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Background: This study aimed to investigate the association between living arrangements and influenza vaccina-
tion among elderly South Korean subjects.
Methods: We used data from the fifth Korean National Health and Nutrition Examination Survey. Participants old-
er than 65 years were included and categorized into 4 groups according to the type of living arrangement as follows: 
(1) living alone group; (2) living with a spouse group; (3) living with offspring (without spouse) group; and (4) living 
with other family members group. A total of 1,435 participants were included in this cross-sectional analysis.
Results: A lower vaccination rate was observed in the living with offspring (without spouse) group, whereas the liv-
ing with a spouse group had higher rates of both seasonal and H1N1 influenza vaccination. After adjusting for age, 
sex, region, education level, income level, and number of comorbidities, the living with offspring (without spouse) 
group had a higher H1N1 vaccination non-receipt rate than the living alone group (odds ratio, 2.03; 95% confidence 
interval, 1.08–3.82).
Conclusion: Influenza vaccination rates differed according to the type of living arrangement. Particularly, those liv-
ing with offspring (without spouse) had the lowest H1N1 influenza vaccination rate compared to those with other 
living arrangements, and this difference was significant. Interventions to improve influenza vaccination coverage 
should target not only elderly persons who live alone, but also those living with offspring.
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INTRODUCTION

Influenza is a worldwide public health problem.1) This disease 
often causes severe complications such as pneumonia, the 
sixth-leading cause of death in Korea during the year 2013.2) 
According to the World Health Organization, global influenza 
epidemics annually result in 3 to 5 million cases of severe ill-
ness and 250,000 to 500,000 deaths. The majority of deaths as-
sociated with influenza in industrialized countries occur 
among citizens aged 65 years or older.1)

  Vaccination is the most effective way to prevent infection and 
severe outcomes caused by influenza viruses.3) In particular, 
vaccination reduces morbidity and mortality among high-risk 
groups such as the elderly.4-6) The factors associated with receiv-
ing vaccination include age, sex, educational level, household 
income, place of residence, contact with the health care system, 
hospitalization, and comorbidities.7-12) Some studies observed a 
relationship between increasing age and an increasing vaccina-
tion rate, although the limited functional statuses of individuals 
in some older groups negatively affected the vaccination rate. A 
lower educational level and lower income were associated with 
lower vaccination coverage. Identification of the factors associ-
ated with vaccination in the elderly is required when determin-
ing which segments of the elderly population should be target-
ed to increase the overall coverage of influenza vaccination pro-
grams.9-14) Living arrangements have also been associated with 
health status and health behaviors. A previous study found an 
association between the type of living arrangement and the use 
of preventive care such as influenza vaccination and hyperten-
sion screening.15) In addition, some studies have suggested that 
married people have better health than do unmarried peo-
ple.16,17) However, an association between living arrangements 
and influenza vaccination has not been established for the Ko-
rean population. In this context, we investigated the association 
between living arrangements and influenza vaccination among 
a sample of elderly Korean individuals.

METHODS

1. Study Population
Data for this cross-sectional study were obtained from the sec-
ond year (2011) of the fifth Korean National Health and Nutri-
tion Examination Survey (KNHANES V-2), which was conduct-
ed by the Korean Centers for Disease Control and Prevention 
to assess the health and nutritional status of the South Korean 
population. KNHANES V-2 comprised a health examination 
survey; a comprehensive self-reported questionnaire of an-
thropometric and demographic characteristics, socioeconomic 
status, and comorbidities; and a nutrition survey. A geographic 
region based-multistage probability sampling, stratified ac-
cording to sex and age, was used to select household units. A 

total of 8,518 individuals from these sampling frames were in-
cluded in the 2011 survey. Among them, 1,598 individuals aged 
over 65 years were identified as possible participants in our 
study. We excluded those with missing data regarding living 
arrangements and influenza vaccine receipt. We also excluded 
participants for whom information on confounding variables 
(region, household income, education level, and chronic dis-
eases) was missing. A total of 1,435 participants were ultimately 
eligible for this study. All study participants provided written 
informed consents. The study was approved by the institution-
al review board (IRB) of Korea Centers for Disease Control and 
Prevention (IRB: 2011-02CON-06-C).

2. Variables
Sixteen regions (Seoul, 6 metropolitan cities, and 9 provinces) 
were defined for KNHANES. In this study, the regions were re-
categorized into 3 groups (Seoul, metropolitan cities, and prov-
inces). Household income levels were divided into quartiles, 
which were calculated based on equalized income (total house-
hold income divided by the square root of the number of people 
in a household). Education level was classified into 4 categories: 
completion of elementary school, middle school, high school, 
and post-secondary school. In this study, chronic diseases in-
cluded hypertension, hyperlipidemia, stroke, angina, myocar-
dial infarction, pulmonary tuberculosis, asthma, diabetes, and 
cancer. Seasonal influenza and H1N1 influenza vaccine receipt 
were self-reported separately as a yes response to a question on 
whether the participant had received the vaccination during 
the past year. Types of living arrangements were grouped into 4 
categories according to the response to “what is your type of 
household?” These groups were living alone (answered “single 
person household”), living with a spouse (answered “living with 
a spouse only or a spouse and other family members, including 
offspring, parents, or others”), living with offspring (without a 
spouse; answered “living as a single parent without a spouse), 
and living with other family members (all others).

