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Influenza is a respiratory illnesswhich results in significantmorbidity andmortality, especially in the older
population. Older people living in Long-TermCare Facilities (LTCFs) have a significantly higher risk of infec-
tion and complications from influenza. Influenza vaccine is considered thebest strategy toprevent infection
in high-risk populations. In Australia, the Communicable Diseases Network Australia (CNDA) suggests a
vaccination coverage rate of 95% in both staff and residents1. This study aims to measure the vaccination
coverage rates for residents in LTCFs and identify predictors of vaccination uptake for these individuals.
This study was conducted in nine LTCFs in four sites from March to September 2018. This was done via

medical record reviews for residents over 65 years old in these LTCFs, collecting information such as vacci-
nation status, age, gender, ethnicity and occupation. Simple andmultivariable logistic regression was used
to calculate the Odds Ratio (OR) to determine significant predictors of influenza vaccination uptake.
The overall vaccination rate among LTCF residents was 83.6%. Significant predictors of vaccination were

LTCF location, ethnicity and previous year vaccination status. Residents in LTCF Site Dwere less likely to be
vaccinated compared to SiteA (OR0.11, 95%CI 0.02–0.61), non-Caucasianswere less likely to get vaccinated
(OR 0.09, 95% CI 0.01–0.67), and residents who refused the 2017 vaccine were less likely to be vaccinated
(OR 0.04, 95% CI 0.01–0.15).
Compared with previous Australian studies on LTCF vaccination rates, the overall vaccination rate was

high in these LTCFs (83.6% versus 66–84%), but it varied across different sites. Reasons for varying vaccina-
tion rates should be explored further – for example, lower rates in non-Caucasians with diverse cultural
backgrounds. Better understanding the causes of under-vaccination can help improve vaccination pro-
grams in LTCFs.

� 2019 Elsevier Ltd. All rights reserved.
1. Introduction

Influenza is a respiratory illness which results in significant
morbidity and mortality [2,3], and can lead to severe complications
such as bronchiolitis, pneumonia, and death [4]. The influenza
virus is extremely adept at evading the human adaptive immune
system because of antigenic drift and antigenic shifts of the virus
RNA [5]. As such, annual influenza vaccination is currently consid-
ered the most effective method for preventing influenza virus
infection and its complications [6,7].

Influenza is responsible for considerable disease burden in Aus-
tralia, as well as other countries, causing significant numbers of
hospitalisations and deaths each year [4,8,9,10]. Although any indi-
vidual may contract the virus, influenza is especially a threat to
older people [4]. In developed countries, the majority of deaths
attributable to influenza occur in people age 65 and over, espe-
cially those over 80 years old with pre-existing health problems
[11] – such as asthma, heart disease, stroke, diabetes, HIV, and can-
cer – and residents of Long Term Care Facilities (LTCFs) [12–14].
This could be explained by physiological immunosenescence,
whereby the immune system declines with age, particularly with
decreasing numbers of T cells [15,16]. This makes older people in
general particularly susceptible to influenza. However, those who
stay in LTCFs are at relatively more risk [2,17–19]. Seasonal
influenza outbreaks are often explosive in LTCFs, with high attack
rates [14]. Considering the high prevalence of frailty amongst res-
idents, close quarter living arrangement, shared caregivers, and
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high movement of staff and visitors, it should be of no surprise that
this particular subgroup is more susceptible to influenza compared
to the general elderly population living in the community [18].

The Australian government strongly encourages individuals in
high risk groups to be vaccinated against influenza [20]. The Com-
municable Diseases Network Australia (CNDA) also suggests a vac-
cination coverage rate of 95% in both staff and residents [1] of
LTCFs in order to have optimal vaccination coverage and minimize
the impact of influenza epidemics. This might be the reason why
influenza vaccination rates among LTCF residents are tend to be
slightly higher compared to the general population [21]. Vaccina-
tion rates of LTCF residents were found to be about 66–84% in pre-
vious Australian studies [17] and 71–89% in European studies [22].
This is compared to vaccination rates in the general population,
which was 80.5% in 2013 [23].

