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Background Because patients with cancer are considered to be

at high-risk for influenza infection and related complications,

annual vaccination is recommended. The emergence of the novel

H1N1 influenza virus in 2009 complicated the medical care of

patients with cancer. The present study examined H1N1

vaccination practices among patients with cancer during the

pandemic season and investigated factors related to the

vaccination.

Methods A national multicenter cross-sectional survey of

patient–doctor dyads was performed; A total of 97 oncologists

(response rates of invited participants, 87Æ4%) and 495 patients

(response rates of recruited participants, 86Æ5%) were included.

Patients with cancer provided information concerning vaccination

practices and reasons for ⁄ against it. Oncologists answered

questions about their recommendations and knowledge of H1N1

vaccination. Mixed logistic regression was used to identify patient-

level and physician-level predictors of H1N1 vaccination.

Results Only 34Æ1% of the patients had received H1N1

vaccination, and 53Æ5% had not considered the need for

vaccination. The H1N1 vaccine was proactively recommended by

physicians in only a small fraction of patients (8Æ3%). Increasing

age, higher educational status, longer time since the cancer

diagnosis, comorbidities, and greater knowledge of H1N1

vaccination among oncologists were significant predictors of

patients being vaccinated.

Conclusions The present results showed low levels of utilization

and poor interaction between patients and physicians with regard

to the need for vaccination. In addition, the oncologist’s level of

knowledge affected the adoption of preventive services.

Intervention strategies are needed to maximize the rapid adoption

of preventive methods to confront future pandemic threats in the

cancer patient population.
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Introduction

Seasonal influenza infection is a significant source of mor-

bidity and mortality worldwide. It is responsible for a large

number of deaths1,2 and hospitalizations,3 placing a high

economic burden on society4. Patients with cancer, includ-

ing those who are currently not undergoing treatment, are

considered a high-risk group for influenza infection and its

complications.5,6 Compared with the general population,

patients with cancer have an increased risk of complica-

tions7,8 that lead to additional morbidity and mortality and

can delay or interrupt cancer treatment.9,10

The most important and cost-effective management of

influenza viruses includes prevention by vaccination.5,11

Although the response rate was lower in patients with cancer,

especially those with hematologic malignancies12,13 and those

undergoing chemotherapy,14 studies showed that the influ-

enza vaccine is safe and well tolerated in patients with cancer14

and that it can induce a protective immunological response in

70–80% of patients.11,13 The U.S. Centers for Disease Control

and Prevention (CDC) recommends annual vaccination for

high-risk populations, including patients with cancer.15

The situation of these patients became more complex

during the fall and winter seasons of 2009, after the April
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emergence and subsequent spread of the novel H1N1 influ-

enza virus. In response, on June 11, 2009, the World

Health Organization (WHO) declared the first pandemic of

the 21st century.16–18 The trivalent seasonal influenza vac-

cines did not provide protective immunity against the

H1N1 virus, and a new vaccine was rapidly developed.19

This product was approved by the U.S. Food & Drug

Administration (FDA) in September 2009 on the basis of

its safety profile and its effectiveness in inducing protective

immunity. The vaccine subsequently became widely

available at affordable costs.18

The Korean FDA also quickly approved the H1N1 vacci-

nation and made the vaccine available at hospitals and

community health centers nationwide. The Korean Minis-

try of Health and Welfare and Korean CDC recommended

that high-risk population including the elderly, children,

and people with chronic diseases including cancer to be

vaccinated. The recommendation was publicized widely via

radio and television and on wall posters in hospitals.

However, lack of knowledge and misconceptions among

both patients and physicians about the benefits of vaccina-

tion, including concerns about safety and side-effect pro-

files, can hinder the timely administration of the vaccine.9

Therefore, the availability of an effective vaccine might not

ensure optimal vaccination practices,20 especially during a

new pandemic21. Decision making related to vaccination is

a complex process, affected not only by scientific data but

also by social and clinical contexts.21

To our knowledge, no studies have investigated vaccina-

tion practices among cancer patients during a new pan-

demic, especially as patient practices correlated with the

practice and knowledge of their oncologists. The present

study used patient–oncologist dyads to examine nationwide

H1N1 vaccination practices among patients with cancer

during the 2009 season. We investigated the experiences of

patients and the knowledge and practice of their oncolo-

gists and primary care physicians (PCPs) with regard to

H1N1 vaccination during that season, and we analyzed the

associations between various factors and vaccination.

