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The association between influenza
vaccination and socioeconomic status in
high income countries varies by the
measure used: a systematic review
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Margaret L. Russell1*

Abstract

Background: The purpose of this paper is to systematically review the literature on the relationship between
socioeconomic status (SES) and influenza immunization and to examine how certain measures of SES may
influence interpretations of this relationship.

Methods: We conducted a systematic review of existing peer-reviewed literature to evaluate the above relationship
in the general population. Electronic databases (MEDLINE and EMBASE) were searched from January 2012 to May 2017
to identify English-language studies relevant to this review. Studies were included where influenza vaccination was
explicitly reported as the dependent variable and SES as the independent variable. We limited our review to measures
of SES that focus on education, income, social class, occupation, and deprivation. Studies that measured SES using
other variables (e.g., race, ethnicity, geographic location, rural or urban status, or insurance status) were excluded.
Studies were also excluded if they did not report on the human population or did not analyze original data. The
population of interest included all age groups, levels of health status, and sociodemographic backgrounds.
The review was also limited to World Bank high-income countries. Two authors independently screened full-text
articles after obtaining a Kappa score of K = 0.867. The methodological quality of manuscripts was assessed using the
appraisal tools developed by the Joanna Briggs Institute. Results were qualitatively reported and synthesized.

Results: Of the 42 articles included in this review, 52.4% (n = 22) found that higher levels of SES resulted in higher
levels of influenza vaccination; 4.5% (n = 2) reported a negative association; and 14.3% (n = 6) found no association.
Just over a quarter (26.2%, n = 12) of articles reported mixed results.

Conclusions: There was consistently a relationship between SES and influenza immunization, which varied according
to how SES was measured. It is recommended that authors be explicit in defining the SES concept they are trying to
capture and that they utilize multiple measures of SES (e.g., education, income, class).
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Background
Worldwide, public health authorities have implemented
vaccination programs targeting groups at high-risk of
morbidity and mortality for influenza. The World Health
Organization (WHO) recommends annual vaccination
for pregnant women, children between the ages of 6
months to 5 years, the elderly over the age of 65 years,
individuals with chronic medical conditions, and health-
care workers [1]. In some jurisdictions, influenza vaccin-
ation is provided at low-cost or no-cost (out of pocket)
to certain individuals. Canada offers universal coverage
for medically necessary health care services (i.e., “univer-
sal publicly funded healthcare”) [2]. As of 2018, 10 of
Canada’s 13 provinces and territories provide the vaccine
free of charge to all residents; the remainder offer free
vaccine to targeted high-risk groups [3].
The relationship between socioeconomic status (SES)

and health is well-documented worldwide for a number
of outcomes [4], including those related to influenza.
Disparities in influenza-related hospitalizations and
deaths may occur in certain populations where social de-
terminants of health influence an individual’s exposure
to a disease, their risk behaviours, or their options for
treatment and prevention [5]. Surveillance data in the
United States (US) have shown higher rates of influenza
hospitalizations in areas with high levels of poverty,
population density, crowded housing conditions, and
female-headed households [5, 6].
As Nagata et al. (2013) found in a systematic review

on the association between social determinants of health
and seasonal influenza vaccination in the elderly popula-
tion, the direction of the association between vaccination
and SES varies [7]. The authors found that elderly per-
sons from higher SES backgrounds sometimes had
higher rates of vaccinations (e.g., in areas where policies
and programs had been implemented to increase vaccin-
ation among vulnerable and high-risk groups), but not
always [7]. Given the mixed findings reported by the
above review, there is a need to revisit the literature
regarding the relationship between SES and influenza
vaccination with respect to the general population, in-
cluding children, adults, and the elderly.
There is a lack of consensus in the literature on how

SES should be measured [8]. SES is a complex social,
economic, and political concept that cannot be mea-
sured directly. Instead, SES is measured indirectly by
using the proxy measures of class (e.g., economic re-
sources), prestige (e.g., community ranking), occupation
(e.g., occupational class), and/or education (e.g., educa-
tion level) [9, 10]. We anticipate that the different ways
of measuring SES may mask or intensify associations be-
tween SES and vaccination status and that associations
may differ depending on whether the vaccine is univer-
sally available and publicly funded.

