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ABSTRACT
The objectives of this study were to estimate coverage of influenza vaccination in Spain among adults
suffering chronic conditions, to assess time trends from 2014 to 2017 and to identify vaccine uptake
predictors. We used individualized data of persons ≥15 y interviewed in the 2017 Spanish National
Health Survey. Vaccine uptake and the presence of the chronic conditions analyzed (diabetes; cancer;
chronic respiratory disease; chronic heart disease and cerebrovascular disease) were self-reported.
Independent variables included sex, age and nationality. In 2017 overall influenza vaccination uptake
among subjects with high-risk chronic conditions remained low (40.3%) and decreased significantly from
2014 (41.7%, adjusted OR 0.98 95%CI 0.84–0.98). The highest coverage was found among those with
cerebrovascular disease (52.2%), diabetes (51.5%) and heart disease (51.4%) and the lowest figures for
those suffering cancer (34.9%) and respiratory disease (35.1%). Coverage for cancer patients declined
a 25% from 2014 to 2017. Older persons had higher coverages whereas females and immigrant
population had lower uptakes.

We conclude that influenza vaccination coverage among the high-risk population in Spain for
suffering chronic conditions remains at a low level and has decreased significantly from 2014 to 2017,
this affects more intensely to females and immigrants.
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Evidence of global influenza burden disease has led many
countries to prioritize vaccination programs to prevent mor-
tality and morbidities during influenza seasonal epidemics.1

Vaccination is the most effective intervention to control dis-
semination, morbidity and mortality of seasonal influenza, as is
accepted and recommended worldwide.1,2 Although the
Advisory Committee on Immunization Practices recommenda-
tion targets all persons aged ≥6 months, most countries limit
vaccination to persons at high risk for medical complications or
age mainly due to economic costs.1 However, recent studies have
found that universal vaccination is cost-effective because it
results in a reduction of the economic costs for hospitalization,
the number of visits to the physician and the mortality caused by
influenza.3 Without a doubt, it is cost-effective to increase vac-
cination rates in high-risk young adults.4

Despite strategies and interventions from governments to
increase vaccination uptake of persons at higher risk, a great
majority of European countries reported low coverage in
vaccination, far below the 75% coverage recommended for
older persons and for those with medical conditions by the
European authorities by 2015.5–10

There are several reports that analyze why vaccination is
not accepted by the population, even in those high-risk
groups. A systematic review found that elderly persons and

females and those visiting the physician have higher levels of
vaccination uptake.11 On the other side, fear of potential side-
effects, previous bad experience with the vaccine may be
negative factors for vaccination.6

In Spain and other European countries, several studies
have found that vaccination uptake among high-risk groups
is lower than the recommended rates and also showed
a descending time-trend on vaccination uptake over the last
years, especially after the 2009 H1N1 influenza pandemic.7,8,10

In Spain, the general practitioner is the main route for admin-
istering influenza vaccination, and patients are usually vacci-
nated at their primary-care health centers.7,10 Vaccination is
free of charge for all recommended groups. It should also be
remarked that advertisements in the media, including, televi-
sion, radio and newspapers are used in order to increase
vaccination uptake.7,10

The objectives of this study were to estimate coverage of
influenza vaccination in Spain among high-risk groups for
suffering chronic medical conditions (diabetes; cancer;
respiratory disease; heart disease and cerebrovascular disease),
to assess time trends from 2014 to 2017 and to identify
vaccine uptake predictors. To do so we used individualized
data of persons ≥15 y interviewed in the 2017 Spanish
National Health Survey.
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We examined data from the Spanish National Health Survey
2017 (SNHS2017) conducted fromOctober 2016 toOctober 2017.
It included a representative sample of non-institutionalized adult
population aged 15 y or over. Briefly, the type of sampling used is
a three-stage stratified sampling and the collection method is
a computer-assisted home-based personal interview. A total of
23,089 participant’s interviews were included in the SNHS2017
and analyzed in our investigation. Details of the SNHS2017meth-
odology are described elsewhere.12

Vaccine uptake was assessed by asking the participants
“Were you vaccinated against influenza during the last vacci-
nation campaign?”

We analyzed socio-demographic variables such as age, sex
and country of birth (Spain or another country). Those not born
in Spain have been considered immigrants in our investigation.