Methods

Study population
A nationwide survey was conducted from July 2010 to Octo-

ber 2010 as part of a government program designed to

develop comprehensive supportive care in Korea. The pro-

gram was developed and funded by the Korean Ministry of

Health and Welfare and the Korean National Cancer Center

(NCC). The NCC and nine regional cancer centers partici-

pated in the study, which are all of the government-desig-

nated cancer hospitals in 2010, and distributed nationwide.

Around 10 board-certified oncologists at each center

were purposefully selected, and each oncologist was asked

to recruit five consecutive patients over 18 years of age,

who were diagnosed with cancer, and who had completed

primary treatment. Out of 111 oncologists invited, 97 par-

ticipated in the study (87Æ4%). Among 572 patients invited,

495 participated in the study (86Æ5%). Most oncologists

recruited five patients (77Æ3%), but there was some varia-

tion (range, 1–11 patients per oncologist). Four oncologists

did not answer the key question regarding H1N1 vaccina-

tion practice and they were excluded from all subsequent

analyses together with their 13 patients. The study was

approved by the institutional review board of the National

Cancer Center, Korea.

Data collection
Eligible patients were provided with a brief overview of the

study by the participating oncologists, after which they

were asked about their willingness to participate. Once a

patient was enrolled, a trained research coordinator

explained the details of the study and obtained informed

consent. The survey was self-administered, and most

patients completed the questionnaire without help. The

oncologists completed a parallel questionnaire for each of

their patients.

Patients were asked whether they had received an H1N1

vaccination during the last fall–winter season and the rea-

son for receiving or not receiving it. Emphasis was placed

on how patients interacted with the oncologists or their

PCPs in their decision making.

Physicians were asked whether they recommended H1N1

vaccination to their patients, with the following options as

responses: (i) proactively recommended to the patients, (ii)

recommended in favor when patients asked my opinion,

(iii) recommended against it when patients asked my opin-

ion, and (iv) recommended that patients should consult

their PCP. To assess their knowledge on H1N1 vaccination

for patients with cancer, they were also asked four yes ⁄ no

questions developed for this study on the basis of common

misunderstandings about H1N1 from the literature and fre-

quently asked questions6,15: (i) patients with cancer need to

get vaccination for H1N1 regardless of age (correct answer:

yes), (ii) patients with cancer should not receive H1N1 vac-

cination because it is associated with complications (no),

(iii) vaccination is not effective for patients with cancer as

their immunity is decreased (no), and (iv) vaccination

against the flu is not necessary in patients receiving H1N1

vaccination (no). No response was regarded as incorrect,

and because of the high correct answer rate, the knowledge

level was dichotomized into ‘correct answers to all ques-

tion’ and others. The Cronbach’s alpha coefficient for the

knowledge scale was 0Æ94.

The patient survey also included the Korean version of

instrumental activities of daily living (K-IADL) to measure

physical impairment and the visual analog scale of EQ 5D
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(EQ-VAS) to measure self-rated health status. Questions

related to socio-demographic characteristics and comorbid-

ities were also included. Information about cancer type,

date of diagnosis, and the U.S. National Cancer Institute’s

Surveillance, Epidemiology and End Results (SEER) stage

were retrieved from the hospital information system of

each participating center. The survey involving physicians

included questions related to the practice of each doctor,

such as clinical specialty and years of experience, and

whether they usually provide care for non-cancer chronic

medical conditions to the patients in need.

Statistical analysis
Descriptive statistics, including percentages, means, stan-

dard deviations (SD), 95% confidence intervals (CI), and

adjusted odds ratios (aOR) were used to analyze the char-

acteristics of the patient–oncologist dyads, such as the prac-

tices regarding receipt of vaccination and reasons for or

against it among patients with cancer, and the application

and knowledge of H1N1 vaccination among oncologists.

