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Influenza and Pneumococcal Vaccine Coverage
Rates among Patients Admitted to a Teaching
Hospital in South Korea
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Background: Influenza and pneumococcal vaccinations can reduce morbidity and mortality especially in the elderly and patients
with chronic medical disease. The purpose of this study was to estimate vaccination coverage of these populations in a hospital setting.
Materials and Methods: We conducted a cross-sectional, descriptive study involving adult patients admitted to a 1,000-bed teaching
hospital on April 15, 2013. We ascertained the information on whether the patient had received influenza vaccination within a year
prior to admission or pneumococcal vaccination by interviewing each patient.

Results: A total of 491 eligible patients aged =50 years or with chronic medical illnesses were analyzed. The overall vaccination
rate for influenza was 57.2%, and that of pneumococcus was 17.6% among the vaccine-eligible subjects. Influenza/pneumococcal
vaccination rates of patients by disease were 62.8%/17.2% for diabetes, 53.3%/15.6% for malignancy, 67.6%/23.5% for chronic
pulmonary disease, 66.7%/15.3% for chronic cardiovascular disease, 68.7%/26.9% for chronic renal disease, and 51.2%/18.6% for
chronic hepatic disease. Young adult patients with chronic medical conditions were consistently less likely to receive influenza and
pneumococcal vaccines irrespective of the underlying disease.

Conclusion: The influenza and pneumococcal vaccine coverage rates among hospitalized patients were low in South Korea.
This was especially the case for young adult patients with chronic medical illnesses.
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Introduction complication of influenza is pneumonia, and a quarter of
community-acquired pneumonia cases are attributable to

The burden of influenza and pneumococcal diseases in ~ pneumococcus [3]. According to the National Health Insur-
South Korea is high despite remarkable advances in therapeu-  ance Statistical Yearbook 2012, pneumonia was the most
tics and preventive measures [1, 2]. The most common serious ~ common disease associated with hospitalization among sub-
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jects aged 265 years in Korea, and it was the sixth leading
cause of death in the elderly population [4, 5].

In addition to extreme ages, chronic medical diseases and
immunocompromising conditions are considered important
predisposing conditions for serious pneumococcal infection
[6]. One US surveillance study demonstrated that the relative
risk for invasive pneumococcal disease was 3-6-fold higher in
diabetic patients or patients with chronic lung or heart diseas-
es and 23-40-fold higher in patients with cancer, hematologic
malignancy, or HIV/AIDS compared with healthy adults, and
the risks increased with age [6]. Furthermore, the risk is dra-
matically increased in autologous (17.3 times) and allogeneic
(51.3 times) hematopoietic stem cell transplant recipients
compared with age-matched controls [7]. Vaccination of these
comorbid adults has previously been demonstrated to be
beneficial [6].

The importance of vaccination among the high-risk young
adult population has been overlooked, and their vaccine cov-
erage rates against pneumococcus and influenza are far lower
than those of the elderly [8, 9]. In South Korea, overall influen-
za vaccine coverage rates are high, presumably because the
national immunization program (NIP) against influenza pro-
vides free vaccinations to the elderly (aged >65 years) at na-
tionwide public health centers. In contrast, the pneumococcal
vaccine coverage rate is much lower compared with other
countries though the vaccine has been licensed for clinical
use for more than three decades [10-14]. A few Korean studies
have reported on vaccine coverage rates of the elderly and of
patients with chronic diseases at risk for influenza and pneu-
mococcal infection [11, 15, 16]. Despite more opportunities to
get vaccinated when visiting clinics for underlying medical
conditions, vaccination rates for these populations have been
suboptimal until recently [11, 15-17]. Vaccination against both
influenza and pneumococcus can make a profound clinical
impact on morbidity and mortality, especially in the elderly
and in patients with chronic medical diseases.

The objective of this study was to estimate the influenza and
pneumococcal vaccination rates among the elderly and pa-
tients with chronic medical diseases admitted to a teaching
hospital, and to analyze the vaccine coverage rates by age
group and underlying disease.