There are many factors that tend to determine vaccination
uptake in the general older population (both in LTCFs and in the
community). These can take the form of socioeconomic and demo-
graphic factors such as sex, age, ethnicity and education level; or
they can be factors such as the ready availability of information,
knowledge and advice [7,24,25]. Often, these factors will greatly
affect beliefs and perceptions, and ultimately the health beha-
viours of the population [26].

A systematic review [24] of 27 studies of the 2009 influenza A
pandemic found that the factors positively influencing influenza
vaccination in the general population were male sex, younger
age, higher education levels, being in a priority group for which
vaccination was recommended, getting prior seasonal influenza
vaccination, belief that the vaccine was safe and/or effective, and
obtaining information from official medical sources. Additionally,
a study in the United States [7] showed that higher education,
non-smoking status, being physically active, having current poor
physical health, and a history of various chronic diseases were
associated with receiving the influenza vaccine.

Furthermore, Martinez-Baz et al. [25] found that people vacci-
nated against influenza in one season tended to be vaccinated in
the following one. Vaccination was moderately associated with
sociodemographic, clinical and health care factors. The most
important factor was whether their treating physician encouraged
the patient to get the vaccine or not.

Even though there are many studies [24,25,27] which investi-
gate the predictors or determinants of influenza vaccination in
older people in general, we have not found Australian studies that
specifically investigate predictors within LTCFs or study their risk
factors separately from the rest of the older population who live
in the community. This study therefore helps to fill in this gap in
the literature in order to help guide policy with regard to influenza
vaccination in LTCF residents.

In this study, we reviewed the medical records of four LTCFs to
estimate vaccine coverage and identify the predictors of influenza
vaccination specifically among older people living in LTCFs.
1.1. Aims

We aimed to measure the 2018 seasonal influenza vaccination
coverage rates for residents in LTCFs in Sydney from March to
September 2018, as well as to determine predictors of positive vac-
cination status.
2. Methods

A descriptive epidemiologic study of residents in LTCFs was
conducted. We worked with a single affiliated aged care provider
and included all nine facilities in their four sites in metropolitan
Sydney, spread out across North, South, and South-western Syd-
ney. We collected vaccination histories and baseline demographic
data of the consenting residents through medical record reviews.
This included information such as vaccination status, age, gender,
smoking, alcohol intake, comorbidities, medications, ethnicity
and past occupation. Vaccination is given by treating doctors, but
generally arranged by the LTCF in a single month between March
and April each year. The LTCF arranges for all treating doctors to
vaccinate within a period of about four weeks. Vaccination records
are specifically documented with vaccine label stickers in the
patient files.

2.1. Recruitment

This study first involved recruitment and obtaining consent
from residents or their next-of-kin from all LTCFs. The LTCFs had
classified the residents into those who were cognitively impaired
(e.g. those suffering from dementia) and therefore had no capacity
to consent, and those who were cognitively able to make their own
decisions. Those who were cognitively able were approached in
person and received information about the study. Written consent
was obtained from those that were willing to participate. For those
who were cognitively impaired, consent was obtained from their
next-of-kin. To do this, next-of-kin were contacted by phone and
provided information about the study. If they were agreeable, they
were mailed or emailed a consent form to sign and return.

2.2. Data collection

Once consent was received, baseline data was collected from all
nine facilities in the four sites. Vaccination status of each resident
was recorded, along with the type of vaccine given. Physical med-
ical records were reviewed to acquire other relevant information
about the residents, including their age, sex, reason for admission
into the LTCF, frequency of visitors, marital status, ethnicity, birth-
place, employment history, smoking and drinking status, as well as
basic medical and treatment history. Each resident was counted as
having a positive vaccination status when the official vaccine label
(containing vaccine type, batch number, and expiry date) was pre-
sent in the physical records, or if there was other proof of vaccina-
tion reflected in the medical records, such as a letter from the
patient’s private doctor or an official hospital discharge summary
stating positive vaccination status. Since influenza vaccination
was offered to all of the residents in the LTCFs, medical records
with no confirmation of vaccination, or those stating that vaccina-
tion was declined was defined as a negative vaccination history.
Those who moved into the LTCF in the study year after the influ-
enza vaccination and hence lacked a vaccination record were clas-
sified as having an ‘‘unknown” vaccination history.