To identify predictors for the receipt of H1N1 vaccination,

we used mixed logistic regression models with patients

nested within their doctors (xtmelogit command in STA-

TA). Potential determinants of the use of vaccination were

selected for this analysis on the basis of a review of the lit-

erature. For patients, these included demographic charac-

teristics (age, sex, educational level, employment, and

income status) and physical health status (physical impair-

ment as measured by K-IADL, cancer type and stage, com-

orbidities, time since cancer diagnosis, and self-rated health

status).22,23 For oncologists, potential determinants

included characteristics such as specialty, years of experi-

ence, knowledge of H1N1 vaccination, and self-reported

practice policies concerning non-cancer care and H1N1

vaccination. Statistical analyses were performed using SAS

version 9.13 (SAS Institute, Cary, NC, USA) and STATA

11.0 (STATA Corp, Houston, TX, USA). Statistical signifi-

cance was defined as P < 0Æ05 on two-tailed analyses.

Results

Participant characteristics
The mean age of the patients included in the study was

58Æ1 (SD 12Æ4) years, and there were slightly more women

than men (54Æ1% versus 45Æ9%, respectively) (Table 1).

Stomach, colorectal, and breast cancers were the three most

common primary cancers. Most patients had in situ local

(45Æ9%) or regional (37Æ8%) cancer and had received surgi-

cal treatment (78Æ6%). On average, patients were surveyed

33Æ4 (SD 36Æ1) months after diagnosis. The majority of par-

ticipating physicians were men (79Æ4%), and 48Æ5% of them

had more than 10 years of experience as oncologists

(Table 2). The proportions of surgical, medical, and radio-

logical oncologists were 62Æ9, 32Æ0, and 5Æ2%, respectively.

Thirty percent answered that they usually provide treat-

ment for their patients’ non-cancer chronic medical condi-

tions as needed.

Practice of vaccination receipt and reason
for ⁄ against it among patients with cancer
Thirty-four percent of the patients stated that they received

the H1N1 vaccine during the 2009 season (Table 3). Forty-

two percent of those patients answered that it was their

own decision to undergo vaccination and that they had not

discussed this issue with their physician. A small number

of patients received the vaccine based on the recommenda-

tion of their oncologist, made either proactively (11Æ8%) or

when asked for their opinion (7Æ7%). Another group of

patients reported that vaccination was recommended by

their PCP either proactively (12Æ4%) or when asked for

their opinion (8Æ3%). Several patients reported receiving

the vaccine through an employment health program from

their workplace or through a public health program from a

regional health promotion center.

Approximately, two-thirds (65Æ7%) of the patients

reported that they had not received the H1N1 vaccine, and

half of them (53Æ5%) reported never considering the need

for vaccination. A total of 24Æ3% of these patients stated

that they were neither interested in the vaccine nor had

they discussed it with any of their oncologists or PCPs.

Some patients refused to be vaccinated even though it was

recommended by their oncologists (4Æ6%) or PCPs (3Æ1%),

because they considered it unnecessary or even harmful.

Other patients asked their oncologists (9Æ2%) or PCPs

(2Æ8%) for their opinion on vaccination against H1N1, but

were recommended against it.

Practice and knowledge of H1N1 vaccination
among oncologists
Two-thirds (67Æ7%) of the oncologists included in the

study answered that they recommended H1N1 vaccination

when patients asked their opinion, and 22Æ6% reported that

they proactively recommended it to most of their patients

(Table 4). A few oncologists (8Æ6%) reported that they

advised their patients to consult their PCP about such

issues, and one oncologist recommended against it when

asked for his opinion.

Regarding knowledge about H1N1 vaccination, most

oncologists correctly answered that the vaccine does not

lead to a higher rate of complications in patients with can-

cer (90Æ3%), that it is effective in patients with cancer

(91Æ4%), and that the H1N1 vaccine needed to be adminis-

tered in addition to the seasonal flu vaccine during the

2009 fall–winter period (89Æ2%). However, only 68Æ8% of

the oncologists correctly answered that patients with cancer

need to be vaccinated against H1N1 regardless of age.