Materials and Methods

1. Study subjects
We performed a cross-sectional, descriptive study involving

patients who were admitted to Korea University Guro Hospi-
tal (KUGH) on 15 April 2013. KUGH serves an urban popula-
tion, has 1,000 beds and had 43,227 discharges in 2012. Influ-
enza and pneumococcal vaccination rates, demographic data,
medical conditions, immunization status against influenza
during the 2012-2013 influenza season and pneumococcus
prior to admission was ascertained from short interviews with
each patient by nurses of each ward. In this study, the types of
vaccine were not identified.

We included all patients aged 19 years or older who were
not admitted to intensive care units, the emergency depart-
ment, or the psychiatric ward. The exclusion criteria were pa-
tients aged 19-49 years with any of the following conditions
without chronic medical diseases: surgical conditions (elec-
tive and emergency surgery), surgical complications, trauma,
delivery or acute medical diseases (e.g., acute viral hepatitis A,
acute pyelonephritis). The chronic medical diseases referred
to diabetes, malignancy, chronic cardiovascular diseases (ex-
cept isolated hypertension), chronic pulmonary disease,
chronic renal disease, chronic hepatic disease, organ/bone
marrow transplantation, and HIV infection. Patients who had
prolonged use of high-dose corticosteroids or immunosup-
pressive therapy due to autoimmune diseases such as system-
ic lupus erythematosus were also included.

Subjects eligible for each type of vaccine were defined by
the current recommendation of the Korea Centers for Disease
Control and Prevention (KCDC) and the Korea Society of In-
fectious Diseases [18, 19]. The priority groups recommended
for influenza vaccination in Korea are 1) patients with chronic
cardiovascular and pulmonary disease; 2) institutionalized
persons; 3) patients with chronic hepatic, renal, neuromuscu-
lar or hemato-oncologic disease, patients with diabetes, im-
munosuppressed persons, children, and adolescents taking
aspirin; 4) people aged =65 years; 5) healthcare personnel; 6)
households of chronic medical disease patients, pregnant
women or those aged >65 years; 7) caregivers of children aged
<6 months; 8) pregnant women; 9) adults aged 50-64 years;
and 10) children age 6 through 59 months. Pneumococcal
vaccine for adults is recommended for all adults 65 years of
age or older or adults with certain medical conditions: chronic
pulmonary disease, chronic cardiovascular disease, diabetes,
chronic hepatic disease, chronic renal failure, nephrotic syn-
drome, functional or anatomic asplenia, immunocompro-
mised patients (e.g., congenital immunodeficiency, HIV infec-
tion, leukemia, Hodgkin’s disease, multiple myeloma, other
malignancy, solid organ transplantation), prolonged use of
high-dose corticosteroids or immunosuppressive therapy, or
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cochlear implantation. Accordingly, for estimating influenza
vaccine coverage rate, our study population included patients
aged >50 years or those with chronic medical disease or im-
munocompromised conditions. For pneumococcal vaccina-
tion, we analyzed data from patients aged =65 years or those
with predefined underlying chronic medical conditions.

2, Statistical analyses

The vaccine coverage rate was defined as the proportion of
vaccinated subjects in relation to the eligible patients. The cor-
relation between influenza and pneumococcal vaccination
rates was analyzed using Pearson’s Chi-square test. Data anal-
yses were performed using SPSS version 20.0 (IBM Corpora-
tion, Armonk, NY, USA). All statistical tests were two-tailed,
and P-values <0.05 were considered statistically significant.

3. Ethics statement
This study was approved by the Institutional Review Board
of KUGH (approval number: KUGH13265).

Results

A total of 595 patients >19 years of age were admitted to the
general wards of KUGH on the study day (Fig. 1). Among
them, 6 were excluded because they could not report their
vaccination status due to poor physical conditions. Nine-
ty-eight patients aged <50 years without chronic medical dis-

Table 1. Included number of people in each category

ease who were admitted due to pre-defined conditions in ex-
clusion criteria were excluded (Table 1). Among the 491
patients with underlying medical conditions or aged >50
years, 250 were male and 241 were female, and 69.5%
(169/243) of patients aged =65 years had one or more under-
lying medical condition.

