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Influenza vaccination is important for cancer survivors, a population with impaired
immunity. This study was designed to assess influenza vaccination patterns among Korean
cancer survivors. In this cross-sectional analysis, data were obtained from standardized
questionnaires from 943 cancer survivors and 41,233 non-cancer survivors who
participated in the Fourth and Fifth Korea National Health and Nutrition Examination
Surveys (2007-2011). We identified the adjusted influenza vaccination rates and assessed
factors associated with influenza vaccination using multivariate logistic regression. Cancer
survivors tended to have a higher adjusted influenza vaccination rate than the general
population. The rates for influenza vaccination in specific cancer types such as stomach,
hepatic, colon, and lung cancers were significantly higher than non-cancer survivors.
Among all cancer survivors, those with chronic diseases, elderly subjects, and rural dwellers
were more likely to receive influenza vaccination; those with cervical cancer were less likely
to receive influenza vaccination. Cancer survivors were more likely to receive influenza
vaccinations than non-cancer survivors, but this was not true for particular groups,
especially younger cancer survivors. Cancer survivors represent a sharply growing
population; therefore, immunization against influenza among cancer survivors should be
concerned as their significant preventative healthcare services.
Keywords: Influenza Vaccines; Cancer Survivors; Korean

INTRODUCTION
Five-year relative cancer survival rates have been improving
worldwide (1, 2). In Korea, the prevalence of cancer was 1,925.9
per 100,000 people in 2010; in other words, approximately 1 in
52 persons is a cancer patient (3). As the number of cancer survivors has increased, most cancer survivors require routine
preventive healthcare services to maintain health and, furthermore, to improve their quality of life (4).
Influenza is an important cause of acute respiratory diseases
(5). Cancer survivors are considered a high-risk group for influenza and post-influenza complications (6, 7). The higher risk
for influenza in cancer survivors can be due to specific conditions such as neutropenia according to chemotherapy, impaired immunity associated with disease or treatement of disease, concomitant use of corticosteroids (8). Additionally, the
rates of morbidity and mortality are high among cancer survivors compared to those among the general population (9-11).
Current Centers for Disease Control and Prevention guidelines

recommend annual influenza vaccinations for all immunocompromised individuals including cancer patients (12). However, despite recommendations for influenza vaccination, cancer survivors were less likely than controls to be vaccinated
against influenza in some previous studies (13, 14). In particular, non-elderly adults with cancer had lower rates of influenza
vaccination than their elderly counterparts in previous surveillance studies (15). It is important to clarify the rate of influenza
vaccination among cancer survivors and identify the sociodemographic circumstances and behavioral factors that affect influenza vaccination rates, because these findings will help
identify subgroups to be targeted by preventative interventions
of cancer survivors (16).
Although some studies have examined influenza vaccination
rates among Korean cancer survivors, population-level data
were rarely used. Previous study of influenza vaccination in Korean cancer survivors examined levels of utilization H1N1 vaccination practices and factors related to the vaccination. The present results indicated low levels of utilization and significant pre-
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dictors of vaccination such as age, educational level, time since
cancer diagnosis, and comorbidities (17). This study compared
influenza vaccination rates between Korean cancer survivors
and non-cancer survivors using data from the Fourth and Fifth
Korean National Health and Nutrition Examination Survey
(2007-2009, KNHANES IV and 2010-2011, KNHANES V) and investigated the factors associated with vaccination uptake.