2009 H1N1 vaccination in cancer patients
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Factors associated with receiving H1N1
vaccination in patients with cancer
In a multilevel multivariate logistic regression analysis,

increasing age (aOR = 1Æ05; 95% CI = 1Æ03–1Æ08), higher

educational level (aOR = 1Æ72; 95% CI = 1Æ02–2Æ93), longer

time since cancer was diagnosed (aOR = 3Æ79; 95%

CI = 1Æ95–7Æ38 for 5-year survivors; P-trend <0Æ01), and

having comorbidities (aOR = 1Æ59; 95% CI = 1Æ02–2Æ50)

were significantly associated with H1N1 vaccination

(Table 5).

Among physician-level variables, higher knowledge of

H1N1 vaccination among oncologists was the only signifi-

cant factor associated with patients receiving H1N1 vacci-

nation (aOR = 1Æ74; 95% CI = 1Æ05–2Æ89). Patients

followed by surgical oncologists were less likely to receive

H1N1 vaccination than those followed by medical

oncologists with marginal significance (aOR = 0Æ54; 95%

CI = 0Æ29–1Æ01). There was no significant association

between patients receiving the vaccine and physician’s years

of clinical experience, self-reported practice patterns of the

provision of non-cancer care, or recommendation of H1N1

vaccination.

Discussion

To the best of our knowledge, this is the first study investi-

gating the pattern of H1N1 vaccination practice among

patients with cancer during the 2009 pandemic period

using patient–oncologist dyads in a nationwide setting. The

matching design of this study and the use of appropriate

statistical methods (i.e., mixed-effect model) enabled the

estimation of the effect of physician factors on patient

vaccination.

Since the first confirmed case was reported in May 2009

in Korea, 740 835 patients were diagnosed with pandemic

H1N1 before January 31, 2010, and 225 of these patients

died.24 Patients with cancer comprised almost 25% of the

total death cases,25 implying a disproportionate risk of

death in this population. Despite the increased risk of com-

plications and death and the immediate availability of the

vaccine,26 our nationwide study showed that as many as

two-thirds of patients with cancer were not vaccinated

against H1N1.

The results of our study show that 42% of patients

obtained a vaccination without any discussions with their

physicians. Moreover, more than three-fourths of unvacci-

nated patients did not discuss vaccination issues with their

physicians, either because they had never considered the

Table 1. Characteristics of participating patients (n = 495)

Characteristics n (%)

Age (Mean ± SD, years) 58Æ1 ± 12Æ4
Gender

Female 268 (54Æ1)

Male 227 (45Æ9)

Marital status

Unmarried 98 (19Æ8)

Married 397 (80Æ2)

Education

Less than high school 231 (46Æ9)

High school and above 262 (53Æ1)

Having a job

No 295 (60Æ1)

Yes 196 (39Æ9)

Household income

<200 million KRW 330 (67Æ1)

‡200 million KRW 162 (32Æ9)

Cancer type

Stomach 66 (13Æ3)

Lung 46 (9Æ3)

Liver 41 (8Æ3)

Colon ⁄ Rectal 78 (15Æ8)

Breast 72 (14Æ5)

Cervical 42 (8Æ5)

Others 150 (30Æ3)

SEER stage

In situ and local 227 (45Æ9)

Regional 187 (37Æ8)

Distant 68 (13Æ7)

Unknown 13 (2Æ6)

Time since diagnosis (Mean ± SD, months) 33Æ4 ± 36Æ1
Comorbidities (any)

No 277 (56Æ0)

Yes 218 (44Æ0)

Impairment in activities of daily living* (any)

No 326 (65Æ9)

Yes 169 (34Æ1)

Self-rated health status (EQ-VAS)

>70 235 (47Æ5)

£70 260 (52Æ5)

KRW, Korean Won.

*Measured by instrumental activity of daily living-Korean version

(K-IADL).

