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Background: Diabetes mellitus was found to be one of the most common comorbidities for pneumococcal diseases.
Pneumococcal vaccinations can reduce morbidity and mortality in this patient population. The purpose of this study
was to estimate pneumococcal vaccination rate of these populations in inpatient hospital setting.
Materials and methods:We performed a retrospective chart review involving adult patients with diabetes who were
admitted to King Abdulaziz Medical City (KAMC) in Riyadh, Saudi Arabia between the period of March 2016 and
March 2017.
Results: A total of 1087 eligible patients were included. The overall vaccination rate for pneumococcus was 1.6%
among the vaccine-eligible subjects. The most common risk factors were older age (65 years old or over – 53.9%),
chronic renal failure (28.2%) and chronic heart failure (27%), respectively. The majority of the patients in this
study were eligible for pneumococcal vaccine (77.6%) due to one or more risk factor other than diabetes
mellitus. The mean number of other risk factors other than diabetes mellitus was 1.5 (SD 1.1, 95% CI 1.39–1.53).
None of the included patients had documentation on pneumococcal vaccination status.
Conclusion: The pneumococcal vaccine coverage rates among hospitalised patients with diabetes were low in a
tertiary care teaching hospital in Saudi Arabia. Further studies are needed to assess the impact of electronic
interventions in promoting vaccination assessment and administration among patients with diabetes.
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Introduction

Pneumococcal disease is associated with significant mor-
bidity and mortality in both developing and developed
countries, causing 1.6 million deaths annually.1 The inci-
dence rate of pneumococcal disease increases with advan-
cing age with the majority of the fatality cases in elderly.
Because the number of people age 60 years or older
worldwide is expected to double between 2015 and
2050 (from 900 million to 2.1 billion), pneumococcal
disease in older adult will continue to be an important
public health concern.2,3 Multiple studies showed a sig-
nificant reduction in the incidence rate of all pneumococ-
cal infections after the introduction of 7-valent
pneumococcal conjugate (PCV7) vaccine.4–7 With the
availability of PCV 13-valent pneumococcal conjugate
(PCV13) and 23-valent pneumococcal polysaccharide
(PPV23) vaccines, the rate of invasive pneumococcal
infections caused by the organism Streptococcus pneumo-
niae has further reduced.8,9 Besides its efficacy, the pneu-
mococcal vaccine has been shown to be cost-effective
with saving up to $340 millions of medical costs in the
United States.10,11

Diabetes mellitus was found to be one of the most
common comorbidities for pneumococcal diseases. In
addition, one of the most frequent respiratory infections
associated with diabetes was caused by S. pneumo-
niae.12,13 Furthermore, a surveillance study reported a
relative risk for invasive pneumococcal disease of 3–6-
fold higher in patients with diabetes, chronic lung or
heart diseases in comparison to healthy individuals.14

Therefore, the Centers for Disease Control and
Prevention (CDC) recommends pneumococcal vacci-
nation for all adults of the age of 65 years or older and
for people 2 through 64 years old age with certain
medical conditions including diabetes mellitus.15

Additionally, multiple international diabetes guidelines
recommend vaccination against pneumonia with pneu-
mococcal polysaccharide vaccine (PPSV23) for any
patient with diabetes at the age of 2 through 64
years.16,17 For those with the age of 65 years or older,
the recommendation also includes administering the
pneumococcal conjugate vaccine (PCV13) at least 1
year after vaccination with PPSV23, followed by
another dose of vaccine PPSV23 at least 1 year after
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PCV13 and at least 5 years after the last dose of
PPSV23.17

In 2016, the Saudi Thoracic Society published a rec-
ommendation for administering the pneumococcal vacci-
nation to all high-risk groups for invasive pneumococcal
disease as described in Table 1.18 In Saudi Arabia alone,
diabetes accounts for 20% of the country’s total health
expenditures.19 A national survey in Saudi Arabia
showed that the percentage of diabetes mellitus in
adults was 23.7%; and up to 44% of these patients had
severe long-term diabetes complications which known
to be leading causes of hospitalisation among patients
with diabetes.20,21 A recent study demonstrated that
patients with diabetes who admitted to the hospital
remain at higher risk of pneumococcal infections which
can be explained by patients’ low vaccination rate.13