MATERIALS AND METHODS
Study population
We used the data of the KNHANES IV (2007-2009) and KNHA
NES V (2010-2011); these are nationwide surveys that represent
the general Korean population and include comprehensive information on health status, health behavior, and sociodemographics. A stratified multistage probability sampling design
was used. Face-to-face interviews were conducted at participants’ homes by trained interviewers to gather health information. Each participant gave informed consent prior to inclusion
in the studies.
The initial sample for the present study comprised 42,176
candidates who completed both the health interview and health
examination surveys. Of these, 943 cancer survivors were selected as the study population, and 41,233 non-cancer survivors
were selected as the controls. Cancer survivors in this study
were defined as patients from the time of diagnosis through the
remaining years of life according to the definition of National
Coalition for Cancer Survivorship (NCCS).
Associated factors and definition of influenza vaccination
From the surveys, we collected information about various factors
potentially associated with the influenza vaccination. The risk
factors were divided into three groups: sociodemographic, behavioral, and clinical factors. The sociodemographic factors were
current age ( < 65 yr or ≥ 65 yr), sex, education level (less than
high school education, or high school education or more), marital status, household monthly income ( < 3,000,000 KRW [USD
2,682], or ≥ 3,000,000 KRW), area of residence (urban or rural),
and health insurance types (medical assistance or none, government health insurance without private health insurance, government health insurance with private health insurance).
The behavioral risk factors included smoking status (nonsmoker or past smoker, current smoker), alcohol consumption
(nondrinker or non-risky drinker, risky drinker), physical activity (inactive, inadequately active, active), and self-perceived
health status. Risky drinking was defined as alcohol consumption exceeding 3 standard drinks per day (18). Physical activity
was classified as follows: inactive group (no physical activity),
active group (moderate physical activity for at least 30 min per
day on 5 days per week or vigorous physical activity for at least
20 min per day 3 days per week) and inadequately active group
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(exercised regularly but at levels that were less than sufficient)
(19). Self-perceived health status was classified into two levels
according to responses to the question “How do you assess
your own health status?” One level included the responses:
“very good,” “good”, and “fair” and the other level included the
responses “poor”, and “very poor”.
The clinical factors included, comorbidities, all cancer types
(gastric, hepatic, colon cancer, breast, cervical, lung, thyroid and
other cancers), and time since cancer diagnosis ( ≤ 5 yr, 5-10 yr,
and > 10 yr). The comorbidities were hypertension, diabetes,
chronic renal disease, coronary artery disease, and lung diseases
such as asthma, tuberculosis, and chronic obstructive pulmonary disease. Vaccination against influenza was assessed using a
self-reported answer to the following question: “Did you receive
seasonal influenza (flu) vaccination during the last year?” Cancer survivors were identified using to the following question :
“Have you had any cancers until now?”
Statistical analysis
We used a weighted population sample to reflect the sampling
method and response rate. We calculated the estimated proportions and standard errors for baseline characteristics related to
influenza vaccination. The statistical significance of differences
between groups according to cancer status was assessed using
logistic regression. We calculated the adjusted rate of influenza
vaccination in non-cancer survivors versus cancer survivors, in
younger individuals ( < 65 yr old), and in elderly individuals
( ≥ 65 yr old). We also examined the adjusted rate of influenza
vaccination in cancer survivors according to cancer types comparing to non-cancer survivors. In addition, we calculated adjusted odds ratios (aORs) using multivariate logistic regression
for all cancer controls, in the younger population ( < 65 yr old),
and in the elderly population ( ≥ 65 yr old). We spilt into < 65 yr
and ≥ 65 yr of age variables, because the elderly cancer patients
aged 65 yr or more are very high risk groups for influenza and
related deaths among well-defined risk groups (20, 21). The level of significance was set at P < 0.05. All estimates in the analysis
were properly weighted to represent the general Korean population using a complex, multistage, probability sampling design.
All statistical analyses were performed using STATA 10.0 (StataCorp., College Station, TX, USA). Because the survey data that
we analyzed are publicly available, this study did not require the
ethical approval of our Institutional Review Board.

RESULTS
General patient characteristics
Table 1 shows the baseline characteristics of the study population by cancer status. There were significant differences between the non-cancer controls and cancer survivors for all
characteristics except physical activity and health insurance
http://dx.doi.org/10.3346/jkms.2014.29.8.1061
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Table 1. Characteristics of non-cancer controls (n=41,233) versus cancer survivors (n=943)
Variables
Age (yr)
< 65
≥ 65
Sex
Male
Female
Education
≥ High school
< High school
Marriage
Married
Not married
Monthly household income (thousand KRW)
≥ 3,000
< 3,000
Area of residence
Urban
Rural
Smoking
Non or past smoker
Current smoker
Alcohol
None
Risky drinking*
Physical activity†
Inactive
Inadequately active
Active
Health insurance (HI) type
Medical assistance or none
Government HI without private HI
Government HI with private HI
Self-perceived health status
Very good/good/fair
Poor/very poor
Chronic disease‡
No
Yes
Cancer type
Gastric
Hepatic
Colon
Breast
Uterine Cervical
Lung
Thyroid
Others
Time since cancer diagnosis (yr)
<5
5-10
≥ 10
Influenza vaccination
No
Yes

Estimated proportion % (SE)