Table 2. Characteristics of participating oncologists (n = 97)

Characteristics n (%)

Year after board certification (Mean ± SD, years)

<10 years 50 (51Æ5)

‡10 years 47 (48Æ5)

Specialty

Surgical oncologist 61 (62Æ9)

Medical oncologist 31 (32Æ0)

Radiological oncologist 5 (5Æ2)

Providing care for non-cancer chronic medical condition (n = 93)

Yes 28 (30Æ1)

No 65 (69Æ9)

Shin et al.

4 ª 2012 Blackwell Publishing Ltd



need for vaccination or they did not want it. This may be

due to low-risk perception, which has been reported as the

main reason for non-vaccination among the general popu-

lation.27 It could also mean that oncologists were not pro-

active with respect to preventive care in a significant

portion of the patients with cancer. Patients who decided

not to get vaccinated against the recommendation of their

physicians may have done so because they misunderstood

the risks, at least in some cases.21

In this study, some patients were recommended not to

be vaccinated against H1N1 by their physician. These situa-

tions are reported not only in this study, but also in a

Canadian study that achieved similar results. In that study,

despite physician’s recommendation, patients with hemato-

logic malignancy refused H1N1 vaccination because they

were not convinced of safety and effectiveness.28 There

might be certain reason for recommending against vaccina-

tion, or some physicians might have inappropriate recom-

mendation in some cases.

Interestingly, there were gaps between the oncologists’

self-reported practice and vaccination rate and reasons for

or against vaccination among patients with cancer.

Although 22Æ6% of the oncologists reported that they pro-

actively recommended the vaccine to their patients, only 20

patients (4Æ0%) stated that they received it based on the

recommendation of their oncologists. Although two-thirds

of the oncologists reported that they recommended it when

the patients asked for the opinion, only 13 patients (2Æ6%)

reported that this was the case. Although these questions

were not directly matched in pairs, a significant discrep-

ancy was noted implying that some oncologists overesti-

mated their attitude toward their actual involvement in

H1N1 vaccination.

Certain patient characteristics were associated with

H1N1 vaccination. Older patients showed a higher vaccina-

tion rate, consistent with the results of a previous study

conducted among US cancer survivors23 and high-risk

groups overall.15 The lack of awareness of the specific

guidelines for the high-risk groups among some physicians

might also explain low vaccination rate in younger cancer

survivors.28 An association between vaccination and higher

levels of education was also expected from previous stud-

ies.23 Higher vaccination rates in patients who have other

chronic conditions are also consistent with a previous

study22 and this could be due to the interactions with other

types of physicians, including the PCPs.22,29,30 Female sex,

income status, and self-rated health status, which were

shown to be associated in previous seasonal flu studies,23

were not significant factors in this study.

Contrary to the results of a previous study showing no

significant differences in seasonal flu vaccination rates

between current and previous patients with cancer,23 our

results showed that vaccination rates increased with longer

periods from the time of cancer diagnosis. Patients who are

Table 3. Cancer patients’ report about vaccination practices and reasons for or against it (n = 495)

Questions n %

Received vaccination for H1N1 during last fall–winter period

Yes 169 34Æ1
No 325 65Æ7
No response 3 0Æ2

Reasons for receiving H1N1 vaccination (n = 169)

Oncologist proactively recommended the vaccination 20 11Æ8
Oncologist recommended the vaccination when asked for the opinion 13 7Æ7
PCP proactively recommended the vaccination 21 12Æ4
PCP recommended the vaccination when asked for the opinion 14 8Æ3
I myself wanted the vaccination and have not discussed with the physician 71 42Æ0
Others 30 17Æ8

Reasons for not receiving H1N1 vaccination (n = 325)

Oncologist recommended the vaccination, but refused thinking it might be unnecessary or even harmful 15 4Æ6
Asked oncologist for his ⁄ her opinion, but got recommendation against it 30 9Æ2
PCP recommended the vaccination, but refused it thinking it might be unnecessary or even harmful 10 3Æ1
Asked PCP for his ⁄ her opinion, but got recommendation against it 9 2Æ8
Did not wanted vaccination and have not discussed with any physician 79 24Æ3
Have not thought about the needs for vaccination 174 53Æ5
Others 3 0Æ9
No response 5 1Æ5

PCP, primary care physician.

