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Purpose: Despite the ready availability of pneumococcal vaccine, vaccination
rates are quite low in South Korea. This study was designed to assess perceptions
and awareness about pneumococcal vaccines among subjects at risk and find strat-
egies to increases vaccine coverage rates. Materials and Methods: A cross sec-
tional, community-based survey was conducted to assess perceptions about the
pneumococcal vaccine at a local public health center. In a tertiary hospital, an out-
patient-based pneumococcal vaccine campaign was carried out for the elderly and
individuals with chronic co-morbidities from May to July of 2007. Results: Based
on the survey, only 7.6% were ever informed about pneumococcal vaccination.
The coverage rates of the pneumococcal vaccine before and after the hospital cam-
paign showed an increased annual rate from 3.39% to 5.91%. The most common
reason for vaccination was “doctor’s advice” (53.3%). As for the reasons for not
receiving vaccination, about 75% of high risk patients were not aware of the pneu-
mococcal vaccine, which was the most important barrier to vaccination. Negative
clinician’s attitude was the second most common cause of non-vaccination. Con-
clusion: Annual outpatient-based campaigns early in the influenza season may im-
prove pneumococcal vaccine coverage rates. Doctor’s advice was the most impor-
tant encouraging factor for vaccination.
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INTRODUCTION

Invasive pneumococcal disease is a major cause of morbidity and mortality, partic-
ularly in individuals with chronic co-morbidities and in those older than 65 years
of age. Despite appropriate antibiotic therapy and supportive care, there is a higher
case fatality rate from pneumococcal bacteremia in these high-risk adults (15-
20%) than in healthy individuals aged 16-64 years (5.4%).!

There is evidence supporting the efficacy of pneumococcal polysaccharide vac-
cine (23vPPV) against invasive pneumococcal disease (IPD) in adults; prior vacci-
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nation against pneumococcus is associated with improved
survival and decreased risks of respiratory failure and other
complications.>® The United States Public Health Service
has worked to enhance pneumococcal vaccination rates
through a program called Healthy People 2010, that aims to
immunize 90% of the elderly (65 years and older) and 60%
of younger high risk individuals against pneumococcal dis-
eases.* Despite the ready availability of effective pneumo-
coccal vaccines, vaccination rates around the world have
remained suboptimal. In South Korea, only 46.8% of phy-
sicians recommend pneumococcal vaccination for high-risk
individuals, and only 0.6% of high-risk patients replied that
they were encouraged to get the pneumococcal vaccine ac-
cording to a nation-wide survey (unpublished data).

In this study, we estimated pneumococcal vaccine cover-
age rates, awareness, and perceptions among elderly individ-
uals and individuals with chronic medical conditions. The
same questionnaire survey was performed in both public
health center and tertiary teaching hospital to see if there
were some differences according to clinical setting. Second-
ly, we investigated the effects of a hospital campaign pro-
gram that was intended to raise the pneumococcal vaccina-
tion rate in an outpatient setting at a tertiary teaching hospital.

MATERIALS AND METHODS

In May 2007, a cross sectional, community-based survey
was conducted at a local public health center located in
southwestern Seoul, Korea to assess perceptions and aware-
ness about pneumococcal vaccines; questionnaires were
distributed to subjects older than 50 years. The 16-item,
self-administered questionnaire contained questions about
the demographic characteristics of the respondents and
about motivating and interrupting factors influencing im-
munization and vaccination status.

At the Korea University Guro Hospital (KUGH), an out-
patient-based pneumococcal vaccine campaign was under-
taken targeting high risk outpatients (older than 65 years,
malignancy, diabetes mellitus, chronic liver disease, chron-
ic cardiovascular disease, chronic renal disease, chronic lung
disease or connective tissue disease) from May to July of
2007. During the three month campaign period, the follow-
ing institution-wide measures were applied: as for the pa-
tients, 1) operation of an active information desk for the ini-
tial two weeks, 2) display of color posters and informational
brochures highlighting the key messages and places to re-

