccination records for both
influenza and pneumococcal vaccines. Exclusion criteria
included: (1) missing data on vaccination status, (2)
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individuals younger than 18 years, and (3) incomplete
demographic information. These criteria ensured a well-
defined and representative sample of adults with
diabetes, facilitating accurate analysis of vaccination
trends.

DATA EXTRACTION AND VARIABLES

Data were extracted from the USDSS database on
several key variables, including demographic factors
(age, sex, race/ethnicity), clinical characteristics (type of
diabetes, duration of diabetes, comorbid conditions), and
vaccination records. The primary outcomes were the
receipt of influenza and pneumococcal vaccinations.
Secondary outcomes included temporal trends in
vaccination rates over the study period and differences
in vaccination rates based on demographic and clinical
characteristics. This comprehensive dataset allowed for a
detailed examination of factors influencing vaccination
practices among adults with diabetes.

DATA ANALYSIS

Descriptive statistics were employed to summarize the
demographic and clinical characteristics of the study
population. Temporal trends in vaccination rates from
2000 to 2022 were analyzed to identify significant
changes over time, with graphical representations used to
visualize these trends. Comparative analyses were
conducted to assess differences in vaccination rates
based on demographic and clinical variables, providing
insights into disparities and identifying target areas for
intervention.

ETHICAL CONSIDERATIONS

The USDSS database is de-identified and publicly
available, thus individual informed consent was not
required. According to 45 CFR 46.102, the Institutional

Review Board (IRB) acknowledges such analysis as not
constituting human subject research due to the absence of
personally identifiable information.'4 Consequently, no
IRB review was necessary for this secondary data
analysis. This ethical consideration ensured compliance
with regulatory standards while facilitating the utilization
of valuable public health data for research purposes.

Results

Over the past two decades, the analysis of influenza and
pneumococcal vaccination rates among adults with
diabetes reveals significant trends in preventive care
practices. The influenza vaccination rate has shown a
steady increase. Beginning at 41.4% in 2000, it reached
a peak of 56.7% in 2019, indicating a positive trend
toward greater immunization coverage. This upward
trajectory reflects a growing awareness and improved
healthcare practices focused on the importance of
influenza vaccination for diabetic patients. The
percentages dipped slightly in the subsequent years but
remained relatively high at 54.2% in 2022, underscoring
the sustained efforts in promoting flu vaccination (Table
1).

In contrast, the pneumococcal vaccination rates have
exhibited more variability. Starting at 29.3% in 2000,
the rate experienced fluctuations, dipping to a low of
25.8% in 2001, and peaking at 39.4% in 2018.
However, the most recent data indicates a decline to
30.2% in 2022. This inconsistency suggests that while
there have been periods of improvement, maintaining
high pneumococcal vaccination rates has been
challenging. The peak in 2015 and 2018 shows potential
progress, yet the recent decline highlights the need for
renewed focus and strategies to enhance vaccination
rates among adults with diabetes (Table 1).

Table 1: Preventive care vaccination rates among adults with diabetes

Year Influenza Vaccine Pneumococcal Vaccines

Total - Total - Total - Total - Percentage | Total - 95% Lower Limit | Total - 95% Upper Limit

Percentage 95% 95%

Lower Upper
Limit Limit

2000 41.4 37.9 45.1 29.3 26.2 32.7
2001 40.1 37 43.3 25.8 23.6 28.1
2002 41.4 37.8 45.2 26.4 237 29.4
2003 43.6 40.2 47 .1 29.1 26.3 32.1
2004 42.2 38.7 45.7 30.2 27.3 334
2005 38.4 34.9 42 33.3 30.1 36.7
2006 45.2 41.6 48.7 30.4 27.7 334
2007 41.1 37.4 45 31.6 28.2 35.3
2008 46.7 42.2 51.2 33.3 29.6 37.3
2009 47.2 43.2 51.3 32.9 29.7 36.2
2010 50.9 47.3 54.5 36.9 34 39.9
2011 52 48.7 55.2 38.9 35.9 42
2012 46.6 43.2 49.9 35 31.9 38.2
2013 51.6 48.3 54.9 38.6 357 41.5
2014 51.3 47.9 54.6 35.5 32.6 38.4
2015 51 47.3 54.7 39.1 35.4 43
2016 49.6 45.7 53.6 39 35.5 42.7
2017 50.5 46.7 54.2 38.1 34.9 41.4
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Year Influenza Vaccine Pneumococcal Vaccines
Total - Total - Total - Total - Percentage | Total - 95% Lower Limit | Total - 95% Upper Limit
Percentage 95% 95%
Lower Upper
Limit Limit
2018 52.4 48.6 56.2 39.4 36.2 42.8
2019 56.7 527 60.5 38.9 35.2 42.7
2020 53.2 48.8 57.5 35.5 32.4 38.7
2021 55 51.1 58.9 35.2 31.7 38.8
2022 54.2 50.5 57.8 30.2 27.5 33