The purpose of this review was first to systematically
review and synthesize the literature to answer the fol-
lowing research question: Is there a relationship between
SES and influenza immunization status? Second, we
wished to determine to what extent specific measures
used to capture SES influenced the relationship between
SES and influenza immunization status.

Methods
Protocol and eligibility criteria
We searched the literature to identify quantitative stud-
ies where the outcome measure was influenza vaccin-
ation and the independent variable was SES. The
PRISMA guidelines for reporting systematic reviews
have been followed throughout this manuscript [11].
The study protocol for this review has not been previ-
ously published or registered [11].

Information sources
We searched OVID Embase and Ovid MEDLINE data-
bases from January 2012 to May 2017 to identify rele-
vant studies. We consulted a medical librarian to
develop the search strategy.

Search
Searches were developed that combined terms from two
themes: SES (occupation, income, education, employ-
ment, class, or social and material deprivation) [8] and
influenza immunization (influenza, immunization, im-
munisation, vaccine, vaccination). Terms were searched
as both title/abstract words and database-specific subject
headings (Additional file 1). The search included only
empirical English-language articles published from
January 2012 to May 2017. No study design filters
were applied.

Study selection
Two authors (KL, MLR) independently screened ab-
stracts in duplicate for eligibility. Using a sample of eli-
gible articles, these authors developed a full-text review
sheet to reach agreement on article inclusion from a
sample of 15 articles (K = 0.867). Following this, one au-
thor (KL) independently screened full-text articles for in-
clusion. Studies were not excluded on the basis of
summary measures used (e.g., odds ratios, means), pro-
vided that they quantitatively reported vaccination rates
by SES level. Studies were included where: 1) the pri-
mary outcome was influenza vaccination, measured in
any way (e.g., self-report, administrative records, health
records) as a dependent variable; 2) SES was an inde-
pendent variable, explicitly defined, and expressed as so-
cial class, socioeconomic status, socioeconomic position,
occupational class, educational attainment, income, pov-
erty, deprivation index, neighbourhood-based measures
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(e.g., postal code to show deprivation areas), and/or em-
ployment status (Fig. 1); and 3) studies reported on data
from World Bank high-income countries [12]. Studies were
excluded if they: 1) did not report influenza vaccination as
the primary outcome or independent variable; 2) did not
report on the human population; 3) were not published in
the English language; 4) did not explicitly state the SES
measure used; 5) did not measure SES as outlined above; 6)
used SES to assess only for effect measure modification or
confounding; 7) did not analyze original data; 8) did not
have a comparison group, if an analytic study; or, 9) did not
concern a World Bank high-income country. The reference
lists of included articles were hand-searched to identify
relevant articles that met the search and inclusion criteria.

Data extraction
Two authors (KL, MLR) developed a data extraction
form, which one author (KL) used to extract data from
the included studies. Data included: the population (e.g., age

group, health status, sex), intervention (e.g., SES concept
used, measure of SES, level of SES measure used, analysis,
strength of association), comparison group (e.g., unvaccin-
ated adults), study details (e.g., study purpose, study design,
data source used), setting (e.g., country, year data collected,
city), and results (e.g., findings on the association between
influenza vaccination and SES). For each association re-
ported, we recorded the variables that study authors ad-
justed for in their analysis, such as age and sex. Many
studies adjusted for numerous “sociodemographic variables”
in their multivariable analyses, which, as described in the le-
gend of Tables 1, 2 and 3, included age, sex, place of resi-
dence, education level, and rural residence. Tables 1, 2 and 3
also report details on study findings, summary measures,
and the level of significance for each association found.

Risk of bias across studies
The methodological quality of included studies was in-
dependently assessed two authors (KL, MLR) using

Fig. 1 PRISMA flow diagram of study selection
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critical appraisal tools developed by the Joanna Briggs
Institute (JBI) for prevalence studies [55], analytical
cross-sectional studies [56], and cohort studies [57]. It
was decided that manuscripts would not be excluded
based on their methodological quality, though the au-
thors considered a manuscript to be of adequate quality
where it received a minimum score of six out of nine,
five out of eight, or seven out of 9, 8, or 11 (depending
on the checklist), based on the experiences reported by
others [58].