P value

Total population

Non-cancer controls

Cancer survivors

89.15 (0.26)
10.85 (0.26)

89.64 (0.25)
10.36 (0.25)

64.04 (1.88)
35.96 (1.88)

0.00

50.19 (0.25)
49.81 (0.25)

50.47 (0.26)
49.53 (0.26)

35.40 (1.97)
64.60 (1.97)

0.00

55.34 (0.43)
44.66 (0.43)

55.52 (0.43)
44.48 (0.43)

45.93 (2.00)
54.07 (2.00)

0.00

62.17 (0.34)
37.83 (0.34)

61.54 (0.34)
38.46 (0.34)

95.03 (1.07)
4.97 (1.07)

0.00

41.46 (0.73)
58.54 (0.73)

41.62 (0.73)
58.38 (0.73)

33.11 (2.13)
66.89 (2.13)

0.00

81.16 (1.29)
18.84 (1.29)

81.23 (1.29)
18.77 (1.29)

77.69 (1.96)
22.31 (1.96)

0.03

77.69 (0.37)
22.31 (0.37)

77.38 (0.38)
22.62 (0.38)

82.66 (1.23)
7.34 (1.23)

0.00

67.85 (0.46)
32.15 (0.46)

67.41 (0.47)
32.59 (0.47)

89.67 (1.55)
10.33 (1.55)

0.00

74.24 (0.36)
17.54 (0.28)
8.22 (0.20)

74.19 (0.36)
17.61 (0.28)
8.21 (0.20)

76.78 (1.62)
14.43 (1.38)
8.79 (1.10)

0.04
0.81

3.59 (0.21)
24.29 (0.41)
72.12 (0.45)

3.54 (0.21)
23.95 (0.41)
72.51 (0.46)

2.78 (0.94)
42.01 (2.05)
52.21 (2.10)

0.69
0.00

83.74 (0.29)
16.26 (0.29)

84.27 (0.29)
15.73 (0.29)

56.96 (1.93)
43.04 (1.93)

0.00

80.35 (0.30)
19.65 (0.30)

80.80 (0.29)
19.20 (0.29)

57.42 (1.94)
42.58 (1.94)

0.00

16.72 (1.50)
3.24 (0.71)
9.45 (1.19)
12.72 (1.35)
14.18 (1.40)
2.01 (0.45)
8.95 (1.25)
32.34 (1.91)
48.42 (2.61)
24.58 (1.69)
26.99 (1.76)
68.12 (0.39)
31.88 (0.39)

68.47 (0.39)
31.53 (0.39)

49.74 (2.07)
50.26 (2.07)

0.00

*Risk drinking is defined as consuming more than 3 standard drinks per day on occasion; †Physical activity was classified as inactive’group (no physical activity), active group
(moderate physical activity for at least 30 min per day on 5 days per week or vigorous physical activity for at least 20 min per day on 3 days per and inadequately active group;
‡
Chronic diseases were hypertension, diabetes, chronic renal disease, coronary artery disease, and lung disease such as asthma, tuberculosis, chronic obstructive pulmonary
disease. KRW, Korean Won.
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Fig. 1. Adjusted rate for influenza vaccination in non-cancer survivors versus cancer
survivors, adjusted for patient characteristics (age, sex, educational level, marriage
status, monthly income, and residential area). *P value <0.05.

types. The most common cancer type among all patients was
gastric cancer (16.7%). The most prevalent cancer types in men
were gastric cancer (28.5%), colon cancer (17.4%), and liver
cancer (7.7%), whereas those in women were cervical cancer
(21.9%), breast cancer (19.7%), and thyroid cancer (11.4%). This
distribution is a little different from the data of the Korea Central Cancer Registry. According to national statistics, the most
prevalent cancer among all individuals in Korea is thyroid cancer. The most common cancers among male patients are gastric
and colon cancers, whereas the most prevalent cancers among
female patients are thyroid and breast cancers (3). Moreover,
48.4% of cancer survivors were diagnosed as having the disease
less than 5 yr ago. In total, 64.0% of the cancer survivors were
less than 65 yr old and 64.6% were female.
Adjusted influenza vaccination rates in non-cancer
survivors versus cancer survivors, in younger individuals,
and in elderly individuals
After adjustment for sociodemographic factors (age, sex, educational level, marriage status, monthly income, and residential
area), the influenza vaccination rates for non-cancer survivors
and cancer survivors were 35.5% and 42.5%, respectively (P <
0.05); those for younger non-cancer survivors and cancer survivors were 27.8% and 36.0%, respectively, (P < 0.05); and those
for elderly non-cancer survivors and cancer survivors were
76.1% and 76.7%, respectively (P < 0.05) (Fig. 1).
Adjusted rate of influenza vaccination in cancer survivors
according to cancer types comparing to non-cancer
survivors
After adjustment for sociodemographic factors (age, sex, educational level, marriage status, monthly income, and residential
area), the rate for influenza vaccination was 35.5% in stomach
cancer patients, 37.4% in hepatic cancer patients, 39.3% in colon
cancer patients, 41.3% in breast cancer patients, 43.3 % in cervi-
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Fig. 2. Adjusted rate of influenza vaccination in cancer survivors according to cancer
types comparing to non-cancer survivors, adjusted for patient characteristics (age,
sex, educational level, marriage status, monthly income, and residential area). *P value <0.05.