To identify those chronic conditions for which annual
influenza vaccination was recommended in Spain, regardless
of the age group, we classified the participants as having the
disease if they answered affirmatively to the question; ‘have
you ever been diagnosed by a physician with the following
disease?” showing the interviewed a list including: diabetes;
cancer; respiratory disease (if the patient had asthma and/or
chronic bronchitis and/or emphysema and/or chronic
obstructive pulmonary disease); heart disease (if the patient
had experienced myocardial infarction and/or angina pectoris
and/or coronary heart disease); cerebrovascular disease (if the
patient had experienced a stroke and/or brain embolism and/
or cerebral infarction and/or brain hemorrhage).

The presence of one or more of these self-reported chronic
diseases was used to create the dichotomous (yes/no) variable
“any chronic condition”.

The statistical analysis included; first, we described vaccination
uptake for each medical condition according to sex, age
group, nationality and number of other chronic conditions
present. Second, we analyzed coverage against seasonal influenza
according to each chronic diseases and age groups in the 2017 and
2014 National Health surveys. Percentage of vaccination and its
95% confidence interval (CI) were calculated for each condition.

In addition, the 2014 and 2017 SNHS databases were
combined to estimate the time trends for uptake of influenza
vaccination. For this, a multivariable logistic-regression model
was constructed, using year (2014 vs. 2017) as the main
independent variable, and adjusted by age, sex and presence
of the chronic conditions analyzed.

Multivariable logistic regressions were conducted using the
variables that, in the bivariate variable analysis, were statisti-
cally significant (p < .10) and those that, although not statis-
tically significant, were of interest from a healthcare and
epidemiological standpoint. Variables were eliminated, one
at each step, according to their significance in the model
used (Wald statistic) and considering the model’s goodness
of fit with the previous step (likelihood ratio test). The effects
of interaction among the variables included in the final model
were also examined.

Statistical significance was set at 0.05 (2-tailed). The ana-
lysis was performed using STATA 13® (StataCorp LP,
Lakeway DriveCollege Station, Texas, USA).

In accordance with Spanish legislation, it is not necessary to
submit the study protocol to an ethics committee or request
informed consent, since the data come from anonymous and
publicly available databases. These databases can be downloaded
freely and without cost from the website of the Spanish Ministry
of Health. (https://www.mscbs.gob.es/estadisticas/microdatos.do)

Women represented 51.3% of the sample and 28.9% were
60 y old or over. 6.3% were not Spanish born and 23.9%
reported having at least one of the chronic condition ana-
lyzed. Overall, influenza vaccination uptake was 18.1% and
reached 40.3% among those in the high-risk groups for suffer-
ing chronic conditions.

The influenza vaccination coverages for each medical con-
dition are shown in Table 1.

According to the chronic condition, we found the highest
uptake among those with cerebrovascular disease (52.2%)
followed by diabetes (51.5%) and heart disease (51.4%). The
lowest figures are shown in those with cancer (34.9%) and
respiratory disease (35.1%). We observed that females had
lower rates of vaccination than male in all groups except for
diabetes (52.2% of female vs. 50.8% of male) and cerebrovas-
cular disease (52.4% vs. 51.9%). In all groups, vaccination
uptake increased with age. Those participants 75 y or over
had the highest rates of vaccination. Immigrant subjects
showed lower rates of vaccination uptake than Spanish born
subjects in almost all groups, except cerebrovascular disease,
where they had similar rates (52.4% vs 52.2% for Spanish
participants). Those reporting a higher number of chronic
conditions had higher influenza vaccination coverage, those
with three or more had a 66.1% uptake compared with only
27.28% for those suffering a single condition.

Table 1. Influenza vaccination coverage against seasonal influenza among high risk subjects according to study variables. 2017 Spanish National Health Survey.

Respiratory disease Heart disease Diabetes Cancer Cerebrovascular disease Any chronic Condition

VARIABLE Category N (%) N (%) N (%) N (%) N (%) N (%)

Sex Male 362 (37.5) 512 (51.8) 498 (50,8) 147 (38.7) 111 (51.9) 1126 (41.6)
Female 359 (32.8) 423 (50.7) 465 (52,2) 188 (32.4) 88 (52.4) 1096 (39.0)

Age group 15–44 y 75 (9.6) 30 (18.2) 18 (16,1) 3 (3.9) 7 (31.8) 121 (11.0)
45–59 y 109 (25.8) 74 (24.2) 122 (33.1) 36 (14.1) 20 (29.0) 269 (22.5)
60–74 y 246 (56.9) 333 (53.1) 391 (50,6) 146 (37.8) 70 (52.6) 835 (48.2)
≥75 286 (74.1) 498 (69.1) 432 (70.1) 150 (62.0) 102 (65.0) 992 (68.4)