The high rates of hospitalisation with the risk of re-admis-
sion in this patient population make the inpatient setting
a suitable place for proper assessment and administration
of needed vaccines among patients with diabetes.22

King Abdulaziz Medical City (KAMC) in the Central
Region of Saudi Arabia is a tertiary care hospital under
the umbrella of the Health Affairs of National Guard
Ministry. The medical city provides primary health care
services including immunisation to all National Guard
military and civilians in addition to their dependent indi-
viduals with full and free access to all primary health care
services. In KAMC, the vaccination against pneumococ-
cus for high-risk individuals is carried out in KAMC
primary care clinics. In the hospital setting the treating
medical team is responsible for carrying out the vacci-
nation in high-risk patients.
The data on pneumococcal vaccination rate in adult

patients in Saudi Arabia is lacking based on the data
from other countries, pneumococcal vaccination rates

for high-risk population have been suboptimal despite
the opportunities to get vaccinated when visiting
clinics for underlying medical conditions as diabetes
mellitus, kidney and cardiovascular diseases.14,23–24

Additionally, the CDC 2014 and 2015 national surveil-
lances, only 20 and 23% of patients with age of 65 or
younger who met high-risk criteria were vaccinated,
respectively.25

Given the profound clinical impact of vaccination
against pneumococcus especially in patients with comor-
bidities like diabetes and because of the high annual rate
of admission of this patient population, the inpatient
setting could represent a prime setting to provide the
proper assessment and administration of needed vaccines.
In this study, we aimed to estimate the pneumococcal
vaccination rate among patients with diabetes admitted
to a tertiary teaching hospital and to analyse the other
risk factors that indicate pneumococcal vaccinations in
this patient population.

Methodology

We performed a retrospective descriptive study involving
patients who were admitted to King Abdulaziz Medical
City (KAMC) between the period of March 2016 and
March 2017. Inclusion criteria were adult patients aged
18 years or older with diabetes mellitus who were
admitted to any hospital general wards. Patients were
excluded if they were transferred from other hospital or
had documented pneumococcal vaccination allergy.
Patients information and immunisation status were col-
lected using electronic medical records (EMR).
Collected data included demographic data, admission
diagnosis, number and type of other risk factors for pneu-
mococcal vaccination. Subjects eligible for pneumococ-
cal vaccine were defined by the recent recommendation
of the Saudi Thoracic Society which included all adults
65 years of age or older or adults with certain medical
conditions: chronic pulmonary disease, chronic cardio-
vascular disease, diabetes, chronic hepatic disease,
chronic renal failure, nephrotic syndrome, functional or
anatomic asplenia, immune-compromised patients, pro-
longed use of high-dose corticosteroids or immunosup-
pressive therapy.18 We also used the patient electronic
chart to check if the assessment for the candidacy of
pneumococcal vaccination was documented at any
point prior, during or after hospitalisation. Patients who
are eligible to be enrolled in this study were identified
from the electronic patient charts using age (18 years of
age or older) and diabetes mellitus per International
Classification of Diseases, Clinical Modification codes.
Surgical patients were those who primarily admitted for
a surgical intervention. Cardiac patients were those who
admitted under cardiac services, while medical patients
were all other patients not under cardiac or surgical ser-
vices. The study was approved by the Institutional
Review Board of King Abdullah International Medical

Table 1. Risk factors that indicate receiving
pneumococcal vaccine other than diabetes in
the study population.

Risk factors % of Patients

Age 65 or greater 53.9
Chronic heart disease 27.0
Chronic lung disease 12.7
Chronic renal failure 28.2
Nephrotic syndrome 0.1
Chronic liver disease 6.2
Alcoholism 0.2
Cigarette smoking 5.2
CSF fluid leaks 0.0
Cochlear implant 0.0
Congenital immunodeficiency 0.0
HIV infection 0.2
Steroids or immunosuppressive 4.7
Solid organ transplant 4.0
Sickle cell anaemia 0.0
Leukemia or lymphoma 0.4
Hodgkin disease 0.1
Generalised malignancy 3.9
Multiple Myeloma 0.0
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Research Center (KAIMRC). No external or internal
fundings were received in for the completion of this study.