2.3. Analysis

Descriptive analysis was conducted for this population accord-
ing to their demographic characteristics. These demographic char-
acteristics include which LTCF site they were from, age group, sex,
reason for admission, frequency of visitors, marital status, ethnic-
ity, birthplace, previous occupation, current smoking and drinking
status, presence of any comorbidities, corticosteroid use, and
whether or not they had an influenza vaccination in 2017.

The four LTCF sites are labelled: A, B, C and D. Residents were
divided into ‘‘Caucasian” and ‘‘others”, as recorded in their medical
records. This was because there were a large number of Caucasians
and a small number of other ethnicities. Birthplace was divided
into ‘‘Australia”, ‘‘other developed nations”, and ‘‘developing
nations”, classified using the International Monetary Fund (IMF)
World Economic Outlook 2018 [28], as people living in developing
countries are less likely to have access to vaccination, or be aware



Table 1
Demographic Characteristics of all participants in the study.

Variable Number Percentage (%)

Site
A 120 51.7
B 37 15.9
C 45 19.4
D 30 12.9

Age Group (Years)
65–75 37 15.9
76 and above 195 84.1
Mean age 84.2 (±8.14) NA

Sex
Female 162 69.8
Male 70 30.2

Reason for Admission
Dementia 174 75.0
Non-Dementia 58 25.0

Frequency of Visitors
Frequent1 170 75.0
Non-Frequent2 40 17.2
Unknown 22 9.5
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of benefits of vaccines [29]. Residents’ previous occupation was
divided into jobs related to the medical field, or not. This was done
in order to find out if previous occupation and professional knowl-
edge of infectious diseases would impact the decision to have vac-
cinations done. Corticosteroid medication use was also recorded, as
this could have an immunosuppressive effect on these residents
and hence may make them more likely to get vaccinated if they
were warned of this side effect by their doctors.

Following this, logistic regression was done using IBM SPSS �

software to determine the association between each demographic
variable and influenza vaccination in 2018, expressed as odds
ratios at a 95% confidence interval. A p-value of 0.05 or less was
considered significant. This is shown in Table 2 in the Analysis sec-
tion of Results, with the outcome being an influenza vaccination in
2018. A multivariable regression analysis was done to determine if
other factors had a significant confounding effect on the relation-
ship between these factors and vaccination rate. This is shown in
Table 3. All of the variables in univariate analysis were considered
in the multivariate analysis. However, all the different co-
morbidities were pooled under one variable, which was ‘‘Presence
of comorbidities”.
Marital Status
Married 96 41.4
Widowed/Divorced 121 52.2
Never Married 15 6.5

Ethnicity
Caucasian 216 93.1
Others3 16 6.9
2.4. Ethics approval

Ethics approval for this project was provided by the UNSW
HREC (No. HC17996). Approval was given by the research and gov-
ernance office of the care provider (project code R153).
Birthplace
Australia 150 64.7
Other Developed Nations 55 23.7
Developing Nations 27 11.6

Previous Occupation
Medical Related 15 6.5
Non-medical Related 176 75.9
Unknown 41 17.7

Current Smoker
No 222 95.7
Yes 10 4.3

Current Drinker
No 210 90.5
Yes 22 9.5

Any Co-morbidities
No 2 0.9
Yes 230 99.1

Corticosteroid use
No 216 93.1
Yes 16 6.9

Flu Vaccination in 2017
No 22 9.5
Yes 140 60.3
Unknown 70 30.2

1 More than once a week.
2 Less than once a week.
3 Asian, Indigenous, or Pacific Islander.
3. Results

A total of 262 out of 628 residents (41.7%) were recruited and
had medical records reviewed. 30 participants had an unknown
2018 influenza vaccination status and were excluded; hence 232
participants were included in the analysis.

The overall vaccination rate for influenza was found to be 83.6%
(194/232). The demographic characteristics of the 232 included
participants of this study are shown in Table 1 below.