The overall influenza vaccine coverage rate in the study pop-
ulation was 57.2% (281/491) (Table 2). The vaccination rates
of subjects aged =65 years and patients aged =19 years with
chronic medical disease were 73.7% (179/243) and 56.9%
(201/353), respectively. Three-quarters of patients aged >65
years with chronic medical diseases (75.2%, 124/165) received
the influenza vaccine in the previous season, and their influ-
enza vaccination rates were variable according to underlying
diseases: diabetes (85.9%), chronic renal disease (85.3%),
chronic hepatic disease (76.9%), chronic cardiovascular dis-
ease (75.0%), chronic pulmonary disease (72.7%), and malig-
nancy (69.1%) (Fig. 2 and Supplementary Table 1). In compar-
ison, younger patients aged 19-64 years showed lower rates of
influenza vaccination: chronic pulmonary disease (58.3%);
chronic renal disease (51.5%); chronic cardiovascular disease
(50.0%); malignancy (40.4%); chronic hepatic disease (40.0%);
diabetes (35.8%).

In our study population, 431 subjects were eligible for pneu-
mococcal vaccination (Fig. 1). Among them, 78 patients aged
>65 years did not have underlying medical disease, and 65 pa-
tients aged 19-49 years and 123 patients aged 50-64 years
were included due to their underlying medical conditions

19-49 years 50-64 years >65 years
Previously healthy 98 (A) 60 (B) 78 (C)
Patients with comorbidities 65 (D) 123 (E) 165 (F)

A: excluded.
C + D+ E + F: eligible for analysis of pneumococcal vaccine.
B+ C+ D+ E+F: eligible for analysis of influenza vaccine.

Table 2. Overall influenza and pneumococcal vaccine coverage rates in elderly subjects or in those with chronic medical disease hospitalized in a ter-

tiary hospital
. |
Influenza vaccine Pneumococcal vaccine
219 years 265 years 19-64 years 265 years
Vacei - lation® -
accine coverage in study population” (regard- o, o1 < o0y 179943 (73.79%) b 53/243 (21.8%)
less of comorbidities)
Vaccine coverage in patients with underlying
201/353 (56.9%)  124/165 (75.2%) 23/188 (12.2%) 36/165 (21.8%)

comorbidities

“Subjects aged =50 years or aged =19 years with underlying medical conditions (e.g., diabetes, malignancy, chronic cardiovascular diseases [except isolated hyperten-
sion], chronic hepatic disease, chronic pulmonary disease, organ/bone marrow transplantation, human immunodeficiency virus infection, or prolonged use of high-dose

corticosteroids or immunosuppressive therapy).

*Data is not applicable because the analysis of pneumococcal vaccine coverage rate among subjects aged 19-64 years includes only patients with comorbidities.
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595 patients aged >19 years
admitted to general wards of KUGH

6 were excluded as they were
- Non responders (4)?
- Critically ill patients (2)

Y

491 eligible patients who have
underlying medical conditions®

98 were excluded as those patients were aged <50 years
and were admitted to KUGH due to the following
conditions without underlying medical condition®

- Elective surgery (37)

- Trauma (26)

- Acute medical illness (16)

- Acute surgical illness (14)

or aged >50 years

A

431 pneumococcal
vaccine eligible patients

- Delivery (5)
Influenza Pneumococcal
vaccination vaccination . . .
Figure 1. Screening, exclusion and as-
»l/ 60 were excluded as they were aged 50-64 years old signment of the study population.
491 influenza vaccine without underlying medical conditions® KUGH, Korea University Guro Hospital.
priority group patients

‘Numbers in parentheses refer to the num-
ber of patients who meet the condition.
“Underlying medical condition denotes a
chronic medical disease or immunocompro-
mising conditions.
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Figure 2. Influenza and pneumococcal vaccination rates by age group and chronic medical disease. (A) Influenza vaccine. (B) Pneumococcal vaccine.

(Table 1). The overall pneumococcal vaccine coverage rate
among eligible hospitalized patients was 17.6% (76/431).
Among hospitalized patients aged >65 years, 21.8% (53/243)
stated they had received the pneumococcal vaccine, while
12.2% (23/188) of eligible patients aged 19-64 years stated be-
ing vaccinated (Table 2). Around 18-46% of patients aged >65
years were vaccinated against pneumococcus with underlying

diseases-related variation (Fig. 2 and Supplementary Table 1).
In comparison, young patients aged 19-64 years who were eli-
gible for the pneumococcal vaccine due to predefined risk
factors showed a significantly lower rate of vaccination, with
only around 6-21% being vaccinated. Patients with chronic
renal disease showed a 1.5-3.0-fold higher pneumococcal
vaccination rate compared with those who had other chronic
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medical conditions: 21.2% (aged 19-64 years) and 32.4%
(aged =65 years).