Based on gender

The analysis of gender-based trends in influenza and
pneumococcal vaccination rates among adults with
diabetes reveals distinct patterns over the years (Figure
1). From 2000 to 2022, pneumococcal vaccination rates
for both genders showed considerable variability. Males
began with a vaccination rate of 28.6% in 2000,
peaking at 39.9% in 2018 before declining to 26.1% in
2022. Females started at 30.2% in 2000, experienced
peaks at 42.8% in 2011 and 42.5% in 2019, and then
decreased to 34.5% in 2022. Throughout the period,
females generally maintained higher pneumococcal
vaccination rates compared to males, though both groups
showed significant fluctuations.

Influenza vaccination rates exhibited a more consistent
upward trend for both genders. Males' rates increased
from 43.9% in 2000 to a peak of 55.9% in 2021, settling
at 50.6% in 2022. Female rates rose from 39.3% in
2000, with a significant peak at 57.9% in 2020,
remaining high at 57.7% in 2022. Females consistently
showed higher influenza vaccination rates than males,
with the gap widening notably in the latter years.
Overall, the data highlights a more robust and sustained
improvement in influenza vaccination rates for both
genders, while pneumococcal vaccination rates have
been more erratic, particularly for males.

Figure 1: Preventive care vaccination rates based on gender
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Based on age group

For influenza vaccination, the 18-44 age group saw an
increase from 31.5% in 2000 to a peak of 49.5% in
2019, before slightly decreasing to 44.9% in 2022. The
45-64 age group experienced a steady rise from 44.2%
in 2000 to 62% in 2013, stabilizing around 59.3% in
2022. The 65-74 age group maintained relatively high
rates, starting at 65.1% in 2000 and reaching 76% in
2021, before a slight decline to 71.4% in 2022. The 75+
age group had the highest vaccination rates, beginning
at 70.2% in 2000, peaking at 80% in 2020, and settling
at 77% in 2022 (Figure 3).

For pneumococcal vaccination, the 18-44 age group
started with low rates at 19.6% in 2000, peaking at 28%
in 2019, but then dropping to 13.6% in 2022, indicating
a concerning decline. The 45-64 age group saw
fluctuating rates, beginning at 29.2% in 2000, peaking
at 45.4% in 2013, and decreasing to 38.6% in 2022.
The 65-74 age group showed relatively stable rates,
starting at 55.4% in 2000, peaking at 72.5% in 2017,
and settling at 63.5% in 2022. The 75+ age group had
the highest rates, starting at 64.6% in 2000, peaking at
78.8% in 2017, and decreasing to 71% in 2022 (Figure
3).

© 2024 European Society of Medicine 4



Preventive Care Practices

Overall, while influenza vaccination rates have generally
increased across all age groups, pneumococcal
vaccination rates have shown more variability,
particularly in the 18-44 and 45-64 age groups. The
data suggests that while older adults (65+) have better

Figure 2: Preventive care vaccination rates based on age

vaccination coverage, there is a need for targeted
strategies to improve and maintain pneumococcal
vaccination rates, especially among younger adults with
diabetes.
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Based on ethnicity

The analysis of trends based on ethnic groups reveals
notable variations over the years (Figure 3). For
pneumococcal vaccination, Hispanic rates increased from
15.4% in 2000 to a peak of 33.3% in 2016 before
declining to 22% in 2022. Non-Hispanic White rates
began at 33.3% in 2000, peaked at 45.6% in 2019,
and dropped to 33.7% in 2022. Non-Hispanic Black
rates started at 22.5% in 2000, increased to 41.7% in
2017, but declined to 26.1% in 2022.

For influenza vaccination, Hispanic rates rose from 32.1%
in 2000 to 55.4% in 2022, with significant increases in
2011 and 2013. Non-Hispanic White rates increased
from 43.4% in 2000, peaked at 61.4% in 2019, and
then slightly decreased to 52.7% in 2022. Non-Hispanic
Black rates showed an upward trend from 39.2% in
2000 to a peak of 52.1% in 2017 before declining to
44.5% in 2022. Overall, while influenza vaccination
rates have generally increased across all racial groups,
pneumococcal vaccination rates have shown more
variability.