Synthesis of results
A narrative summary of studies was completed. Study
heterogeneity precluded the completion of a meta-
analysis.

Results
A total of 914 records were identified from the above
search strategy, which resulted in 686 unique ab-
stracts after the removal of duplicates. Five-hundred
and ninety-four abstracts were excluded in the ab-
stract review stage, leaving 92 articles for full-text re-
view. Of these, 42 were synthesized and included in
this review (Fig. 1).

Study characteristics
Of the 42 studies that assessed the relationship between
influenza vaccination and SES, 40 (95.2%) were descrip-
tive or exploratory and two (4.8%) were analytical.
Thirty-three studies (78.6%) were cross-sectional, five
(11.9%) were ecological, and four (9.5%) were cohort
studies.
Included studies predominantly came from the US

(50.0%, n = 21), followed by South Korea (9.5%, n = 4),
Canada (7.1%, n = 3), Belgium (4.8%, n = 2), Italy (4.8%,
n = 2), and others (2.4%, n = 1 each from Australia,
Denmark, England, Germany, Ireland, Israel, Japan, New
Zealand, Poland, and Spain). Articles focused on a range
of age groups. The majority focused on adult popula-
tions, defined as ranging from 18 to 65 years (38.1%, n =
16), or the general population (31.0%, n = 13). Other cat-
egories included children under 18 years (19.0%, n = 8)
and the elderly over 65 years (11.9%, n = 5) of age. Spe-
cific subsets of populations included healthcare workers,
parents, pregnant or postpartum women, or patients
with diabetes, obesity, or multiple sclerosis.

Risk of bias across studies
For the 37 studies assessed using the JBI Critical Ap-
praisal Checklist for Prevalence Studies, the data quality
scores were nine (100%) for 13 studies, eight (88.9%) for
17 studies, 7 (77.8%) for 4 studies, 6 (66.7%) for 2 stud-
ies, and 3 (33.3%) for 1 study. All four studies assessed
using the JBI Critical Appraisal Checklist for Analytical

Cross-Sectional Studies scored eight (100%). The sin-
gle study assessed using the JBI Critical Appraisal
Checklist for Cohort Studies received a data quality
score of 10 (90.9%) out of 11. Disagreements on
methodological quality were resolved through discus-
sion and joint assessment until consensus was reached.
Detailed results from quality assessments are provided in
Additional files 2, 3, and 4.

Relationship between SES and influenza vaccination
Included studies reported positive associations, negative
associations, no association, or mixed associations.
Just over half of studies (52.4%, n = 22) [13, 14, 18–24,

26, 28–30, 37, 39–41, 49, 51–54], reported a positive as-
sociation between high SES (any individual or combin-
ation of education, income, or occupation) and
increased influenza vaccination. Nine of the 22 studies
(40.9%) that reported positive associations used one
measure to capture SES (e.g., education attainment level
or household income level) [13, 14, 18–24], eight (36.4%,
n = 8) used two or more measures of SES [26, 28–30, 37,
39–41], and five (22.7%, n = 5) used a single, composite
measure of SES that combined the effects of education,
income, and occupational class for an area (e.g., neigh-
bourhood deprivation level) [49, 51–54].
Only two studies (4.8%) reported a negative associ-

ation between SES and vaccination, where lower levels
of education, income, or class resulted in higher rates of
vaccination [17, 42, 48]. One of these studies reported a
negative association using education only [17], while the
other measured SES using a single composite measure
that combined education, income, and occupational
class [48].
Eleven studies (26.2%) reported mixed results [27, 31,

32, 34, 35, 38, 42–47]. All of the studies in this category
used more than one measure to capture SES and re-
ported inconsistent results on the association between
influenza and SES. Seven studies used two measures
[27, 31, 32, 34, 35, 38, 42] and five studies used three
measures or a composite measure combining three or
more measures of SES [43–47].
Six studies (14.3%) reported no association between

SES and influenza vaccination. Of the six [15, 16, 25, 33,
48, 50], two used a single measure for SES [15, 16], three
used two measures [25, 33, 36], and one used a single
composite measure of SES that combined the effects of
multiple socioeconomic variables within a neighbour-
hood [50].