In patients aged >65 years, an underlying medical condition
did not affect the rate of vaccination against influenza [75.2%
(124/165) vs. 70.5% (55/78), P = 0.441] or pneumococcus
[21.8% (36/165) vs. 21.8% (17/78), P = 1.000]. Among patients
aged 50-65 years, the presence of underlying medical condi-
tions did not affect influenza vaccine uptake [41.5% (51/123)
vs. 41.7% (25/60), P = 0.979]. In contrast, patients aged >65
years who received influenza vaccine were more likely to be
immunized against pneumococcus [26.8% vs. 7.8%, odds ra-
tio: 4.324 (95% confidence interval: 1.637-11.416) (P = 0.002)].
No subjects received the pneumococcal vaccination during
hospitalization according to the hospital administrative data.
In-hospital influenza vaccination was not available at this
study because the period was outside of influenza season.

Discussion

Among the patients who were admitted to a Korean teach-
ing hospital on the study date, the influenza vaccination rate
was 57.2% in patients with chronic medical disease or those
aged >50 years, and the pneumococcal vaccination rate was
17.6% in those aged =65 years or with chronic medical diseas-
es. Several Korean studies have shown an influenza vaccine
coverage rate higher than those of other countries, but the
pneumococcal vaccine coverage rate of Korea is lower than
that of other countries (although it has increased over time)
[10-14].

Patients with diabetes, malignancy, or chronic hepatic dis-
ease showed the lowest influenza vaccination rate, and patients
with chronic hepatic disease, chronic cardiovascular disease, or
malignancy showed the lowest pneumococcal vaccination rate,
especially in young adults (Fig. 2, Supplementary Table 1). We
also found that patients with chronic renal disease showed
relatively higher influenza and pneumococcal vaccination
rates regardless of age. The different vaccine coverage rates by
disease imply that a targeted approach would be effective [20].

Individuals who suffer from chronic medical disease may
have more opportunity to interact with healthcare personnel.
However, our study suggests that the vaccine coverage rates
for patients in the hospital are suboptimal. One Australian
study showed that previous hospitalization was a risk factor
for being unvaccinated [21]. Repeated hospitalization due to
an acute medical condition may have delayed vaccination,
though hospitalized patients are at-risk population for subse-

quent pneumococcal and influenza infection [22, 23]. In addi-
tion, one US case study demonstrated that 60% of pneumo-
coccal bacteremia survivors and 70% of pneumococcal deaths
had been hospitalized within the previous five years [22].
These data support the importance of active hospital-based
vaccination.

In this study, the pneumococcal vaccine coverage rate in in-
dividuals aged 19-64 years in the high-risk population was
12.2%, while that in the elderly aged =65 years was 21.8%. In
contrast, vaccination rates of the same age groups in the US
were 20.0% and 59.9%, respectively, in 2012 [24]. Similar to
our results, Nichol reported that both influenza and pneumo-
coccal vaccination rates for high-risk persons aged 19-64
years lagged far behind those of the elderly [9].

In Korea, a phone survey of 1,000 random subjects aged >65
years who were stratified by age, gender and geographic re-
gion showed that the pneumococcal vaccination coverage
was 15.4% in 2012 [25]. The coverage rate dramatically
changed as the 23-valent pneumococcal polysaccharide vac-
cine (23vPPV) for all elderly Koreans aged =65 years was im-
plemented by the NIP in May 2013 [26]. The program is served
by 255 nationwide public health centers and is free of out-of-
pocket cost for elderly people who reside in South Korea. Ac-
cording to the immunization registry, on 31 July, 2014, 46.7%
of the patients aged =65 years received the 23vPPV during the
15 months of program operation, which is a dramatic increase
considering that the previous coverage of the elderly popula-
tion was estimated around 10% [11, 12, 26]. However, we must
continue to monitor and exert efforts into promoting vaccina-
tion for younger adults with chronic medical diseases who are
not included in the program.