The analysis was done based on the 232 residents with known
2018 vaccination status, and results are shown in Table 2 below. Of
these 232, 127 residents (54.7%) received the high dose trivalent
vaccine, while 24 residents (10.3%) received the adjuvanted triva-
lent vaccine, and 17 residents (7.3%) received the standard quadri-
valent influenza vaccine; a further 26 residents (11.2%) had
confirmed vaccination status but unknown vaccine type, while
38 residents (16.4%) received no vaccination.

In the univariate analysis, the particular LTCF site, ethnicity, and
previous year influenza vaccination were significant predictors of
influenza vaccination status in 2018. Compared to Site A, vaccina-
tion rates were significantly lower in Site B (OR 0.26 [95% Confi-
dence Interval (CI) 0.11–0.63]) and Site D (OR 0.33 [95% CI 0.13–
0.86]). Non-Caucasian residents were less likely to have an influ-
enza vaccination compared to Caucasians (OR 0.29, 95%CI 0.10–
0.85). Those who did not have an influenza vaccination in the pre-
vious year were also much less likely to have positive vaccination
status this year (OR 0.10, 95% CI 0.04–0.26).

Multivariable analysis was done on all of the above-mentioned
variables and is shown in Table 3 below.

Covariates included site, age group, sex, reason for admission,
frequency of visitors, marital status, ethnicity, birthplace, previous
occupation, smoking status, drinking status, presence of comor-
bidities, use of corticosteroid medication, and flu vaccination in
2017. In multivariable analysis, Site B became non-significant
now with an Adjusted Odds Ratio (AOR) of 0.32 (95% CI 0.07–
1.50) after adjusting for other variables. All the other variables
remained significant, with Site D site having an AOR of 0.11 (95%
CI 0.02–0.61) compared to the reference Site A, non-Caucasians
with an AOR of 0.09 (95% CI 0.01–0.67), and negative status for pre-
vious year vaccination with an AOR of 0.04 (95% CI 0.01–0.15).
4. Discussion

In this study, we have shown that the overall 2018 seasonal
influenza vaccination rate in residents across four LTCFs was rela-
tively high, and were similar to other studies that showed Aus-
tralian LTCF vaccination rates[17,21,22]. However, this is still
well below the 95% target rate set by the CNDA, and below rates



Table 2
Univariate Analysis of predictors of 2018 Influenza Vaccination.

Variable Number of Positive Vac Status/total number of each category Rate (%) Univariate Analysis (OR, 95% CI) Significance (P Value)

Site
A 105/120 87.5 Ref
*B 24/37 64.9 0.26 (0.11–0.63) 0.003
C 44/45 97.8 6.29 (0.81–49.05) 0.080
*D 21/30 70.0 0.33 (0.13–0.86) 0.023

Age Group (Years)
65–75 32/37 86.5 1.30 (0.47–3.59) 0.608
76 and above 162/195 83.1 Ref

Sex
Female 136/162 84.0 Ref
Male 58/70 82.9 0.92 (0.44–1.96) 0.836

Reason for Admission
Dementia 147/174 84.5 Ref
Non-Dementia 47/58 81.0 0.79 (0.36–1.70) 0.539

Frequency of Visitors
Frequent1 140/170 82.4 Ref
Non-Frequent2 33/40 82.5 1.01 (0.41–2.50) 0.982
Unknown 21/22 95.5 4.50 (0.58–34.76) 0.149

Marital Status
Married 77/96 80.2 Ref
Widowed/Divorced 104/121 86.0 1.51 (0.74–3.09) 0.261
Never Married 13/15 86.7 1.60 (0.33–7.71) 0.556

Ethnicity
Caucasian 184/216 85.2 Ref
*Others3 10/16 62.5 0.29 (0.010–0.85) 0.018

Birthplace
Australia 125/150 83.3 Ref
Other Developed Nations 46/55 83.6 1.02 (0.44–2.35) 0.959
Developing Nations 23/27 85.2 1.15 (0.37–3.6) 0.811

Previous Occupation
Non-medical Related 151/176 85.8 Ref
Medical Related 11/15 73.3 0.46 (0.13–1.54) 0.206
Unknown 32/41 78.0 0.59 (0.25–1.38) 0.223