Relationship between SES measure and influenza vaccination
We found that most studies (n = 30, 71.4%) followed the
recommended practice of measuring SES by using more
than one measure of SES [8]. Twelve studies used three
or more variables to measure SES; 18 used two variables
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to measure SES, using either a combination of education
and income (n = 12) [27–37, 40], education and poverty
(n = 3) [38, 39, 41], education and employment (n = 2)
[25, 26], or income and poverty (n = 1) [42]; and 12 used
a single measure for SES using education (n = 6)
[13–18], income or poverty (n = 5) [20–24], or occu-
pational class (n = 1) [19]. Specific details about the
associations reported for each measure are reported
in the sections that follow.

Single measures of SES
Twelve of the 42 studies included in the review (28.6%)
measured the relationship between influenza vaccination
and one measure for SES: education, occupational class,
or income. Of the 6 studies that used education as a sin-
gle measure, 3 found a positive association. All 5 studies
measuring income or poverty reported positive associa-
tions. The single study on occupational class found a
positive association (Table 1).

Education (14.3%, n = 6/42)
Barbadoro et al. (2013) conducted a cross-sectional sur-
vey of Italian healthcare workers, among whom they
found that lower levels of education were significantly
associated with lower levels of influenza vaccination
when compared to healthcare workers with post-
graduate degrees, after adjusting for sociodemographic
and clinical variables [13]. Cohen et al. (2012) found in a
repeated cross-sectional study of adults in Washington
Heights, New York that adults with higher levels of edu-
cation were more likely to be vaccinated, with no rela-
tionship found for children [14].
In Spain and the US, two studies focused on influenza

vaccination and SES in patient populations. A cross-
sectional survey of Spanish adults with diabetes [16]
found no significant association between levels of vac-
cination among persons with primary and secondary
education after adjusting for age, sex, and other health
and clinical variables. An historical cohort study of preg-
nant women ages 16 and older in Northern California
[15], found an association between education and vac-
cination, where women with a master’s degree or higher
were more likely to have been vaccinated compared to
women with high school or less; however, this associ-
ation disappeared after researchers adjusted for sociode-
mographic and maternal characteristics, including race,
age, and provider recommendation for vaccine. Lorenz
et al. (2013) [17] found that, after adjusting for age,
health perception, and behaviour variables, education
was negatively associated with influenza vaccination in
adult outpatients with mental illness in Alabama. Specif-
ically, outpatients with more than a high school level of
education were significantly less likely to be vaccinated
when compared to those with less than a high school

education (0.29 OR; 0.09–0.96 CI, p < 0.01) [17]. Simon
et al. (2016) conducted a cross-sectional study among
children aged two to 17 years with asthma in the US,
using the parents’ highest level of education as a meas-
ure of SES [18]. They found that children of parents
with less education were significantly less likely to re-
ceive a vaccination as compared to those whose parents
had at least one college degree (0.62 OR; 0.42–0.91 CI,
p < 0.05) [18].

Occupational Class (2.4%, n = 1/42)
One historical cohort study of pregnant women in
Dublin, Ireland found that during the H1N1 pandemic,
women working in higher occupational classes (i.e., pro-
fessional, manager, employer) were significantly more
likely to be vaccinated compared to women working in
any other occupation or who were unemployed (e.g.,
home duties, non-manual, manual, unemployed, non-
classable) [19].

Income or poverty (11.9%, n = 5/42)
Five studies assessed the relationship between income
and influenza vaccination. One cohort study from On-
tario, Canada, determined that children from neighbour-
hoods with higher incomes were significantly more likely
to be fully vaccinated against influenza than children
from other areas [20]. Consistent with the above finding,
an ecological study in New York City also found that
children from neighbourhoods with higher levels of pov-
erty had higher levels of H1N1 vaccination [23].
Fox and Shaw (2014), in a cross-sectional survey of

the US general population, found that persons with
higher family incomes were significantly more likely to
have received an influenza vaccine [21]. Lau et al. (2013)
likewise found higher income to be associated with sig-
nificantly higher levels of vaccine in a cross-sectional
survey of young adults aged 18 to 26 in California,
though the association lost significance for income levels
greater than 300% the federal poverty line [22]. Finally,
Villarroel et al. (2016) found a positive association
among US adults with diabetes, where vaccination levels
were highest among the wealthiest of the sample [24].