Vaccination history should be reviewed upon admission to
the hospital; physicians should assume an important role in
increasing the vaccine coverage rate. Standard practice to re-
view immunization histories and to provide vaccinations
during hospitalization may be effective, and there have been
several strategies and organizational changes to increase
awareness among health professionals. For example, hospi-
tal-based vaccination strategies including standing order sys-
tems or nurse coordinator-based interventions have been
considered as effective measures [27-29]. Physicians can use
electronic medical records and immunization registries to
generate patient reminders for recommended vaccinations.
The KCDC runs a web-based national immunization registry
system, thereby potentially covering all the people who live in
South Korea. This system is linked to the national administra-
tive data, which is based on universal identification number.
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Currently, children aged 12 years or younger are managed
with the system in order to identify unvaccinated children. If
this system is expanded to adults, it could be utilized to alert
physicians by automatic linkage with electronic medical re-
cords in hospitals. This may potentiate efforts to increase vac-
cine coverage rate among high-risk populations.

There are some limitations to this present study. Vaccine
coverage rates were estimated for only one day and only
among patients admitted in one hospital. Also, vaccination
status was self-reported and not further validated by medical
records or immunization registry, so it might be inaccurate as
it relies on recall. In addition, pneumococcal vaccine indica-
tions other than chronic medical disease such as lifestyle
choices (e.g., smoking, alcohol consumption), cochlear im-
plantation, or splenectomy could not be identified; thus, it is
possible that we underestimated the actual number of vac-
cine-eligible patients.

To the best of our knowledge, this is the first study to esti-
mate vaccination rates of hospitalized patients in Korea. Fur-
thermore, we were able to estimate the influenza and pneu-
mococcal vaccine coverage rates in groups of people with
different comorbidities, which was not available in former na-
tionwide immunization surveys or in the national immuniza-
tion registry. The coverage rate at the healthcare facility level
could be a powerful motivator to healthcare personnel to im-
prove performance [30]. Our study may assist the public
health jurisdiction and physicians raising awareness of vac-
cine recommendations among high-risk populations and hos-
pitalized patients.

In future studies, supplementary interviews of patients may
help to ascertain risk factors and determining factors for vac-
cination levels in hospitalized patients and young adults with
chronic medical diseases in order to develop better strategies
to maximize coverage rates. Further, the impact of the pneu-
mococcal vaccine campaign along with the introduction of
underutilized vaccines to NIP among patients with chronic
medical diseases could be assessed by surveying in the same
setting.

In conclusion, the influenza and pneumococcal vaccine
coverage rates among hospitalized patients with chronic dis-
eases are low in South Korea. Increasing the vaccine coverage
rates would reduce the occurrence of invasive pneumococcal
disease and influenza infection and the risk of serious compli-
cations. Given the high burden of influenza and pneumococ-
cal diseases in those targeted populations, hospital-based
strategies to increase influenza and pneumococcal vaccine
coverage rates are required.

Conflicts of Interest

No conflicts of interest.

Acknowledgement

The authors are grateful to Sung Ran Kim, RN and Min Hee
Cho, RN in the Infection Control Unit at Korea University
Guro Hospital for dedication to this study.

This study was supported by a grant from the Korea Health-
care Technology R&D Project, Ministry of Health and Welfare,
Republic of Korea (Grant No.: A103001). The funder had no
role in the study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

Supplementary material

Supplementary data including one tables can be found with
this article online http://www.icjournal.org/src/sm/ic-47-
41-s001.pdf.

ORCID

Tae Un Yang
Joon Young Song
Hee Jin Cheong
Woo Joo Kim

http:7orcid.org/0000-0001-8229-0977
http:/7orcid.org/0000-0002-0148-7194
hitp://orcid. org/0000-0002-2532-1463
hito./7orcid.org/0000-0002-4546-3880

References

1. Yoo KH, Yoo CG, Kim SK, Jung JY, Lee MG, Uh ST, Shim
TS, Jeon K, Shim JJ, Lee HB, Chung CR, Kang KW, Jung KS.
Economic burden and epidemiology of pneumonia in Ko-
rean adults aged over 50 years. ] Korean Med Sci 2013;28:
888-95.