ceive immunization and 3) provision of open classes for pa-
tients and their family members; as for the physicians, 1)
circulation of a newsletter describing the indications for and
efficacy of pneumococcal vaccine and 2) conducting pneu-
mococcal vaccine seminars for those who treat high risk
patients. Before and after the campaign, the pneumococcal
vaccine coverage rate among high risk outpatients was as-
sessed and compared by estimating the number of individu-
als who had been vaccinated (pre-campaign period from
May 2006 to April 2007 versus post-campaign period from
May 2007 to April 2008). In each period, previously vacci-
nated subjects were excluded from the denominator. In April
2007 (initial survey before the campaign) and September
2007 (follow-up survey after the campaign), an 11-item
(physician) and the aforementioned 16-item (patient) ques-
tionnaires were randomly distributed. The 16-item patient
questionnaire was identical to that of the community-based
survey, and the 11-item physician questionnaire contained
questions about the physician’s knowledge of pneumococ-
cal vaccine indication, interrupting factors of respondents’
recommendations regarding vaccination, factors that en-
couraged doctors to recommend vaccination, and common-
ly-used information sources.

This study was approved by the ethics committee of
KUGH and was conducted in accordance with the Declara-
tion of Helsinki and Good Clinical Practice.

SPSS software version 10.0 (SPSS Inc., Chicago, IL, USA)
was used to compare the results of pre- and post-campaign
period assessments. Categorical variables were analyzed
using either a chi-square test or a Fisher’s exact test. All tests
for significance were two-tailed; p-values <0.05 were con-
sidered significant.

RESULTS

Among a total of 500 respondents at the public health cen-
ter, 370 subjects (74%) were high-risk patients indicated for
pneumococcal vaccination, based on Advisory Committee
on Immunization Practices (ACIP) recommendations: elder-
ly subjects aged >65 years (266, 53.2%), cardiovascular dis-
ease (248, 49.6%), diabetes (72, 14.4%), connective tissue
disease (39, 7.8%), chronic liver disease (7, 1.4%), chronic
lung disease (3, 0.6%), malignancy (2, 0.4%) and chronic
renal disease (1, 0.2%). However, only 38 (7.6%) of the 500
respondents had ever been informed of the pneumococcal
vaccine, and none had been vaccinated previously. There-
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fore, further statistical analysis could not be undertaken. At
KUGH, the annual coverage rates of pneumococcal vac-
cine increased from 3.39% before the hospital campaign
(422 among 12460 patients) to 5.91% after the hospital
campaign (744 among 12591 patients) (Table 1). Com-
pared to the subjects of the public health center, the propor-
tion of malignancy, diabetes and chronic liver diseases were
higher in those of KUGH, while the proportions of elderly
subjects and cardiovascular diseases were the opposite. Al-
though pneumonia occurs throughout the year in Korea, the
pneumococcal vaccine is usually administered during au-
tumn (September-November). Of note, the rate of pneumo-
coccal vaccination doubled (from 104 doses to 226 doses)
in September immediately after the 2007 campaign, com-
pared to the same period in the previous year (Fig. 1). When
we analyzed the vaccination rate in detail according to age
and underlying diseases, the increments of pneumococcal
vaccine coverage rate were statistically significant in pa-
tients with either chronic lung disease or chronic renal dis-

ease (p<0.01) (Fig. 2). As for patients with connective tissue
disease, the coverage rate was high even before the cam-
paign; after the campaign, the rate increased from 53.8% to
62.3% (p=0.03). In comparison, vaccine coverage rates
among patients with diabetes, cardiovascular disease, ma-
lignancy or chronic liver diseases were still extremely low
after the campaign.

Of the total responses from 451 KUGH outpatients, 21
insincere responses were excluded and, therefore, data from
430 outpatients were analyzed. The mean age of all respon-
dents was 55.7+13.5 years, with the total sample including
201 (46.7%) men and 131 (30.5%) women aged >65 years.
Among the 430 respondents, only 15 (3.5%) had received
the pneumococcal vaccination. The reasons given for re-
ceiving vaccinations among the 15 vaccinees are described
in Table 2. The most common reason for vaccination was
“doctor’s advice” (53.3%), followed by “having chronic dis-
eases” (33.3%), “previous experience of pneumonia” (20%),
“to prevent pneumonia as well as the common cold” (20%)