2009 H1N1 vaccination in cancer patients
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diagnosed within a year are more likely to be under active

treatment and are, therefore, considered to be at the high-

est risk of immunosuppression.15 Previous studies showed

that patients currently receiving treatment have only a mar-

ginal impairment in their ability to respond to vaccina-

tion,11 and most physicians agree that influenza vaccination

is safe even in patients undergoing chemotherapy.31 The

level of vaccination, however, was the lowest in this popu-

lation. One potential reason for these results could be that

the oncologists may have feared potential interactions with

active cancer treatment, and therefore, did not recommend

vaccination in these patients. A lot of patients with cancer

participate in clinical trials for cancer treatment. In the

United States alone, more than 25 000 patients with cancer

participate in clinical trials supported by National Cancer

Institution each year.32 Clinical trial protocols are likely to

preclude interventions not specifically allowed by the pro-

tocol, including vaccinations. Thus, oncologists would hesi-

tate to recommend vaccination for the patients while the

population would need it more because of the immuno-

compromised state.

Although correct knowledge regarding H1N1 vaccination

can be expected from the current guidelines on seasonal flu

vaccination, almost half of the oncologists answered some

of the questions incorrectly. Some of them did not know

exactly that patients with cancer of all ages need to receive

flu vaccination. One study suggested that awareness of flu

vaccine recommendations among specific groups of adults

was low, and provider-based vaccination counseling may

help.33 However, the present results suggest that providers

themselves may not be aware of the recommendation.

The current results showed that exact knowledge about

H1N1 vaccination had a significantly positive effect on the

rates of vaccination among patients with cancer. Several

studies support the positive effect of recommendation by

healthcare providers on vaccination practices.34,35 To

improve the rate of vaccination among patients, emphasis

should be placed not only on patient education but also

on physician education.36 The rapid dissemination of

information through online education for oncologists

could be an effective approach in the event of a new

pandemic disease.

A communication gap between oncologists and PCPs

could be another reason of low vaccination rate. A study

reported there are significant differences between PCPs and

oncologists in knowledge, attitudes, and practices for can-

cer survivorship care.37 Oncologists might consider that

preventive health service like vaccination is PCP’s role, thus

Table 4. Oncologists’ report about practice and knowledge of H1N1 vaccination (n = 93)

Questions n %

Practice of H1N1 vaccination

Did you recommend vaccination for the H1N1 to your patients?

Proactively recommended to most of their patients 21 22Æ6
Recommended in favor when patients asked for their opinion 63 67Æ7
Recommended against it when patients asked for their opinion 1 1Æ1
Recommended that patients should consult their primary care physician 8 8Æ6

Knowledge of H1N1 vaccination

Patients with cancer need to receive vaccination for H1N1 regardless of age

Yes* 64 68Æ8
No 27 29Æ0
No response 2 2Æ2

Patients with cancer should not receive H1N1 vaccination because it is associated with complications

Yes 4 4Æ3
No* 84 90Æ3
No response 5 5Æ4

Vaccination is not effective in patients with cancer because their immunity is decreased

Yes 3 3Æ2
No* 85 91Æ4
No response 5 5Æ4

Vaccination against H1N1 is not necessary in patients receiving the seasonal flu vaccination

Yes 6 6Æ4
No* 83 89Æ2
No response 4 4Æ3
Correct answer to all above four questions 55 59Æ1

*Intended correct answer.

Shin et al.
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they might not recommend the vaccination proactively to

the patients with cancer.

Our study has several limitations. First, the utilization of

the H1N1vaccine in our survey was self-reported and it

may, therefore, differ from the actual utilization pattern.