Two measures of SES
Eighteen of the 42 studies (42.9%) measured the rela-
tionship between influenza vaccination and SES using
two measures (i.e., education and social or occupational
class; education and income; education and poverty or
income; income and poverty). Table 2 illustrates findings
for all studies that used two measures to capture SES.

Education and social or occupational class (4.8%, n = 2/42)
Two studies measured SES using a combination of edu-
cation and social or occupational class. In the US,
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LaVela et al. (2012) found a positive relationship be-
tween being vaccinated and being employed or having
more education in a national survey of men with mul-
tiple sclerosis [25]. Lu et al. (2015) also conducted a
cross-sectional survey of the US adult general popula-
tion and reported a consistent and significant positive
association between higher education levels, employ-
ment, and vaccination status [26]. For adults over 65,
unemployment was associated with higher vaccination
rates [26].

Education and income or poverty (35.7%, n = 15/42)
A cross-sectional survey of Italian adults found that
obese persons aged 18 to 64 were significantly less likely
to be vaccinated if they had completed high school,
compared to those with only primary or intermediate
schooling (0.77 OR; 0.62–0.96 CI, p < 0.05) [27]. A simi-
lar association was found for obese persons aged 64 and
older [27]. No association was found when SES was
measured using wealth (i.e., as an indicator of social
class) for either age group [27]. In the US, one cross-
sectional study of the general population found that chil-
dren were significantly less likely to have received their
first pH1N1 vaccination in households where the highest
level of education was less than a college degree or
where the household income was below four times the
federal poverty line [28]. No relationship was found for
the second pH1N1 vaccination. Schuller et al. (2013)
found that children aged 19 to 35 months whose
mothers had a college education or lived above the pov-
erty level were significantly more likely to be immunized
compared to those whose mothers had less education or
lower levels of income [39]. Similarly, Zhai et al. (2017)
reported that the likelihood of vaccination increased
incrementally for US children aged 6 months to 8
years for each level of maternal education [41]. This
association was found for the 2012–2013 flu season,
but not for 2013–2014 [41]. Children from house-
holds with incomes greater than $75,000 per year
were significantly more likely to have been vaccinated
in both flu seasons [41].
A cross-sectional study conducted by the US Centers

for Disease Control and Prevention (2013) found that
pregnant women in Massachusetts with higher levels of
education or income had higher levels of seasonal influ-
enza vaccination, but not pH1N1 vaccination [29]. In
New York State, a cross-sectional survey of postpartum
women 14 to 47 years found that those with a graduate
degree and the highest incomes were most likely to have
received an H1N1 vaccination, which was tied to a
healthcare provider recommendation in as many as 69%
of cases [30]. When the authors examined the combined
effects of income and education, no significant associ-
ation was found [30].

Two studies compared US healthcare workers’ cover-
age to the general population. Lu et al. (2012) found that
both populations were significantly more likely to re-
ceive H1N1 or seasonal influenza vaccination where they
had higher levels of income and education [37]. In a
similar study, researchers found that for healthcare
workers and non-healthcare workers, higher levels of
vaccination were significantly associated with having less
than a high school level of education [38]. In addition,
non-healthcare workers living at or above the poverty
line were more likely to be vaccinated than persons
below the poverty line [38].
In a cross-sectional survey of an elderly population