Table 1. Distribution of High Risk Population and Coverage Rates of Pneumococcal Vaccination in the Pre- and Post-Cam-

paign Periods: a Tertiary Teaching Hospital-Based Survey

No. of persons indicated to receive the Pre-campaign period Post campaign period
pneumococcal vaccine (n=12460) (n=12591)

Distribution, no. (%)*
Elderly (=65 yrs) 3975 (31.9) 3966 (31.5)
Malignancy 4322 (34.7) 4511 (35.8)
Diabetes 3856 (30.9) 4090 (32.5)
Chronic liver disease 2505 (20.1) 2469 (19.6)
Cardiovascular disease 461 (3.7) 501 (4.0)
Chronic renal disease 435 (3.5) 475 (3.8)
Chronic lung disease 408 (3.3) 407 (3.2)
Connective tissue disease 394 (3.2) 297 (2.4)
Others 79 (0.6) 91 (0.7)

No. of vaccine recipients (%) 422 (3.39) 744 (5.91)

*Each individual belongs to more than one chronic medical condition group, so the sum of each column exceeds 100.
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Fig. 1. Monthly number of pneumococcal vaccinations for the high risk population of a tertiary teaching hospital: a comparison between
pre-campaign (May 2006-April 2007) and post-campaign (May 2007-April 2008) periods.
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Fig. 2. Pneumococcal vaccine coverage rates (number of vaccinees) for the high risk population of a tertiary teaching hospital, classified
according to age and chronic medical conditions; connective tissue diseases include systemic lupus erythematosus, rheumatoid arthritis
and other diseases requiring the use of either steroids or immunosuppressants. *p<0.01, 'p=0.03.

Table 2. Reasons for Pneumococcal Vaccination among the High Risk Vaccinees of a Tertiary Teaching Hospital

Why did you get the pneumococcal vaccine?

Vaccinee responses, number (n=15, %)*

Doctors advised me to get vaccinated

Because I have a chronic disease

Because I have suffered from pneumonia before
To prevent pneumonia as well as the common cold
Friends and relatives advised me to get vaccinated
Because pneumonia is a serious illness

I have seen people get sick from pneumonia

8(53.3)
5(33.3)
3(20.0)
3(20.0)
3(20.0)
0 (0)

0 (0)

*Respondents were allowed to choose more than one reason, so the sum of the % exceeds 100.

Table 3. Interrupting Factors of Pneumococcal Vaccination among the High Risk Non-Vaccinees of a Tertiary Teaching Hospital

Non-vaccinee responses, number (%)*

Pre-campaign

Post-campaign

period (228) period (187) DRl e {Es)
I was not informed of the pneumococcal vaccine 182 (79.8) 142 (75.9) 0.34 324 (78.1)
Doctors did not advise that I get the vaccine 13 (5.7) 52 (27.8) <0.01 65 (15.7)
I had never received the pneumococcal vaccine before 20 (8.8) 32(17.1) 0.01 52 (12.5)
I am healthy enough and do not need the vaccination 26 (11.4) 25(13.4) 0.45 51(12.3)
Pneumonia is not a serious disease 4(1.8) 7(3.7) 0.21 11(2.7)
I am unsure of the effectiveness of the vaccination 2(0.9) 6(3.2) 0.14 8(1.9)
I am too busy to get vaccinated 3(1.3) 3(1.6) 0.81 6(1.4)
Vaccination is troublesome 3(1.3) 5@2.7) 0.47 8(1.9)
The pneumococcal vaccine is too expensive 1(0.4) 4(2.1) 0.11 5(1.2)
I am afraid of needle injections 2(0.9) 2 (1.1) 0.84 4 (1.0)

*Respondents were allowed to choose more than one reason, so the sum of each column exceeds 100.

and “recommendations from friends or relatives” (20%). As
for the factors that impeded respondents who might other-
wise have sought pneumococcal vaccination, more than
75% of non-vaccinees replied that “I was not informed of
pneumococcal vaccine by doctors or other people” during
both the pre- and post-campaign periods (Table 3). Com-
pared to the pre-campaign period, more non-vaccinees in
the post-campaign period replied that they did not receive
the pneumococcal vaccine because their doctors did not ad-

472

vise them to get it. “No previous experience of pneumococ-
cal vaccination” (12.5%) and “self perception of good
health” (12.3%) were ranked as the third and fourth most
common causes of non-vaccination, respectively.