cal cancer patients, 45.3% in lung cancer patients, and 47.4% in
thyroid cancer patient, respectively. The rates for influenza vaccination in stomach, hepatic, colon, and lung cancer patients
were significantly higher than non-cancer survivors’ (Fig. 2).
Factors associated with influenza vaccination rates among
cancer survivors
In multivariate logistic regression analysis, adjusted for all sociodemographic, behavioral, and clinical factors, the rate of influenza vaccination among all cancer survivors was related to
age, area of residence, the presence of a chronic disease, and
cancer type. Among cancer survivors, those with chronic diseases (aOR, 1.68; 95% confidence interval [CI], 1.12-2.51), elderly subjects (aOR, 4.63; 95% CI, 3.06-6.99), and rural dwellers
(aOR, 1.72; 95% CI, 1.07-2.77) were more likely to receive influenza vaccination, whereas patients with cervical cancer were
less likely to receive influenza vaccination (aOR, 0.51; 95% CI,
0.29-0.87). Among younger cancer survivors, current smokers
(aOR, 0.44; 95% CI, 0.22-0.87) were less likely to be vaccinated,
whereas those with a poor self-perceived health status (aOR,
1.70; 95% CI, 1.08-2.69), rural dwellers (aOR, 1.89; 95% CI, 1.033.45), and those with chronic diseases (aOR, 1.69; 95% CI, 1.022.79) were more likely to be vaccinated. Among elderly cancer
survivors, a period of more than 10 yr since cancer diagnosis
was associated with a lower rate of influenza vaccination (aOR,
0.44; 95% CI, 0.21-0.93) (Table 2).

DISCUSSION
To the best of our knowledge, this is the first study to investigate
the patterns of influenza vaccination among Korean cancer survivors using representative population. The rate of influenza
vaccination among Korean cancer survivors was 50.3% higher
than that of the entire Korean population, which was reported
http://dx.doi.org/10.3346/jkms.2014.29.8.1061
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Table 2. Factors associated with influenza vaccination rates using using multivariate logistic regression analysis adjusted for all variables
aOR (95% CI)
Variables
Age (yr)
< 65
≥ 65
Sex
Male (Ref)
Female
Education
≥ High school
< High school
Marriage
Married
Not married
Monthly household income (thousand KRW)
≥ 3,000
< 3,000
Area of residence
Urban
Rural
Smoking
Non or past smoker
Current smoker
Alcohol
None
Risky drinking
Physical activity
Inactive
Inadequately active
Active
Health insurance (HI) type
Medical assistance or none
Government HI without private HI
Government HI with private HI
Self-perceived health status
Very good/good/fair
Poor/very poor
Chronic disease
No
Yes
Cancer type
Others
Gastric ca.
Hepatic ca.
Colon ca.
Breast ca.
Uterine Cervical ca.
Lung ca.
Thyroid ca.
Time since cancer diagnosis (yr)
<5
5-10
≥ 10

Younger cancer survivors
(Age < 65 yr)

Elderly cancer survivors
(Age ≥ 65 yr)

1
0.69 (0.48-4.01)

1
0.71 (0.43-1.17)

1
0.63 (0.35-1.14)

1
1.22 (0.82-1.82)

1
1.18 (0.73-1.91)

1
1.40 (0.66 - 2.98)
N/A

1
0.60 (0.22-1.61)

1
0.58 (0.21-1.59)

1
1.07 (0.69-1.66)