Statistics

This was a descriptive study and descriptive statistics such
as mean and median were used. The 95% confidence
intervals were calculated when applicable using
Microsoft Excel (Microsoft Office Excel 2016,
Microsoft, Inc., Redmond, Washington).

Results

During the study period, a total of 1143 adult patients (of
the age of 18 years or older) with diabetes were identified
from the electronic medical system. Fifty-six patients
were excluded because of the transfer from other hospi-
tals. One thousand and eighty-seven diabetic patients
were eligible for the pneumococcal vaccine and included
in our study due to diabetes alone or diabetes with other
risk factors for pneumococcal infections. Of these 678
(52.3%) were medical patients, 216 (19.9%) cardiac
patients and 193 (17.8%) surgical patients. The mean
age was 65.1 years and 52.2% of patients were male.
The most common admission diagnosis was pneumonia
(13.6%), heart failure (12.8%) and ischaemic heart
disease (10.7%), respectively. The assessment of the pres-
ence of risk factors for receiving pneumococcal vaccines
other than diabetes is presented in Table 1. The most
common risk factors were age more than 65 (53.9%),
chronic renal failure (28.2%) and chronic heart failure
(27%), respectively. Other than diabetes, the majority of
our patients (77.6%) were having one or more risk
factor that indicates immunisation against pneumococ-
cus. The mean number of other risk factors that indicate
pneumococcal vaccination other than diabetes is 1.5 (SD
1.1, 95% CI 1.39–1.53). Table 2 presents the numbers of
risk factors other than diabetes that indicate pneumococ-
cal vaccinations in the study population.
Out of 1087 patients with diabetes, only 17 (1.6%)

received the pneumococcal vaccine during their hospital
admission. Of those who got vaccinated, 13 were under
medical services, 3 were cardiac patients and one
patient was under surgical services. Upon reviewing the
medical charts of the included patients, there was no
documentation concerning the immunisation status of
the admitted patients or if the immunisation was assessed
at any time before or during hospital admission, at tran-
sition of care or at the time of patient discharge out of the
hospital. Additionally, no documentation if any of the
included patients had received the pneumococcal vacci-
nation in the last 10 years.
In addition, we reviewed medical chart documentation

for outpatient clinic visits of pre- or post-hospital admis-
sion for all the included patients and found no mention of
the assessment of the pneumococcal vaccination status.

Discussion

Among the patients who were admitted to KAMC aca-
demic tertiary care hospital during the study period, the
pneumococcal vaccination rate was 1.6% in diabetic
patients with or without other risk factors that indicate
pneumococcal vaccinations. The pneumococcal vacci-
nation rate at our study is lower than that reported in
studies for other countries.23–25

Our study demonstrates that the inpatient setting at our
hospital represents a prime setting to provide diabetic
patients the proper assessment and administration of
needed vaccines due to the high number of admissions
every year. The results showed that the majority of the
diabetic patients admitted to our hospital had one or
more risk factor- in addition to diabetes mellitus- to
receive pneumococcal vaccination according to the
recently updated CDC recommendations. Despite the
large number of patients who were eligible for the
vaccine in our study, none of our patients were assessed
for prior or current vaccinations status during their hospi-
tal admission.15

Inpatient setting represents a missed opportunity for
administration of the pneumococcal vaccine to eligible
patients. This may increase the risk for pneumococcal dis-
eases in this high-risk population that would benefit from
vaccination against a common and serious pathogen.13,14

Looking at previous studies that assessed the pneumo-
coccal inpatient administration rate, a US study was con-
ducted in the intensive care unit and found that only 5.3%
of patients with indication for pneumococcal vaccine
have received the vaccine during their admission and
the need for vaccination was not routinely assessed.26 In
this study, diabetic patients who were at the age of 65
years or older, with chronic renal failure or chronic cardi-
ovascular diseases showed the highest vaccination rate. In
2015, another cross-sectional Korean study had evalu-
ated the rate of pneumococcal and influenza vaccination
rate for patients admitted to a teaching hospital in South
Korea.27 The overall vaccination rate for pneumococcus
was 17.6% among the vaccine-eligible subjects. In that
study, pneumococcal vaccination rates of diabetic
patients were 17.2%. The author concluded that pneumo-
coccal vaccine coverage rates among hospitalised patients

Table 2. Numbers of other risk factors that indicate
pneumococcal vaccinations other than diabetes
mellitus in the study population.