As for the survey of doctors, the questionnaire was dis-
tributed to 55 physicians, and the reception rate was 81.8%
(n=45) in the pre-campaign period and 54.5% (n=30) in the
post-campaign period. The results of the KUGH survey for
doctors showed that most doctors were well aware of the
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Table 4. Awareness and Perceptions of Pneumococcal Vaccine among the Physicians of a Tertiary Teaching Hospital in Pre-

and Post-Campaign Periods

Pre-campaign period Post campaign period

(n=45) (n=30) P
Awareness of indications for pneumococcal
vaccination (%)*
Elderly (=65 yrs) 42 (93.3) 27 (90.0) 041
Malignancy 33(73.3) 23 (76.7) 1.00
Diabetes 34 (75.6) 23 (76.7) 1.00
Chronic liver disease 31(68.9) 24 (80.0) 0.78
Cardiovascular disease 37 (82.2) 24 (80.0) 0.76
Chronic renal disease 36 (80.0) 24 (80.0) 0.78
Chronic lung disease 42 (93.3) 30 (100) 0.55
Barrier to recommendation of pneumococcal
vaccination (%)*
Distrust in the vaccine’s efficacy 29 (64.4) 6(20.0) <0.01
Low demand from the patients 20 (44.4) 13 (43.3) 1.00
Non-seriousness of pneumococcal disease 12 (26.7) 7(23.3) 1.00
Troublesome to explain the usefulness of vaccine 12 (26.7) 15 (50.0) 0.01
Vaccine cost 8(17.8) 7(23.3) 0.06
Rareness of pneumococcal disease 5(11.1) 4(13.3) 0.71
Fears about adverse reactions 3(6.7) 2(6.7) 1.00
Where did you obtain your information about
pneumococcal vaccination? (%)*
Symposium/conference 17 (37.8) 10 (33.3) 0.79
Colleagues 16 (35.6) 12 (40.0) 0.31
Medical journal 13 (28.9) 18 (60.0) 0.02
In-hospital informational brochure 8(17.8) 20 (66.7) 0.01
Web site 7 (15.6) 3(10.0) 1.00
Mass media 1(22) 0(0) 1.00
Salesman 0(0) 1(3.3) 0.35

*Respondents were allowed to choose more than one reason, so that the sum of each column exceeds 100.

indications for the pneumococcal vaccine before the cam-
paign began (Table 4). As for barriers to recommending
pneumococcal vaccination, “distrust of vaccine efficacy”
was markedly decreased after the campaign (p<0.01), but
“low needs (demand) from patients” and “troublesome to
explain the usefulness of the pneumococcal vaccine” were
still common responses. Doctors usually obtain information
about vaccines at medical symposia/conferences or from
colleagues. After the pneumococcal vaccine campaign, the
doctors whom we surveyed were more likely to report that
they had obtained information about vaccines from cam-
paign brochures (p<0.01) and medical journals (p=0.02).
The effects of mass media and information by manufactur-
ers were minimal. As for factors that increased the frequen-
cy of prescription of the pneumococcal vaccine, doctors

9% ¢

ranked “proven data on vaccine efficacy”, “guidelines of ex-
bR AN

pert associations”, “advertisement via mass media by gov-
ernment and health departments” and “cheap cost of vac-

cine”, in that order (Fig. 3).