Nationality Spanish-born 696 (35.8) 915 (52.7) 940 (52.2) 329 (35.6) 188 (52.2) 2169 (41.3)
Immigrant 25 (21.7) 20 (23.0) 23 (31,9) 6 (16.7) 11 (52.4) 53 (19.8)

Number of chronic conditions One 378(18.37) 434(23.81) 506(26.99) 161(16.77) 87(22.72) 1506 (27.28)
two 235 (55.8) 364 (57.9) 332 (60.0) 114 (44.2) 74 (54.8) 560 (56.1)
three or more 108 (66.3) 137 (69.8) 125 (65.4) 60 (63.8) 38 (58.5) 156 (66.1)

TOTAL 721 (35.1) 935 (51.4) 963 (51.5) 335 (34.9) 199 (52.2) 2222 (40.3)
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Table 2 shows influenza vaccination coverage for seasonal
influenza, according to chronic diseases and age groups in the
2014 and 2017 Spanish National Health Surveys.

Time trend analysis in influenza uptake coverage showed
a significant decrease between 2014 and 2017 for Spanish
adults with any high-risk medical condition from 41.66%
(95% CI 40.13–43.20) to 40.26% (95% CI 38.82–41.71). After
adjusting by sex, age and comorbidities these reductions
remained significant (OR 0.92; 95%CI 0.84–0.98), this means
a 8.7% lower coverage in year 2017 compared with 3 y before.
According to specific conditions only participants with
a cancer showed a significant decrease over time (OR 0.80;
95%CI 0.64–0.98). This means that the coverage for cancer
patients declined a 25% from 2014 to 2017.

Results of multivariable analysis to identify predictors of
influenza vaccination uptake among high-risk subjects are
shown in Table 3.

In all chronic conditions studied, being older and suffering
more than one chronic disease was associated to higher prob-
ability of vaccination uptake. Male gender was a positive pre-
dictor of influenza vaccination uptake in all groups, except
among those in the cerebrovascular disease group.

Spanish birth status was also associated to higher rates of
influenza vaccination than immigrant status, but this associa-
tion was only statistically significant among heart disease
sufferers and those with any chronic condition. None of the
interactions analyzed showed a significant result.

The most relevant findings of this study are that influenza
vaccination uptake in high-risk population groups due to
suffering a chronic condition are unacceptably low and seem
to be decreasing over time.

In our investigation, the overall uptake for those suffering
one or more of the chronic conditions analyzed was 40.3%
with coverage of only 16.9% in those aged 15–59 y. In
England, for the 17/18 campaign, 49.4% of those aged
between 16 and 65 y with one or more clinical at-risk group
were vaccinated and this uptake was almost two points lower
than in the 14/15 campaign (51.2%).13 In our investigation,
this decrement was from 17.8% to 16.9% from 2014 to 2017.

In a study conducted by Jorgensen et al., among the 44
European countries with influenza vaccine recommendations
for persons with specific chronic illnesses in 2014/2015, 14
(32%) provided information on coverage and most countries
reported rates below 40%.5

Table 2. Influenza vaccination coverage against seasonal influenza in Spain according to chronic diseases and age groups. 2014 and 2017 Spanish National Health
Surveys.

Respiratory disease Heart disease Diabetes Cancer Cerebrovascular disease Any chronic Condition

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Survey Category (N) (N) (N) (N) (N) (N)

2014 15–60 y 17.2(14.67–20.06) 17.43(13.55–22.12) 28.39(23.17–34.25) 11.92(8.22–16.99) 23.77(14.94–35.62) 17.82(15.87–19.94)
1051 459 456 279 87 2084

≥60 y 65.06(61.49–68.46) 64.89(62.09–67.59) 61.98(58.96–64.92) 55.08(50.51–59.56) 66.42(60.63–71.75) 60.82(58.92–62.68)
1010 1655 1490 639 381 3726

Total 36.30(33.87–38.79) 51.12(48.48–53.74) 51.80(49.03–54.56) 39.45(35.82–43.20) 56.39(50.90–61.73) 41.66(40.13–43.20)
2061 2114 1946 918 468 5810

2017 15–60 years 15.23 (12.96–17.82) 21.91 (17.53–27.01) 29.02 (24.23–34.33) 11.75 (8.42–16.18) 30.11 (19.29–43.73) 16.91 (15.11–18.87)
1240 475 482 332 92 2336