3. Statistical Analyses
Statistical analyses were conducted using SPSS statistical soft-
ware ver. 12.0 (SPSS Inc., Chicago, IL, USA). One-way analysis of 
variance was used to compare the means of continuous vari-
ables among living arrangement groups. Categorical variables 
were assessed using the chi-square test. Logistic regression 
analyses were used to examine the association between living 
arrangements and influenza vaccination. All tests were two-sid-
ed, and a P-value<0.05 was considered statistically significant.

RESULTS

The participants’ ages ranged from 65 to 97 years, with a mean 
age of 72.8 years, and 57.6% (n =827) of the participants were 
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women. Table 1 presents the sociodemographic characteristics 
according to the type of living arrangement. The distributions 
of sex, age, education, and income level differed significantly 
among the types of living arrangements. Those living with off-
spring (without spouse) had a higher number of chronic dis-
eases. The overall seasonal influenza vaccination rate in this 
population was 80.6 percent, and the H1N1 influenza vaccina-
tion rate was 61.3 percent. A lower vaccination rate was ob-
served among participants living with offspring (without 
spouse), whereas those living with a spouse had higher rates of 
both seasonal and H1N1 influenza vaccination. Table 2 and 
Table 3 demonstrate the association between living arrange-

ments and influenza vaccination rates. For H1N1 influenza 
vaccination, after adjusting for age, sex, region, education level, 
income level, and number of comorbidities, the living with off-
spring (without spouse) group was less likely to have received 
H1N1 vaccination (odds ratio [OR], 2.03; 95% confidence inter-
val [CI], 1.08–3.82) than the living alone group. However, this 
association was not statistically significant for seasonal influen-
za vaccination (OR, 1.74; 95% CI, 0.86–3.52).

DISCUSSION

Previous studies have investigated factors associated with influ-

Table 1. Sociodemographic characteristics according to the type of living arrangement

Variable
Living alone 

(n = 277)
Living with a spouse 

(n = 925)
Living with offspring 

(n = 48)
Living with other family members 

(n = 185)
P-value*

Female 230 (83.0) 429 (46.4) 45 (93.8) 123 (66.5) < 0.001
Age (y) 74.55±5.65 72.02±5.10 72.98±5.64 74.01±5.95 < 0.001
Education† < 0.001
   Elementary school 236 (85.2) 565 (61.1) 38 (79.2) 124 (67.0)
   Middle school 22 (7.9) 120 (13.0) 3 (6.2) 21 (11.4)
   High school 13 (4.7) 172 (18.6) 5 (10.4) 26 (14.1)
   Post-secondary school 6 (2.2) 68 (7.4) 2 (4.2) 14 (7.6)
Household income‡ < 0.001
   Low 225 (81.2) 437 (47.2) 20 (41.7) 76 (41.1)
   Low-middle 37 (13.4) 254 (27.5) 12 (25.0) 51 (27.6)
   Middle-high 9 (3.2) 131 (14.2) 10 (20.8) 35 (18.9)
   High 6 (2.2) 103 (11.1) 6 (12.5) 23 (12.4)
Region 0.19
   Seoul 31 (11.2) 152 (16.4) 9 (18.8) 30 (16.2)
   Metropolitan cities 69 (24.9) 206 (22.3) 7 (14.6) 50 (27.0)
   Provinces 177 (63.9) 567 (61.3) 32 (66.7) 105 (57.8)
No. of chronic diseases   1.30±1.13   1.23±1.09   1.60±1.09   1.37±1.09 0.06
Seasonal influenza vaccination 219 (79.1) 750 (81.1) 34 (70.8) 153 (82.7) 0.26
H1N1 influenza vaccination 164 (59.2) 588 (63.6) 21 (43.8) 107 (57.8) 0.02

Values are presented as numbers (%) or means±SD.
*Analysis of variance and the chi-square test were used for the statistical analysis of continuous and categorical variables, respectively. †Education levels were classified into 4 
categories: completion of elementary school, middle school, high school, and post-secondary school. ‡Household income levels were divided into quartiles calculated according 
to equalized income (total household income divided by the square root of the number of people in a household).