Current Smoker
Yes 9/10 90.0 1.80 (0.22–14.64) 0.577
No 185/222 83.3 Ref

Current Drinker
Yes 17/22 77.3 0.63 (0.22–1.84) 0.398
No 177/210 84.3 Ref

Any Co-morbidities
Yes 192/230 83.5 – –
No 2/2 100 – –

Asthma
Yes 14/18 77.8 0.66 (0.21–2.13) 0.486
No 180/214 84.1 Ref

Chronic Lung Disease
Yes 26/31 83.9 1.02 (0.37–2.85) 0.968
No 168/201 83.6 Ref

Heart Disease
Yes 60/73 82.2 0.86 (0.41–1.80) 0.69
No 134/159 84.3 Ref

Previous Stroke
Yes 23/28 82.1 0.89 (0.32–2.50) 0.822
No 171/204 83.8 Ref

Diabetes
Yes 46/54 85.2 1.17 (0.50–2.72) 0.723
No 148/178 83.1 Ref

Mobility Problems
Yes 119/144 82.6 0.83 (0.40–1.71) 0.605
No 75/88 85.2 Ref

Other Comorbidities (Besides those named)
Yes 191/228 83.8 1.72 (0.17–17.0) 0.638
No 3/4 75.0 Ref

Corticosteroid use
Yes 11/16 68.8 0.40 (0.13–1.25) 0.096
No 183/216 84.7 Ref
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Table 2 (continued)

Variable Number of Positive Vac Status/total number of each category Rate (%) Univariate Analysis (OR, 95% CI) Significance (P Value)

Flu Vaccination in 2017
Yes 123/140 87.9 Ref
*No 9/22 40.9 0.10 (0.04–0.26) <0.001
Unknown 62/70 88.6 1.07 (0.44–2.62) 0.880

1 More than once a week.
2 Less than once a week.
3 Asian, Indigenous, or Pacific Islanders.

Table 3
Multivariate Analysis of predictors of 2018 Influenza Vaccination.

Variable Multivariate Analysis (OR, 95%
CI)

Significance (P
Value)

Site
A Ref
B 0.32 (0.07–1.50) 0.150
C 4.84 (0.41–57.11) 0.211
*D 0.11 (0.021–0.61) 0.011

Age Group (Years)
65–75 1.38 (0.35–5.44) 0. 645
76 and Above Ref

Sex
Female Ref
Male 0.758 (0.27–2.12) 0.598

Reason for Admission
Dementia Ref
Non-Dementia 0.481 (0.11–2.19) 0.344

Frequency of Visitors
Frequent1 Ref
Non-Frequent2 0.99 (0.30–3.27) 0.987
Unknown 3.80 (0.28–50.95) 0.313

Marital Status
Married Ref
Widowed/Divorced 1.57 (0.55–4.48) 0.396
Never Married 0.77 (0.10–5.90) 0.802

Ethnicity
Caucasian Ref
*Others3 0.09 (0.01–0.67) 0.019

Birthplace
Australia Ref
Other Developed

Nations
0.87 (0.28–2.69) 0.809

Developing Nations 3.48 (0.47–25.81) 0.222

Previous Occupation
Non-medical Related Ref
Medical Related 0.49 (0.09–2.64) 0.409
Unknown 0.68 (0.20–2.31) 0.537

Current Smoker
No Ref
Yes 4.77 (0.25–92.33) 0.302

Current Drinker
No Ref
Yes 0.24 (0.06–1.06) 0.060

Any Co-morbidities
No NA NA
Yes NA NA

Corticosteroid use
No Ref
Yes 0.14 (0.03–0.76) 0.023

Flu Vaccination in 2017
Yes Ref
*No 0.04 (0.01–0.15) 0.000
Unknown 1.32 (0.37–4.74) 0.671

1 More than once a week.
2 Less than once a week.
3 Asian, Indigenous, or Pacific Islander.
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achieved in the funded infant vaccination program [1]. The rate of
influenza vaccination in the general population in 2013 was 80.5%
[23] and 71.6% in 2016, and there are no routine annual coverage
data available [30]. Given the increased risk of an influenza out-
break happening in a LTCF compared to in the community, the
facility management is likely to encourage vaccination amongst
the residents to provide influenza protection. In addition, the Aus-
tralian government also recommends and funds vaccination for
people aged >65 years, because they are one of the high-risk
groups [31]. The severe epidemic of influenza in 2017, which
affected LTCFs badly [10], may have increased the general public’s
awareness of the severity of influenza, and therefore caused an
increase in influenza vaccination rates in 2018. As a result of the
2017 epidemic, the Australian government introduced two
enhanced vaccines for people >65 years in 2018, the high dose
TIV and the adjuvanted TIV. Yet some residents still received the
standard quadrivalent vaccine in 2018. LTCFs we studied would
arrange vaccination within their facilities with treating doctors,
making it readily available to their residents, and therefore make
it an easier process compared to people living in the community.