Figure 3: Preventive care vaccination rates based on ethnicity
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Based on academic level

The analysis of education-based trends reveals notable
disparities over the years, underscoring the impact of
educational levels on vaccination behaviors (Figure 4).
Influenza vaccination rates varied significantly across
different educational groups. Among adults with less than
a high school education, rates rose from 31.5% in 2000
to a peak of 58.2% in 2019, settling slightly lower at
51.4% by 2022. Those with a high school education
experienced a gradual increase from 43.7% in 2000 to
a peak of 53.9% in 2021, stabilizing at 53.2% in 2022.
In contrast, adults with more than a high school education
consistently exhibited the highest rates, starting at 45.6%
in 2000, peaking at 59% in 2020, and then decreasing
slightly to 56.4% in 2022.

Pneumococcal vaccination trends showed greater
variability across educational groups. Those with less than
a high school education began at 22.1% in 2000,
peaked at 35.7% in 2019, but declined to 23.5% by
2022. The high school-educated group saw fluctuating
rates, starting at 30.8% in 2000, reaching a high of
41.6% in 2018, and then decreasing to 31.6% in 2022.
Conversely, adults with more than a high school education
demonstrated more stable rates, starting at 32.3% in
2000, peaking at 44.2% in 2015, and settling at 32.1%
in 2022. Overall, higher educational attainment
correlated with higher vaccination rates for both
influenza and pneumococcal vaccines among adults with
diabetes.

Figure 4: Preventive care vaccination rates based on educational level
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Discussion A five-year cross-sectional study using the NHI General

This study provides a comprehensive analysis of influenza
and pneumococcal vaccination rates among adults with
diabetes, utilizing data from the USDDS database
spanning two decades. The findings reveal significant
trends, disparities, and implications for preventive care
practices in this high-risk population, aligning with and
extending upon previous studies in the field.

Previous studies have consistently highlighted the
importance of vaccination in preventing influenza and
pneumococcal diseases among adults with
diabetes.10.12151617,18 A survey by Dallagiacoma et al.
found that self-reported influenza immunization
coverage among diabetic patients was 36%, dropping
to 21.7% based on regional registries, far below the
75% target. The survey also revealed that among
patients, 36.2% were pro-vaccine, 30.7% hesitant,
17.9%  uninformed, and 15.1%  anti-vaccine.
Diabetologists were identified as the most trusted
information source (85.3%). This study underscores the
need for tailored vaccination campaigns and hospital-
based programs involving diabetes specialists [10]
Additionally, Bechini et al.'s meta-analysis found that
influenza vaccination significantly reduced mortality and
lowered pneumonia-related hospitalizations.’>

© 2024 European Society of Medicine

Scheme's claims database analyzed healthcare
utilization and demographic factors alongside vaccine
reimbursements to evaluate pneumococcal vaccination
rates. Despite the rising prevalence of chronic conditions
and immunocompromised cases, pneumococcal
vaccination coverage dropped from 12.9% to 2.9%,
contrasting with stable influenza coverage at 45.0%.
Factors linked to pneumococcal vaccination included
immunocompromised status (OR 4.72), influenza
vaccination (OR 2.36-3.42), and frequent healthcare
visits. These findings indicate that urgent measures are
needed to boost vaccination rates among high-risk
adults.’® These results support the push for universal
influenza vaccination for individuals with diabetes.

Our findings corroborate and extend upon these studies
by offering a detailed longitudinal analysis of
vaccination trends across demographic subgroups,
including age, gender, race, and educational attainment.
Our study confirms an overall increasing trend in
influenza and pneumococcal vaccination rates among
adults with diabetes, although previous studies reported
inconsistent trends and large populations of adults with
diabetes remain unvaccinated.’”.18.19 This aligns with
broader public health efforts aimed at increasing
immunization coverage among high-risk populations.



For instance, a study by Hung et al. similarly reported
increasing influenza vaccination rates over time but
highlighted disparities across demographic groups. From
2007-08 to 2017-18, influenza vaccination rates
among U.S. adults aged =18 years with diabetes ranged
from 62.6% to 64.8%. In the 2017-18 season, coverage
was notably higher among those with diabetes (64.8%)
compared to those without (43.9%). Diabetes
independently correlated with higher vaccination
prevalence, with factors such as higher income, more
physician visits, healthcare access, and unemployment
influencing rates.’? Despite recommendations, over one-
third of adults with diabetes remain unvaccinated,
underscoring the need for focused strategies to improve
influenza vaccination coverage in this population.