Table 2. Association between the type of living arrangement and non-receipt of seasonal influenza vaccination

Living arrangement Crude odds ratio 95% confidence interval P-value* Adjusted† odds ratio 95% confidence interval P-value*

Living alone 1 (Reference) 1 (Reference)
Living with a spouse 0.88 0.63–1.23 0.46 0.76 0.53–1.09 0.14

Living with offspring   1.556 0.78–3.09 0.21 1.74 0.86–3.52 0.13
Living with other family members 0.79 0.49–1.27 0.33 0.78 0.48–1.29 0.33

*Logistic regression analyses were used for the statistical analysis. †Adjusted for age, sex, region, education level, income level, and number of comorbidities.

Table 3. Association between the type of living arrangement and non-receipt of H1N1 influenza vaccination

Living arrangement Crude odds ratio 95% confidence interval P-value* Adjusted† odds ratio 95% confidence interval P-value*

Living alone 1 (Reference) 1 (Reference)
Living with a spouse 0.83 0.63–1.10 0.19 0.86 0.63–1.16 0.32
Living with offspring 1.87 1.01–3.46 0.05 2.03 1.08–3.82 0.03
Living with other family members 1.06 0.73–1.54 0.77 1.11 0.74–1.63 0.64

*Logistic regression analyses were used for the statistical analysis. †Adjusted for age, sex, region, education level, income level, and number of comorbidities.
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enza vaccination, such as age, sex, educational level, household 
income, place of residence, contact with the health care system, 
hospitalization, and comorbidities. We further examined the 
associations between the type of living arrangements and sea-
sonal and H1N1 influenza vaccination rates among elderly 
South Korean individuals. This study showed that compared 
with the living alone group, those living with offspring (without 
spouse) were less likely to receive influenza vaccinations. In 
particular, those living with offspring (without spouse) had a 
statistically significantly lower rate of H1N1 influenza vaccina-
tion, even after adjusting for confounding variables. Further-
more, although these results were not statistically significant, 
those living with a spouse were more likely to have received in-
fluenza vaccinations than subjects in the other living arrange-
ment groups. Our findings are similar to those of several previ-
ous studies. A previous study reported that compared with the 
living alone group, subjects in the living with adult offspring 
group were less likely to receive recommended preventive care 
such as influenza vaccinations and physical and dental check-
ups, whereas subjects in the living with a spouse only group 
were more likely to receive preventive care.15) Other previous 
studies observed that the influenza vaccination rate among el-
derly subjects depended on the marital status. Whereas married 
subjects had the highest rate of influenza vaccination, those in 
the divorced or separated group had the lowest rate of influenza 
vaccination.18) Similarly, another study found that married el-
derly subjects had a higher influenza vaccination rate, com-
pared with the non-married elderly.19) Similarly, several studies 
suggested that spouses play an important role in providing in-
strumental and emotional support, which affects personal 
health behaviors and illnesses.20,21) However, the characteristics 
of a parent-offspring relationship may differ from those of a 
spousal relationship. Many elderly adults who live with their 
offspring already have health-related or economic problems.15) 
Therefore, they may experience difficulty in receiving preven-
tive care because of the burdens of costs on themselves or their 
offspring. Additionally, adult offspring who live with their par-
ents might have characteristics that make them less able to pro-
vide financial and other support to their parents to ensure the 
receipt of appropriate preventive care.
  Social network channels, which represent the web of social 
relationships with family members, close friends, and more 
formal relationships, are a good resource of health information 
and health practices. Elderly individuals who live with their off-
spring tend to have narrow social network channels that focus 
only on their offspring.22) This might also explain why the re-
sults did not change when income levels were considered. 
Most governmental outreach interventions only target those 
who live alone. Because the presence of adult offspring cannot 
be considered a default resource from which elderly individu-
als can obtain preventive care, educational and outreach inter-

ventions should target not only those who live alone, but also 
those who live with offspring.
  This study has the following limitations. First, the survey 
asked whether participants had received the vaccination during 
the past year and thus could not reflect more current changes in 
living arrangements. Second, influenza vaccination receipt data 
were self-reported and thus subject to recall bias. Furthermore, 
a trivalent influenza vaccine that provides simultaneous protec-
tion against 3 strains at once (influenza, A/H3N2, A/H1N1, and 
influenza B) was first offered in 2010,23) leading to the possible 
failure of elderly subjects to recognize that they had received an 
H1N1 influenza vaccination, as the influenza and H1N1 vac-
cines were combined. Finally, there might have been uncon-
trolled residual confounding variables.
  In conclusion, our findings suggest differences in the influen-
za vaccination rates according to the type of living arrange-
ments. In particular, those living with offspring (without spouse) 
had a significantly lower H1N1 influenza vaccination rate when 
compared to subjects with other living arrangements. Interven-
tions to improve influenza vaccination coverage should target 
not only elderly persons who live alone, but also those living 
with offspring.
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