2. SongJY, ChoiJY, Lee JS, Bae IG, Kim YK, Sohn JW, Jo YM,
Choi WS, Lee ], Park KH, Kim WJ, Cheong H]J. Clinical and
economic burden of invasive pneumococcal disease in
adults: a multicenter hospital-based study. BMC Infect
Dis 2013;13:202.

3. Said MA, Johnson HL, Nonyane BA, Deloria-Knoll M,
O'Brien KL; AGEDD Adult Pneumococcal Burden Study
Team, Andreo E Beovic B, Blanco S, Boersma WG, Boul-
ware DR, Butler JC, Carratala J, Chang FY, Charles PG,



www.icjournal.org

http://dx.doi.org/10.3947/ic.2015.47.1.41 e Infect Chemother 2015;47(1):41-48

47

10.

11.

Diaz AA, Dominguez ], Ehara N, Endeman H, Falcé V, Fal-
guera M, Fukushima K, Garcia-Vidal C, Genne D, Guchev
IA, Gutierrez E Hernes SS, Hoepelman Al, Hohenthal U,
Johansson N, Kolek V, Kozlov RS, Lauderdale TL, Mare-
kovi¢ I, Masia M, Matta MA, Mir6 O, Murdoch DR, Nuerm-
berger E, Paolini R, Perell6 R, Snijders D, Plecko V, Sordé R,
Stralin K, van der Eerden MM, Vila-Corcoles A, Watt JP.
Estimating the burden of pneumococcal pneumonia
among adults: a systematic review and meta-analysis of
diagnostic techniques. PLoS One 2013;8:e60273.

. Statistics Korea. Causes of Death Statistics in 2013. Avail-

able at: http://kostat.go.kr/portal/english/news/1/25/4/
index.board?bmode=read&bSeq=&aSeq=330671&pag-
eNo=1&rowNum=10&navCount=10&currPg=&sTarget=ti-
tle&sTxt=. Accessed 25 February 2015.

. Health Insurance Review & Assessment Service. National

Health Insurance Statistical Yearbook. 2012. Seoul, South
Korea: National Health Insurance Service.

. Kyaw MH, Rose CE Jr, Fry AM, Singleton JA, Moore Z, Zell

ER, Whitney CG; Active Bacterial Core Surveillance Pro-
gram of the Emerging Infections Program Network. The
influence of chronic illnesses on the incidence of invasive
pneumococcal disease in adults. ] Infect Dis 2005;192:377-
86.

. Kumar D, Humar A, Plevneshi A, Siegal D, Franke N,

Green K, McGeer A; Toronto Invasive Bacterial Diseases
Network. Invasive pneumococcal disease in adult hema-
topoietic stem cell transplant recipients: a decade of pro-
spective population-based surveillance. Bone Marrow
Transplant 2008;41:743-7.

. Dower ], Donald M, Begum N, Vlack S, Ozolins 1. Patterns

and determinants of influenza and pneumococcal immu-
nisation among adults with chronic disease living in
Queensland, Australia. Vaccine 2011;29:3031-7.

. Nichol KL. Ten-year durability and success of an orga-

nized program to increase influenza and pneumococcal
vaccination rates among high-risk adults. Am J Med
1998;105:385-92.

Andrews RM, Skull SA, Byrnes GB, Campbell DA, Turner
JL, McIntyre PB, Kelly HA. Influenza and pneumococcal
vaccine coverage among a random sample of hospitalised
persons aged 65 years or more, Victoria. Commun Dis In-
tell Q Rep 2005;29:283-8.

Lim J, Eom CS, Kim KH, Kim S, Cho B. Coverage of influen-
za vaccination among elderly in South Korea: a popula-
tion based cross sectional analysis of the season 2004-
2005. ] Korean Geriatr Soc 2009;13:215-21.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Kim M]J. Disease burden of pneumococcal infection and
serotypes of Streptococcus pneumoniae in Korean adults:
Korea Center for Disease Control and Prevention2008.
Available at: http://cdc.go.kr/CDC/info/CdcKrInfo0201.
jsp?menulds=HOMEO001-MNU1155-MNU1083-MNU1375-
MNU0025&¢cid=1326. Accessed 16 March 2015.