with Type 2 diabetes in Lodz, Poland, Gorska-Ciebiada
et al. (2015) found no significant association between
education level and receipt of the 2012–2013 influenza
vaccination [31]. However, adults with higher incomes
(> 2000 Polish Zloty) were over five times as likely to be
vaccinated than those with lower incomes [31]. A cross-
sectional survey of the elderly in Denmark found no sig-
nificant relationship between seasonal influenza vaccin-
ation and education or income level [32]. The same was
found among the Belgian elderly [33], even after adjust-
ing for the effects of age, sex, sociodemographic vari-
ables, health status, and risk factors. In Korea, Kwon et
al. (2016) reported a significant and positive associ-
ation between vaccination levels and high levels of
education among an elderly population (1.27 OR;
1.03–1.57 CI, p = 0.025) after adjusting for sociodemo-
graphic variables, health status, and behavioural risk
factors, but no association between income and vac-
cination status [34].
Lee et al. (2015) conducted a cross-sectional survey

among the general population in South Korea and strati-
fied results by age group [35]. Among persons aged 50
and older, vaccination levels decreased as education
levels and household income levels increased; this asso-
ciation was found to be insignificant upon adjusting for
the effects of age, sociodemographic, residence, health,
and other factors [35]. Among the younger population,
education levels and vaccination were negatively associ-
ated, but not statistically significantly [35]. However in
the same study, higher household income levels and vac-
cination were positively associated. Lee et al. (2012) sur-
veyed Korean-American women living in California and
found no association between either education or in-
come and influenza vaccination [36].
Takayama et al. (2012) found that among the elderly in

the US, higher levels of education were positively and
significantly associated with vaccination, but not for
adults aged 18 to 64 [40]. Both in the older and the
younger age groups, participants were significantly more
likely to be vaccinated where they had higher levels of
income [40].
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Income and poverty (2.4%, n = 1/42)
One ecological study compared H1N1 vaccination rates
among Minnesota residents by using an area-based
measure [42]. The authors (2013) found that areas with
greater proportions (8% of more) of persons living below
the poverty line had higher vaccination rates than areas
with lower proportions (5–8%)of persons living in
poverty [42]. In areas where vaccination rates were
low (< 20%), vaccination was associated with lower
levels of family income [42]. In areas where vaccin-
ation rates were higher (>/=20%), higher incomes
were associated with vaccination [42].

Income and class (0%, n = 0/42)
No studies measured SES using income and class.

Three measures of SES
Education, income, and class (28.6%, n = 12/42)
Twelve studies measured the relationship between vac-
cination and SES using measures for education, income,
and class; half combined all three measures as a com-
posite score to report SES as a single measure, and half
analyzed the three measures separately. The findings
from studies that use three measures to capture SES are
synthesized in Table 3.
Three of the studies using composite scores were eco-

logical studies, which all found that higher SES was sig-
nificantly associated with higher levels of vaccination.
One ecological study conducted in Montreal, Canada
found that pandemic coverage decreased where there
were greater levels of material and social deprivation
[52]. After adjusting for sociodemographic and health
variables, only material deprivation remained associated
with vaccination coverage, particularly for pregnant
women, chronically ill older persons, and healthcare
workers [52]. Another ecological study evaluated the ef-
fects of a program for children under 18 in Canterbury,
New Zealand [53]. They found that persons better off
socioeconomically had higher levels of vaccination. Before
the program, vaccination rates had been lower, but more
equally distributed across deprivation quintiles. Another
ecological study, conducted among English children 2 to
11 years, found that higher levels of deprivation resulted
in lower levels of vaccination [54]. For children 4 to 11
years, this relationship was only significant for the two
most deprived groups [54].
Three cross-sectional studies used composite measures

of SES, two of which reported a significant and positive
relationship with influenza vaccination. A survey of the
German adult general population, found that higher so-
cioeconomic status was significantly associated with sea-
sonal influenza vaccination in the post-pandemic season
[49]. In Israel, Schwartz et al. (2013), also found a positive
and significant association between SES and influenza

vaccine among the elderly [51]. Maher et al. (2013) found
no association between vaccination and socioeconomic
disadvantage among women who delivered a baby in pub-
lic hospitals of Sydney, Australia after adjusting for socio-
demographic, antenatal care, and experience factors [50].
Of the studies that employed three measures of SES to