We have also found that that the predictors of vaccination in
LTCFs studied include site, ethnicity of residents and previous year
vaccination status. Individual sites had statistically significant dif-
ferences in vaccination rates. This may be because of differences in
the application of policies and guidelines with respect to vaccina-
tion, and/or different primary care providers servicing each site.
In general, the process across all sites was for the registered nurses
(RNs) to gain consent for influenza vaccination, whether from
cognitively-able residents or the next-of-kin of cognitively
impaired residents, and then for the resident’s designated General
Practitioner (GP) to administer the vaccine. The differences
between sites may lie in the way that the importance of vaccina-
tion is communicated to the residents or the next-of-kin, and in
the practices and views of individual GPs. Furthermore, the demo-
graphic and clinical backgrounds of the residents at each site var-
ied. For example, the proportion of residents with dementia was
different for the different facilities. The locations of each LTCF site
might affect which part of Sydney the residents tended to come
from. This may indicate that each site may contain individuals
from different socio-economic backgrounds, and therefore impact-
ing vaccination rates differently [32]. Perceptions of the residents
or next-of-kin towards vaccine may also play a role in vaccination
status of the residents in LTCFs [33].

We have also shown that Caucasian residents are significantly
more likely to be vaccinated. This mirrors existing data in other
developed countries such as the United States [27]. There may be
several reasons for this. For example, it is well documented that
immigrants and individuals who are brought up in a non-
western education system tend to be less trusting of western med-
ication compared to those native to a western culture [34]. Fur-
thermore, though immigration status was not found to be
significant in this study, other studies have consistently shown
that immigrant groups to western countries tend to have generally
lower rates of vaccination, regardless of vaccine type [35].
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Although the residents in this study did not need to pay for their
influenza vaccination, it would be important to note that in gen-
eral, financial factors may present a barrier to vaccination. Because
of this, poorer individuals, those who are not aware of government
policies which pay for vaccination, or individuals from certain eth-
nic groups may perceive the cost of vaccination as too high or not
worth paying for [36], and therefore choose not to be vaccinated.

Furthermore, studies have consistently shown that there are
appreciable disparities in healthcare use in general due to ethnicity
and due to differences in English language fluency [37,38]. In terms
of influenza vaccination specifically, other studies have shown that
there is significant racial or ethnic difference in the rates of influ-
enza vaccination, especially in high risk groups [39–41]. Addition-
ally, a US study found that although institutionalised aged care
helps to increase vaccination rates across the board, it does not
reduce the racial disparity in vaccination rates across the groups
[40]. These studies look primarily at US data and their different
ethnic groups. However, it is possible to infer this for an Australian
population as both are English-speaking developed countries with
predominantly Caucasian populations, but with significant migrant
populations.

However, it is important to note that a vast majority of our sam-
ple size was Caucasian (216/232). This means that other races may
not have been sufficiently represented, and a larger sample size
will more accurately ascertain the role of race and ethnicity in vac-
cination status.

Our study did not look at individual reasons why people
rejected the vaccination. However, it is clear from the literature
that negative perception of vaccination is highly correlated with
negative vaccination status [7,24]. Fears regarding vaccine safety
and vaccine side effects are amongst the top reasons people decline
influenza immunisation. There is also widespread distrust or dis-
connect between public health measures and the general popula-
tion, as well as some misconceptions about the potential severity
of influenza infection [33,42,43]. An Australian study [33] done
looking at the 2009 influenza pandemic showed that 65% of the
population surveyed were not vaccinated at the time of the survey,
which took place in the middle of the 2009 influenza season. Thir-
teen percent of the people surveyed opted to ‘‘wait and see” if
there were any adverse effects of the vaccine, and 17% were not
willing to be vaccinated. Of these 17%, 39% had the perception that
vaccines were unnecessary, 26% had doubts about vaccine safety in
general, and 17% did not believe in vaccines.