Centers for Disease Control and Prevention (CDC). Be-
havioral risk factor surveillance system. Available at:
http://apps.nccd.cdc.gov/BRESS/. Accessed Date 2013.
Accessed 16 March 2015.

Song JY, Cheong HJ, Heo JY, Noh JY, Seo YB, Kim IS, Choi
WS, Kim WJ. Outpatient-based pneumococcal vaccine
campaign and survey of perceptions about pneumococcal
vaccination in patients and doctors. Yonsei Med J
2013;54:469-75.

Kee SY, Cheong HJ, Chun BC, Kim W]J. Influenza vaccina-
tion coverage rate and factors associated with vaccination
in people with chronic disease. Infect Chemother
2011;43:406-11.

Lim J, Eom CS, Kim S, Ke S, Cho B. Pneumococcal vacci-
nation rate among ederly in South Korea. ] Korean Geriatr
Soc 2010;14:18-24.

Kee SY, Lee JS, Cheong HJ, Chun BC, SongJY, Choi WS, Jo
YM, Seo YB, Kim WJ. Influenza vaccine coverage rates and
perceptions on vaccination in South Korea. J Infect
2007;55:273-81.

Ministry of Health and Welfare. Prevention and Control of
Seasonal Influenza, 2014. Cheongju, Republic of Korea.
Available at: https://nip.cdc.go.kr/irgd/index.html. Ac-
cessed 16 March 2015.

Korea Society of Infectious Diseases. Adult immunization
schedule. Available at: http://www.ksid.or.kr/. Accessed
25 February 2015.

Kee SY, Cheong HJ, Chun BC, Kim WJ. Influenza vaccina-
tion coverage rate and factors associated with vaccination
in people with chronic disease. Infect Chemother
2011;43:406-11.

Arencibia Jiménez M, Navarro Gracia JE Delgado de Los
Reyes JA, Pérez Torregrosa G, Lopez Parra D, Lopez Garcia
P. Missed opportunities in antipneumococcal vaccination.
Can something more be done for prevention? Arch Bron-
coneumol 2014;50:93-8.

Fedson DS, Baldwin JA. Previous hospital care as a risk
factor for pneumonia. Implications for immunization with
pneumococcal vaccine. JAMA 1982;248:1989-95.

Fedson DS, Chiarello LA. Previous hospital care and
pneumococcal bacteremia. Importance for pneumococ-



48

Yang TU, et al. ¢ Influenza and pneumococcal vaccination rates in hospitalized patients

www.icjournal.org

24.

25.

26.

27.

cal immunization. Arch Intern Med 1983;143:885-9.
Nichol KL, Mac Donald R, Hauge M. Factors associated
with influenza and pneumococcal vaccination behavior
among high-risk adults. ] Gen Intern Med 1996;11:673-7.
Korea Centers for Disease Control and Prevention
(KCDC). Elderly pneumococcal vaccination status in
2012, Korea. Cheongju, Korea: KCDC; 2012.
Kwon YH, Kim ES. Planning and implementation of elder-
ly immunization program against invasive pneumococcal
disease in Korea. Public Health Wkly Rep 2013;6:649-53.
McKibben LJ, Stange PV, Sneller VP, Strikas RA, Rodewald
LE; Advisory Committee on Immunization Practices. Use
of standing orders programs to increase adult vaccination

28.

29.

30.

rates. MMWR Recomm Rep 2000;49:15-6.

Thomas CM, Loewen A, Coffin C, Campbell NR. Improv-
ing rates of pneumococcal vaccination on discharge from
a tertiary center medical teaching unit: a prospective in-
tervention. BMC Public Health 2005;5:110.

Williams WW, Lu PJ, O'Halloran A, Bridges CB, Pilishvili T,
Hales CM, Markowitz LE; Centers for Disease Control and
Prevention (CDC). Noninfluenza vaccination coverage
among adults - United States, 2012. MMWR Morb Mortal
WKly Rep 2014;63:95-102.

World Health Organization. Principles and considerations
for adding a vaccine to a national immunization pro-

gramme. Geneva, Switzerland: WHO; 2014.