separately capture the effects of education, income, and
employment or class, four reported mixed positive and
negative associations and two reported consistent associ-
ations. Among US adults, Der-Martirosian et al. (2013)
found that education level was positively associated with
H1N1 and seasonal influenza vaccination, while income
was only associated with seasonal influenza vaccination,
and employment status was associated with neither [43].
In Leuven, Belgium, a survey of pregnant women in
their third trimester found that only education was posi-
tively and significantly associated with vaccination [44].
A cohort study of pregnant women in Ontario, Canada
found that higher neighbourhood levels of education, in-
come, and employment were all associated with higher
levels of influenza vaccination (though employment was
not associated with statistical significance) [45]. A Japa-
nese survey of parents with one or more children under
13 years found that only household income was signifi-
cantly associated with seasonal influenza vaccination,
even though the mother’s employment and years of edu-
cation were also included in the analysis [47].
Two studies of Korean populations both consistently

reported associations across the separate measures of
SES used. Among adult cancer patients, Shin et al.
(2012) reported no significant association for employ-
ment, education, or income with vaccination [46]. Yang
et al. (2014) found that vaccination levels were higher
among persons with lower incomes, in non-professional
occupations, and having less than a high school educa-
tion across four flu seasons among adults 19 years and
older [48].

Public insurance status
Seventeen studies considered whether public funding or
insurance programs might influence the association
between SES and influenza vaccination. In the US, indi-
viduals receive health coverage privately through an in-
surance plan, publicly through Medicaid (adults) or
other programs, or are uninsured. One US study found a
negative association, where pregnant Medicaid benefi-
ciaries were less likely to receive an influenza vaccine
[29]. Nine other US studies and one Irish study reported
a positive association between having insurance and being
vaccinated among children and youth [18, 22, 28, 39],
adults [43], pregnant women [19, 30], healthcare
personnel [37, 38], the elderly [26, 40], and mental health
patients [17]. Overall, the literature seems to show that in
countries without universal publicly-funded insurance,
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persons with private insurance were more likely to be vac-
cinated than persons receiving public insurance through
social programs, and, those with public insurance were
more likely to be vaccinated than those without any cover-
age. Five of the above nine US studies adjusted for the ef-
fects of other variables (including SES) in their analysis,
four of which found insurance coverage to be independ-
ently associated with influenza vaccination. Three studies
considered the role of influenza vaccination and SES in
countries with tax-funded healthcare systems (i.e.,
Denmark [32], Belgium [33], and Spain [16]) and found
no association.

Discussion
Over half of the studies included in this review support
what has been reported previously: there is a relation-
ship between SES and influenza vaccination. However,
the direction of the relationship (i.e., positive or negative
association) is not always clear and seems to vary de-
pending on how SES is measured (e.g., as a single meas-
ure or a combination of education, income, class). The
high numbers of positive associations likely reflect that
nine of 42 studies (21.4%) reported this relationship
using a single measure to capture SES. It is possible that
the association may not have been so prominent, had
additional measures been used. To illustrate the above
point, consider the following two studies, both which
used the US National Health Interview Survey. In 2011,
Fox and Shaw (2014) found that higher income was as-
sociated with higher levels of vaccination [21]. In 2010,
Der-Martirosian et al. (2013) found an association be-
tween higher income and vaccination, but reported an
association with only some levels of education, and no
association with employment status [43]. It is possible
that the 2011 study would have found similar findings,
putting into question the potential influence of “SES,”
had they expanded their analysis.
Researchers may measure and report on SES depend-

ing on how they conceptualize this concept. Experts
have recognized the implications that different measures
of SES can have for healthcare policy and planning [59].
It is therefore important that authors employ as many
measures as possible for SES and consider how they
interact, to convey as much information about the influ-
ence of SES as possible.
In some cases, we found that while studies initially re-

ported an association between SES and influenza, this
association disappeared after adjusting for variables re-
lated to SES (e.g., age, sex, or rural location). One ex-
ample is the relationship reported between education
and influenza among pregnant women in California,
which disappeared after the authors adjusted for race
and healthcare provider recommendation [15]. These
findings illustrate that factors other than SES may also