Number of other risk factors Number of patients % of Patients

0 244 22.4
1 356 32.8
2 284 26.1
3 154 14.2
4 38 3.5
5 10 0.9
6 1 0.1
Total 1087 100.0
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were low in South Korea especially the case for young
adult patients with chronic medical illnesses.
Based on the low rate of assessment and vaccination

rate of pneumococcal vaccination in the inpatient popu-
lation in our hospital, we strongly suggest reviewing
patient immunisation at the time of admission to the hos-
pital to increase pneumococcal vaccination rate in dia-
betic patients. In addition, implementing a standardised
assessment form of patient immunisation status by
health care providers may reduce the missing information
in reviewing the immunisation history of the admitted
patient.28 Assessment of pneumococcal vaccination
status should be a part of patient discharge documen-
tation to remind the patient and health care providers
about the next appointment for pneumococcal vaccine.
Physicians, nurses, pharmacists and other health care
professionals are encouraged to participate in implement-
ing a programme for assessment and administering pneu-
mococcal vaccines.
To the best of our knowledge, this is the first study to

estimate pneumococcal vaccination rates of hospitalised
diabetic patients in Saudi Arabia. In addition, we evalu-
ated the assessment of pneumococcal vaccine rates in
groups of people with different comorbidities. Our
study may assist the public health jurisdiction and
health care providers raising awareness of vaccine rec-
ommendations among high-risk populations and hospi-
talised patients.
Few potential barriers to inpatient vaccinations have

been identified including lack of documentation of risk
factors and prior vaccination status and patient refusal
of vaccinations. A suggestion to overcome these barriers
is to implement an EMR to improve documentation and
rates of vaccination administration. Brownfield et al.
demonstrated that EMR systems that depend on the
physician solely on documentation of information
regarding the pneumococcal vaccination often continue
to have missing information.28 In addition, Res et al pre-
sented an experience of pharmacists at the University of
Wisconsin Hospital and Clinics in screening all adult
inpatients for pneumococcal and influenza vaccination.29

The study showed that rates of screening patients
improved to nearly 100%, but the rate of actual adminis-
tration of the vaccines hovered around 45%. However,
other study showed that systems rely on nurses for evalu-
ating patients are more successful.30

We strongly encourage all health care providers to
review the vaccination status through the medical elec-
tronic system upon admission to the hospital. Nurse sys-
temic assessment of the immunisation status for diabetic
patients during their admission and at different points of
transition of care pneumococcal vaccination rate should
be considered. A strategy that may improve the vacci-
nation rate for hospitalised patient is standing order
systems. Also, the creation of immunisation reminders
in the electronic system may improve vaccination assess-
ment and administrations among hospitalised patients

especially now that the electronic hospital systems are
available in most Saudi large medical centres.31 In
Saudi Arabia, the parents of children aged 12 years or
younger are reminded by a phone text messages about
the children’s time of vaccination.32 Expanding such
system to adult patient vaccination can be a helpful
tool to improve the vaccination in adults.33

The result of this study is under ongoing discussion from
different aspects of health care system to implement various
strategies to improve the vaccination rate in our institution.
Another study in the future will evaluate the success of
implementation of these interventions in improving the
rate of vaccination and will be published after comparison
of pre and post intervention implementation.

One of the limitations of our study is that it evaluated the
vaccination rate among patients in only one institution. It
is possible that we underestimated the actual number of
vaccine-eligible patients. However, the systemic assess-
ment of the immunisation status for patients with diabetes
during their admission and at different points of transition
of care pneumococcal vaccination rate is lacking.

Conclusion

In conclusion, the pneumococcal vaccine coverage rates
among hospitalised adult patients with diabetes in a ter-
tiary care institution in Saudi Arabia are low.
Increasing the vaccine coverage rates would reduce the
occurrence of invasive pneumococcal disease and the
risk of serious complications. The high number of hospi-
tal admission of adult patients with diabetes provides a
unique opportunity for proper immunisation assessment
and administration of vaccines for eligible patients with
diabetes. Further studies are needed to assess the
impact of electronic interventions in promoting vacci-
nation assessment and administration among patients
with diabetes.
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