In contrast, a study by Alzahrani et al. reported
suboptimal compliance with vaccination recommendations
for diabetic patients, with vaccination rates of 12.9%,
14.2%, and 15.2%. This study highlights the need for
healthcare institutions to work closely with primary care
physicians to develop more effective and comprehensive
vaccination programs that improve adherence among
diabetic patients.20

Our study, in line with previous research, identifies
significant disparities in vaccination rates among
different demographic groups.2'.2223  QOlder adults
consistently exhibited higher vaccination rates for both
influenza and pneumococcal vaccines, reflecting their
increased vulnerability to severe outcomes from vaccine-
preventable diseases. However, disparities by race and
educational attainment persist, highlighting ongoing
challenges in achieving equitable vaccine uptake.

Research emphasizes the critical role of healthcare
provider recommendations in improving vaccination rates
among adults with diabetes. Our study underscores this
finding, showing higher vaccination rates among
individuals with regular healthcare access and those
receiving provider recommendations. This highlights the
need for healthcare system interventions that support
provider education and patient engagement to enhance
vaccine uptake.

A scoping review by Mastrovito et al. found that influenza
vaccination for individuals aged =6 months significantly
reduces mortality and hospitalizations in people with
diabetes. Education and pharmacist interventions were
crucial in promoting vaccination. Efforts are needed to
increase vaccination rates through education and
healthcare provider involvement.?

Ronny et al. utilized North Carolina Behavioral Risk
Factor Surveillance System data to analyze trends from
2011 to 2018 in influenza and pneumonia vaccination
adherence among adults aged 18 and older.2? They
found that adults with diabetes consistently showed
higher adherence rates compared to those without
diabetes, with rates remaining stable over the study
period. Factors such as non-Hispanic white ethnicity, older
age, poorer health status, insurance coverage, and non-
smoking were associated with higher influenza
vaccination rates among adults with diabetes. However,
rates for both vaccinations remained below
recommended levels, particularly among African

Americans, younger adults, the uninsured, and smokers.
These findings highlight vulnerable populations in need of
targeted interventions to improve vaccination uptake.

Strengths and limitations

This retrospective database study provides valuable
insights into influenza and pneumococcal vaccination
practices among adults with diabetes, utilizing robust
data from a large dataset. By analyzing trends over
multiple years and considering demographic and health
factors, the study offers a comprehensive view of
vaccination adherence in this high-risk population. The
findings highlight consistent higher adherence rates
among adults with diabetes compared to those without,
which underscores the potential effectiveness of targeted
vaccination efforts in this group. The study's focus on
preventive care practices is timely and essential for
improving public health strategies to reduce influenza
and pneumonia-related complications in diabetic adults.

However, the study is limited by its reliance on
retrospective data, which may be subject to biases
inherent in database analyses, such as missing or
incomplete records. The study's findings may not fully
capture individual patient behaviors or barriers to
vaccination that are not reflected in the dataset.
Additionally, the study's geographical and temporal
scope may limit the generalizability of findings to
broader populations or different healthcare settings.
Future research could benefit from incorporating
qualitative methods to better understand patient
perspectives and experiences related to vaccination
decision-making. Despite these limitations, the study
provides critical evidence supporting the need for
targeted interventions to enhance vaccination rates
among adults with diabetes, thereby improving overall
preventive care practices in this vulnerable population.

Implications for practice and policy

The findings from our study have several implications for
healthcare practice and policy aimed at improving
preventive care practices among adults with diabetes.
The findings of our study carry significant implications for
healthcare practice and policy, particularly in enhancing
preventive care for adults with diabetes. Tailored public
health campaigns are crucial to address vaccination
disparities among demographic groups, employing
culturally sensitive strategies to educate and dispel
misconceptions. Provider training on vaccination
guidelines and communication skills is essential to combat
vaccine hesitancy. Integrating vaccination reminders into
electronic health records and diabetes management
protocols can ensure consistent vaccine discussions during
healthcare visits. Addressing barriers like cost and
accessibility through policy interventions is vital for
improving vaccine uptake, especially among minority
groups. Future research should focus on longitudinal
studies and qualitative inquiries to monitor trends,
evaluate policy impacts, and develop effective
interventions to promote vaccination among adults with
diabetes.

Conclusion
This study contributes to the growing body of evidence
supporting the importance of vaccination in preventing
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influenza and pneumococcal diseases among adults with
diabetes. By addressing disparities, enhancing
healthcare provider engagement, and implementing
targeted public health interventions, significant strides
can be made in improving vaccination coverage and
reducing the burden of vaccine-preventable diseases in
this vulnerable population. Continued efforts in research,
policy development, and healthcare delivery are
essential to achieving equitable vaccine access and
uptake among adults with diabetes across diverse
demographic backgrounds.
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