affect the results and are important to consider in ana-
lysis due to their independent relationship with SES. For
instance, individuals without public or private insurance
may only access healthcare when they can afford to
pay for it out of pocket. Similarly, individuals with
higher levels of education may have access to jobs
that afford them health insurance and access to
healthcare providers.
Not all studies reported the variables that were ad-

justed for in the analysis, making it difficult to assess the
true impact of SES on influenza vaccination. Experts
have previously noted that SES is often employed as an
adjustment variable in analysis to measure for potential
confounding or effect measure modification [8], how-
ever, the above findings suggest it may be equally im-
portant to consider factors that are linked to SES less
directly than income, education, and employment [60].
Additional factors that reflect an individual’s social pos-
ition, including working conditions, job security, and so-
cial support may mitigate access to quality education,
adequate income levels, and meaningful work. Other
factors such as race (and racism), ability (and ableism),
gender (and gender-based discrimination), and social
stigma may affect an individual’s access to social and
material resources.
Another variable linked to SES and influenza vaccin-

ation is insurance status, particularly in countries with-
out universal, publicly-funded health care. We found
that an overall positive relationship existed between per-
sons with private health insurance and influenza vaccin-
ation in countries without universal, publicly-funded
healthcare, but no association in countries with univer-
sal, publicly-funded health care. Studies from this review
showed that private insurance was independently associ-
ated with influenza vaccination and SES, which suggests
that its effects should be adjusted for during analysis as
a potential confounder. Insurance status may serve as a
marker of SES, since having private insurance may speak
to the higher levels of skills or education that may be re-
quired to obtain well-paying, unionized, or other jobs
likely to sponsor insurance plans for employees. Persons
with health insurance may also be more likely to possess
the financial and non-financial resources (e.g., transpor-
tation, time off work for appointments, health literacy,
experience and trust in system) required to access
healthcare. Some of the studies in this review have indi-
cated that having a source of usual care and a physician
that recommends influenza vaccination strongly influ-
ences whether individuals will receive immunization
[16, 22, 34]. It is therefore recommended that authors
explicitly address whether their study population is
covered by publicly-funded health care or insurance
programs when publishing on the topic of influenza
vaccination and SES.
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Finally, the studies reviewed show variation among dif-
ferent populations. Healthcare personnel in the US were
more likely to be vaccinated if they had higher levels of
education [37, 38]; however, this may also reflect the
presence of mandatory vaccination policies in some
healthcare settings, such as hospitals. Another difference
was the findings among the elderly, which often contra-
dicted those for younger adults [26, 40]. Trends in high-
risk populations also differed from those in the general
population. For example, while no association was found
between income and vaccination for cancer patients in
Korea or between education and vaccination among
diabetic patients in Spain [16, 46]; a negative associ-
ation was found between education and vaccination
among obese patients in Italy [27]. It is possible that
high-risk patients may be less affected by SES in situ-
ations where they receive regular care by a healthcare
provider, which may – for populations with compro-
mised immune systems – include a recommendation
for vaccination.
There are limitations associated with this review. Stud-

ies were limited to the English language published be-
tween 2012 to 2017, which may have resulted in the
exclusion of potentially relevant articles. A second limi-
tation of this study is its focus on education, income,
and class as determinants of SES. Other potential
markers for SES include culture, race and ethnicity,
knowledge, attitudes, and perceptions of the influenza
vaccine, disability, and access to health care. Future
research could focus on a broader assessment of SES
to determine how the above factors mitigate the asso-
ciation between influenza vaccination and education,
income, or class.

Conclusion
This comprehensive review has contributed additional
knowledge about the relationship between SES and in-
fluenza vaccination. To the best of our knowledge, this
is the first systematic review to explore this topic with-
out limiting studies to a specific population by age or
characteristic. We found that a relationship appears to
exist across different patient and sociodemographic pop-
ulations, internationally, and that this relationship varies
according to which measures of SES are used. Further
research is needed to consider how factors related to
SES beyond education, income, and class influence the
relationship between SES and influenza. Finally, we rec-
ommend that authors be explicit in describing the SES
concept they are trying to capture with the measure(s)
they use when they assess the association between SES
and influenza vaccination. Where possible, we recom-
mend that multiple measures of SES be utilized to tell as
complete a story as possible.
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