However, previous studies have reported the high validity

of self-reported influenza vaccination status.38–40 Second,

the interaction between patients with cancer and their

PCPs could not be explored in detail. The role of the PCP

in the provision of preventive health services, including

influenza vaccination, is very important.22,29,30 In the pres-

ent study, some but not many patients consulted their PCP

about H1N1 vaccination. Involvement of the PCP in the

provision of preventive health services should be consid-

ered in future studies and in the development of a public

health strategy. Third, selection bias may have been present

in the study sample. The participants were recruited only

at the outpatients clinic in large cancer centers in Korea

even though they did live in different regions. The oncolo-

gists were also purposely invited to this study, not

randomly selected.

Despite these limitations, the present study makes a

unique contribution to the literature in that it explores the

utilization of preventive methods among patients with can-

cer and the factors affecting the advent of a new pandemic

disease at a time when there were not established guidelines

or firm scientific data. Most importantly, our study showed

that the level of vaccination was far from ideal, that inter-

action between the patient and physician was inadequate,

and that the oncologists’ knowledge and practice can affect

the process. Our findings support the need for rapid dis-

semination of appropriate knowledge to the oncologists

and the need to improve communication regarding non-

cancer problems. We believe that the findings of this study

of H1N1 vaccination practices during the 2009 H1N1 pan-

demic season provides valuable information for the future

design of intervention strategies to maximize the rapid

adoption of preventive methods, so as to better confront

future pandemic threats in the population of patients with

cancer.
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0Æ67 (0Æ39–1Æ15)

Current smoker (versus

non- ⁄ past-smoker)

0Æ83 (0Æ36–1Æ90)

Cancer type

Stomach cancer Reference

Lung cancer 0Æ72 (0Æ27–1Æ92)

Liver cancer 1Æ04 (0Æ39–2Æ80)

Colorectal cancer 0Æ95 (0Æ43–2Æ10)

Breast cancer 0Æ69 (0Æ26–1Æ88)

Cervical cancer 0Æ37 (0Æ13–1Æ11)

Hematological cancer 1Æ03 (0Æ30–3Æ50)

Other cancer 0Æ48 (0Æ21–1Æ10)

SEER Stage

In situ and local Reference

Regional 1Æ15 (0Æ70–1Æ89)

Distant 1Æ24 (0Æ57–2Æ71)

Time since diagnosis

(months)

<12 Reference

12–36 2Æ03 (1Æ17–3Æ56)

36–60 1Æ71 (0Æ84–3Æ47)

‡60 3Æ79 (1Æ95–7Æ38)

Comorbidity, any

(versus none)

1Æ59 (1Æ02–2Æ50)

Impairment in activities

of daily living (any)

0Æ91 (0Æ53–1Æ59)

Good self-rated health

(versus poor)

1Æ32 (0Æ84–2Æ08)

Physician-level variables

Specialty

Medical oncologist Reference

Surgical oncologist 0Æ54 (0Æ29–1Æ01)

Radiological oncologist 1Æ45 (0Æ48–4Æ35)

Years after board certification

‡10 years (versus <10 years)

1Æ18 (0Æ71–1Æ96)

Self-report of providing care

for non-cancer chronic

medical condition

1Æ39 (0Æ83–2Æ33)

Self-report of proactive

recommendation of H1N1

vaccination

1Æ10 (0Æ79–1Æ42)

Knowledge score regarding H1N1

vaccination (range: 0–4)

1Æ74 (1Æ05–2Æ89)

KRW, Korean Won; aOR, adjusted odds ratio.

Measured by instrumental activity of daily living-Korean version

(K-IADL).
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data collection (in alphabetical order): National Cancer

Center (Goyang), Busan Regional Cancer Center, Chungbuk

Regional Cancer Center, Daegu-Gyeongbuk Regional

Cancer Center, Daejeon Regional Cancer Center, Gangwon

Regional Cancer Center, Gyeongnam Regional Cancer Cen-

ter, Jeju Regional Cancer Center, Jeonbuk Regional Cancer

Center, and Jeonnam Regional Cancer Center. The authors

also thank Jeanie F. Woodruff in MD Anderson Cancer

Center in the USA for providing English-language editing.
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