These findings point to the fact that negative perception is still a
major barrier, and if we want to further increase influenza vaccina-
tion rates in LTCFs, we need to take steps to specifically address
fears, doubts, and misconceptions of individuals and their relatives
or legal guardians.

We have not found other studies which look at predictors of
vaccination for residents of LTCFs specifically. However, it is
important for the medical research community to study this, if
we are to use evidence-based medicine to shape aged care policy
regarding vaccination and make informed decisions that tackle
specific barriers to vaccination uptake.

This study has some limitations. First and foremost, this study
was confined to LTCFs operated by one provider, and only those
facilities that were situated in metropolitan Sydney. Therefore,
results may not necessarily represent other LTCFs around Australia,
whose situation, operating procedure, and other variables might
differ significantly from the ones we studied. This LTCF provider
is also a respected market leader with decades of operational expe-
rience. Years of experience and operational know-how, coupled
with the fact that it is a stable charity, could mean that it may rep-
resent the more ‘‘ideal” end of the spectrum. For example, the
National Immunisation Program offers free vaccination to all peo-
ple over 65, but all the LTCFs we studied helped to administer this
vaccine. They do this through a consent-gaining process, simulta-
neously explaining to residents and relatives the importance of
immunity to influenza. This is followed by ordering vaccines to
each site. The allocated GPs then administer the vaccines to the
residents. This process is streamlined and well thought out but
requires significant organisational prowess that other less estab-
lished LTCFs may not possess. Hence, the observed rate of vaccina-
tion here may be an overestimate of rates Australia-wide.

Furthermore, selection bias may have occurred. People who are
health conscious may be more aware of the science behind vacci-
nation and herd immunity and may be more willing to participate
in the study. Individuals against vaccination may be more likely to
decline to participate. As a result, there may be an overestimation
of the vaccination uptake rate and this could limit the generalis-
ability of the study findings. The length of stay in the LTCF is
important as well, as people that have been in the facility long
tended to have more complete medical records compared to those
who were relatively new residents. This could affect the complete-
ness of the information we collected. Additionally, we only man-
aged to recruit 262 residents out of 628 (41.7%) of the total
residents. This too may limit generalisability due to the relatively
small number of participants and these participants did not form
the majority of this aged care provider.

It is also important to clarify that although we did state that
influenza vaccination is currently the most effective prevention
method we have against the seasonal flu, this paper does not dis-
cuss the effectiveness of the influenza vaccination in terms of clin-
ical outcomes. There is currently uncertainty regarding the
effectiveness of the influenza immunisation at an individual level
in the elderly [44], but this is beyond the scope of this paper.

However, the study has several strengths. Our recruitment
strategy involved explaining to potential participants that they
could choose to remain unvaccinated even if they participated in
the study. This would discourage the selection bias mentioned
above and would provide us with both a vaccinated and unvacci-
nated group enrolled in our study, providing a reasonable estimate
of vaccine uptake rates.

Finally, the data collected was objective. Many studies looking
at vaccination rates and its determinants tend to use subjective
terms such as attitudes, understanding and perceived benefits
[19,45,46]. Using such variables increases the risk of influencing
the participants and causing selection bias in the study. The use
of demographic data as variables limits subjectivity in the
questionnaires.
5. Conclusion

Overall vaccination rate in the studied LTCFs were high, though
it varied across sites and by ethnicity. There is a need to conduct
larger scale studies to more accurately determine predictors of vac-
cination among LTCF residents, using a larger sample size and
more detailed investigation into cultural and lifestyle factors. Fur-
thermore, future studies could collect qualitative data on the rea-
sons why some residents of LTCFs do not get influenza
vaccination, identifying both individual, next of kin, cultural and
organisational reasons for non-vaccination. This way, policy mak-
ers in Australia can be better informed, and older people residing
in long term care homes may be better protected from influenza.
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