1
1.06 (0.65-1.75)

1
1.08 (0.46-2.61)

1
1.72 (1.07-2.77)

1
1.89 (1.03-3.45)

1
1.42 (0.73-2.74)

1
0.66 (0.37- 1.15)

1
0.44 (0.22-0.87)

1
1.20 (0.44-3.21)

1
0.64 (0.40-1.03)

1
0.67 (0.39-1.16)

1
0.55 (0.24-1.27)

1
0.97 (0.58-1.60)
1.07 (0.60-1.89)

1
0.90 (0.49-1.63)
0.95 (0.47-1.89)

1
1.23 (0.46-3.31)
1.79 (0.48-6.62)

1
0.95 (0.45-2.00)
0.79 (0.37-1.68)

1
0.74 (0.25-2.19)
0.55 (0.20-1.53)

1
1.46 (0.58-3.64)
1.94 (0.65-5.73)

1
1.37 (0.95-1.97)

1
1.70 (1.08-2.69)

1
0.81 (0.45-1.47)

1
1.68 (1.12-2.51)

1
1.69 (1.02-2.79)

1
1.67 (0.88-3.19)

1
0.87 (0.49-1.57)
1.13 (0.41-3.13)
0.96 (0.49-1.90)
0.88 (0.50- 1.56)
0.51 (0.29-0.87)
1.08 (0.46-2.56)
0.78 (0.38-1.64)

1
0.83 (0.39-1.77)
0.96 (0.26-3.52)
0.97 (0.40-2.37)
0.76 (0.38-1.51)
0.40 (0.20-0.78)
1.00 (0.30-3.33)
0.67 (0.29-1.54)

1
1.02 (0.52-2.54)
1.74 (0.30-9.99)
1.02 (0.41-2.54)
1.25 (0.44-3.62)
0.86 (0.30-2.42)
1.31 (0.37-4.62)
2.33 (0.35-15.59)

1
1.05 (0.68-1.63)
0.72 (0.47-1.13)

1
0.97 (0.56-1.68)
0.99 (0.59-1.66)

1
1.43 (0.62-3.31)
0.44 (0.21-0.93)

All cancer survivors
1
4.63 (3.06 -6.99)

Statistically significant results were written in bold. KRW, Korean Won.

as 31.5%. However, the rate of influenza vaccination in younger
cancer survivors was 35.4% lower than elderly cancer survivors.
Generally, cancer survivors actively utilize preventive healthcare
services such as vaccination (22); and high influenza vaccination rates were previously reported for cancer survivors compared to the rates of the general population (23). Although difhttp://dx.doi.org/10.3346/jkms.2014.29.8.1061