DISCUSSION

Streptococcus pneumoniae (S. pneumoniae) causes invasive
infections including meningitis, pneumonia with parapneu-
monic effusion and bacteremia, especially in individuals
aged >65 years and those with chronic medical conditions.
Despite the ready availability of vaccines and antibiotics,
the World Health Organization reported that S. pneumoniae
is responsible for approximately 1.6 million deaths annual-
ly.> Vaccination is a cost-effective means to prevent IPD,
but vaccine coverage rates remain suboptimal. Although
some European countries have reported higher coverage
rates for the pneumococcal vaccine (around 50%) among
high risk populations, most countries do not even report
these rates, and those that do, typically report lower rates
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Fig. 3. Doctor encouraging factors (%) for the prescription of pneumococcal vaccine at a tertiary teaching hospital (total no.=75); each doctor ranked three

high priorities in sequence.

than their rates of influenza vaccination.®® Likewise, in
South Korea, influenza vaccine coverage in high risk
groups was over 60%.° Conversely, this study showed that
the pneumococcal vaccine coverage was less than 5%
among high risk patients at a tertiary teaching hospital, and
the rate was actually zero among subjects who responded to
a community-based survey.

The ACIP recommends concurrent administration of in-
fluenza and pneumococcal vaccines to inpatients at dis-
charge as a strategy for increasing vaccination coverage
among adults. According to the surveys by the US Centers
for Disease Control and Prevention, approximately 20% of
persons aged >65 years who said they received influenza
vaccines reported never having received a pneumococcal
vaccination, indicating missed opportunities for pneumo-
coccal vaccine administration at the time of influenza vac-
cination.!®!" Previously, many in-hospital campaigns have
focused on the pneumococcal vaccination of high risk inpa-
tients prior to discharge using computerized reminders,
standing order programs, or pre-printed order programs.'>!?
Although such strategies might be effective in improving
pneumococcal vaccine coverage, a more diverse approach
is needed to cover the large population of high risk individ-
uals who are not hospitalized. A greater number of opportu-
nities to vaccinate high risk subjects may be presented in
outpatient clinic settings.'* This is, to our knowledge, the
first study addressing the efficacy of an outpatient-based
pneumococcal vaccine campaign. In this study, we found
that a three-month, brief, outpatient-based campaign early in
the influenza season was quite effective in increasing pneu-
mococcal vaccination. If conducted annually early in the in-

fluenza season, short-term pneumococcal vaccine cam-
paigns may be effective in improving vaccine coverage rates
among high risk adults. Of note, although the current out-
patient-based campaign effectively increased pneumococ-
cal vaccination in patients with either chronic lung disease
or chronic renal disease, its results were unremarkable in
patients with diabetes, chronic liver disease or malignancy,
suggesting that targeted campaigns may be more effective
for some patient populations.

Many barriers to achieving high pneumococcal vaccina-
tion levels have previously been identified, including missed
opportunities, competing demand, pitfalls in the vaccine de-
livery system, fears regarding adverse effects, and lack of
awareness regarding the seriousness of IPD.!*! In the pres-
ent study, we evaluated encouraging factors and barriers of
pneumococcal vaccination in Korea, a country with low
vaccine coverage rates. According to the results of the pres-
ent study, the most important barrier to pneumococcal vac-
cination was that 75% of high risk patients were not even
aware that the vaccine existed. The second most common
barrier to vaccination was a negative attitude on the part of
clinicians. However, advice from doctors was the most im-
portant factor that encouraged subjects to obtain vaccina-
tions, similar to results previously published in numerous
studies, even for other vaccines.!*!"” While clinician distrust
of the efficacy of the pneumococcal vaccine was markedly
improved after the hospital campaign, most were still un-
willing to prescribe pneumococcal vaccines due to the low
levels of awareness of the vaccine among patients and lack
of direct requests from patients. In fact, even when they did
prescribe pneumococcal vaccines, doctors typically did not
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spend much time or effort educating patients about it. Most
of the clinicians surveyed thought that patient education
should be enhanced through diverse strategies: guidelines
from expert associations, advertisements via mass media,
or cheaper vaccine costs.

In conclusion, we found that knowledge of and immuni-
zation rates against pneumococcal disease were low in
South Korea. Annual outpatient-based campaigns early in
the influenza season may be effective in improving pneu-
mococcal vaccine coverage rates. As shown in this study, a
doctor’s advice was the most important factor influencing
whether or not patients indicated for vaccination actually
sought after vaccination; however, government and health
departments should make greater efforts to improve patients’
perception and knowledge regarding pneumococcal diseas-
es and vaccination.
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