ferences in vaccination rates according to cancer type were noted, generally, cancer survivors have high influenza vaccination
rate up to 65% (15, 23-26). However, there is evidence that fewer
than 50% of patients are vaccinated in previous studies (27, 28).
Various factors can affect the uptake of influenza vaccination,
and in this study, age, area of residence, comorbidities, smoking
http://jkms.org  1065
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status, perceived health status, and years since the cancer diagnosis were associated with the influenza vaccination rate among
cancer survivors.
Elderly patients exhibited significantly higher influenza vaccination rates after a cancer diagnosis than the younger population; and this finding was consistent with previously reported
data (29, 30). This finding may be attributable to the focus on infants and the elderly regarding influenza vaccination recommendations. Furthermore, free influenza vaccinations are offered to people older than 65 yr in some countries including Korea, and thus, the elderly population has greater accessibility to
influenza vaccination than the younger population (31). In other
words, vaccination insurance coverage for younger cancer survivors is less common than that for elderly cancer survivors (9).
Future clinical trials will be needed to increase the rate of influenza vaccination in subpopulations such as younger cancer
survivors, because it has been demonstrated that influenza vaccination was related to subsequent reductions in hospitalization
related to influenza and high cost-effectiveness for younger cancer survivors as well as elderly cancer survivors (9).
In this study, rural dwellers were more likely to be vaccinated
against influenza than urban dwellers. There is little research
about influenza vaccination rates in relation to area of residence. However, rural dwellers have less social support and access to medical services when they become ill, and thus, they
have a greater need for influenza vaccination as a preventive
healthcare service. In particular, more health centers in rural
areas than in urban areas actively participate in influenza vaccination programs in Korea.
The comorbidity had statistically significant associations with
influenza vaccination rates among cancer survivors, consistent
with previous research (30, 32). Cancer survivors with chronic
diseases are more likely to receive influenza vaccination than
are cancer survivors without chronic diseases because influenza vaccination is recommended for people with this comorbidity. Additionally, cancer survivors with comorbidities have more
opportunities to be recommended by their physicians to be
vaccinated due to their frequent clinic visits. This trend was noted in previous research in that cancer survivors who frequently
visited their healthcare providers were more likely to receive influenza vaccination (32).
In the younger cancer survivor population, current smokers
were less likely to receive influenza vaccination. In general,
smokers are significantly less likely to use preventive medical
services than nonsmokers (33, 34). Our findings were consistent with those of previous studies on the effects of sociodemographic inequalities and health status on influenza vaccination
rates (35). Working-age patients with cancer, especially current
smokers, are considered a target group to increase the rate of
influenza vaccination because they may have a number of barriers to vaccination such as a stressful living situation or a lack
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of social support concerning vaccination.
Younger cancer survivors with a poor self-assessed health
status had a higher vaccine uptake rate than cancer survivors
with a good self-assessed health status. This result was consistent with a previous study of the general population (35). Thus,
a poor self-assessed health status may be a motivating factor to
receive influenza vaccinations. In elderly cancer survivors, a
longer time since the cancer diagnosis (more than 10 yr) was
associated with a lower influenza vaccination rate. This result
was not consistent with previous studies that reported an increase in influenza vaccination rates over time (29, 32). However, other preventive health services were used significantly
more commonly within the first 5 yr after cancer diagnosis than
at later times (36). According to these results, the time since
cancer diagnosis does not affect preventive behaviors, but various socioeconomic and clinical variables should be considered
associated factors. In particular, a long duration since cancer
diagnosis may lower the desire for preventive healthcare to less
than that of the general population.
This study revealed significant variation in influenza vaccination rates across cancer types compared to non-cancer survivors. Gastric, hepatic, colon, and lung cancer patients had significant higher rates for influenza vaccination more than noncancer survivors’. There was little study to show the differences
of rate for influenza vaccination according to cancer types. Previous study to evaluate factors associated with receiving vaccination in cancer survivors did not show the significant cancer
types as factor to affect rate for vaccination (17). In multivariate
analysis, only cervical cancer was associated with a lower vaccination rate. It is difficult to understand the various characteristics of influenza vaccination uptake according to cancer type.
Perhaps these differences could be explained by other sociodemographic and clinical factors such as immunity and treatment. Patients with cervical cancer were reported to have a
lower socioeconomic status in a previous study (37), and this
factor can affect the use of preventive services.
Although we determined the influenza vaccination rates and
related factors for cancer survivors, this study has several limitations that should be considered. First, because much information was collected from self-reported questionnaires, reporting
bias cannot be excluded. Second, we unfortunately could not
evaluate the treatments used by cancer survivors or cancer staging data, which may have influenced our results. Therefore, this
study could not clarify why influenza vaccination rates differed
between cancer survivors and non-cancer survivors. Generally,
immunity can vary among cancer survivors according to treatment methods, and thus, the immunity of patients can affect
both their motivation to be vaccinated and the severity of influenza (38). Third, we did not examine or adjust for variation over
time as seasonal influenza strains may differ in severity between
years. For example, in a year with a more virulent strain (ex.
http://dx.doi.org/10.3346/jkms.2014.29.8.1061
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H1N1 in 2009) more individuals may receive the influenza vaccine than in years with less threatening influenza. Finally, this
study did not consider the direct accessibility to healthcare services, which could be a significant factor in preventive behaviors
such as the receipt of influenza vaccination (39). Cancer survivors can be encouraged to receive influenza vaccination during
consultations with their healthcare providers.
Despite these limitations, this study revealed the status of influenza vaccination and identified factors related to vaccination
uptake among cancer survivors. Although the influenza vaccination rate was higher among cancer survivors than among
non-cancer survivors, lower vaccination rates were observed
for particular groups such as younger cancer survivors, urban
dwellers, and cancer survivors without comorbid conditions.
Cancer survivors are now living longer and represent a sharply
growing population; therefore, immunization against influenza
among cancer survivors is a critical component of their preventative healthcare services. Additional research to particular target groups with lower influenza vaccination rates is necessary
to protect cancer survivors from the significant mortality related to diseases that can be prevented by vaccination (40).
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