≥ 60 years 65.02 (61.48–68.40) 61.66 (58.93–64.31) 59.25 (56.46–61.98) 47.16 (43.10–51.26) 59.16 (53.20–64.86) 57.39 (55.56–59.19)
818 1348 1389 628 291 3184

Total 35.03 (32.71–37.42) 51.30 (48.78–53.81) 51.47 (48.96–53.98) 34.91 (31.78–38.18) 52.19 (46.74–57.59) 40.26 (38.82–41.71)
2058 1823 1875 960 383 5520

Time trenda (OR 95%CI) 0.95(0.81–1.09) 1.00(0.87–1.16) 0.98(0.85–1.15) 0.80(0.64–0.98) 0.84(0.61–1.15) 0.92(0.84–0.98)
a Adjusted by age, sex and other comorbidities.

Table 3. Predictors of influenza vaccination uptake among high risk subjects. 2017 Spanish National Health Survey.

Respiratory
disease Heart disease Diabetes Cancer

Cerebrovascular
disease

Any chronic
Condition

VARIABLE Category OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%) OR (CI 95%)

Age group 15–44 y 1 1 1 1 1 1
45–59 y 2.58 (1.84–3.63) 1.52 (0.86–2.67) 1.67

(0.95–2.95)
3.32 (1.12–9.86) 1.07 (0.33–3.46) 1.86 (1.41–2.44)

60–74 y 5.62 (3.85–8.21) 3.54 (2.05–6.10) 2.50
(1.41–4.41)

5.71 (1.97–16.56) 2.31 (0.76–7.04) 3.67 (2.77–4.87)

≥75 10.09
(6.63–15.34)

6.11
(3.50–10.69)

4.56
(2.54–8.21)

10.89
(3.70–32.10)

4.00 (1.31–12.19) 6.65 (4.90–9.02)

Sex Female 1 1 1 1 1 1
Male 1.43 (1.17–1.75) 1.29 (1.08–1.55) 1.30

(1.09–1.56)
1.39 (1.06–1.81) 1.09 (0.75–1.60) 1.31 (1.15–1.48)

Nationality Immigrant 1 1 1 1 1 1
Spanish-
born

1.58 (0.85–2.94) 2.17(1.19–3.94) 1.64
(0.86–3.12)

2.58 (0.89–7.44) 1.27(0.40–4.00) 2.02 (1.30–3.14)

Number of chronic
conditions

One 1 1 1 1 1 1
Two or
more

2.41 (1.79–3.26) 2.50 (1.84–3.41) 2.20
(1.67–2.91)

4.40 (2.82–6.88) 2.25 (1.02–4.95) 2.72 (2.23–3.33)
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In the Netherlands, the influenza vaccination rate among
patients with cardiovascular diseases, lung diseases, diabetes
and aged 60 y and older decreased significantly from 71.5% in
the 2008 season to 59.6% in the 2013 vaccination season. The
difference of 11.9% was gradual over the years, with a mean
decrease of 2.4% per year.8

In Canada from 2006 to 2014 most of the clinical groups
analyzed showed a slightly decreasing trend of vaccination
rates with an overall decrease for those with any chronic
condition from 51% to 47%.14

Unlike European countries survey data from the US for
season 13/14 indicated coverage for people aged 18–64 y with
a high-risk medical condition of 46.3% with similar figures for
the 16/17 season 46.4%15,16 This positive trend has also been
found in Korea.17

When we compare the estimated uptake in patients with
a chronic condition in previous Spanish surveys we find that
coverage was 42.7% in the 2011/12 SNHS. Therefore, over
a two-point drop has occurred over the last 5 y for the entire
population suffering a high-risk condition in Spain.10

The respiratory disease group showed an overall vaccine
uptake (35.1%) lower than other high-risk groups analyzed,
which was an outstanding result, since respiratory disease is
particularly related to influenza complications, such as pneu-
monia and vaccination is highly recommended.18 The inclu-
sion of asthma among the respiratory diseases, that usually
effect young people, may partially explain this finding.

Remarkable that in the year 11/12 SNHS uptake was two
points higher 37.4% suggesting that the downward trend is
also affecting this risk group.10

Reports from other countries found results ranging from
37.4% to 49,1% uptake among patients with respiratory disease,
which are considered low vaccination rates and agree with us
finding higher vaccination uptake among elder persons.13,19

This could be explained because most patients and physicians
are more self-aware of pneumonia as the most severe complica-
tion of influenza disease among older patients and vaccination
is known to be effective to prevent hospitalizations.14,20

Regarding vaccination coverage among the cancer group
patients, we observed the lowest rate, with 34.9% and this remains
low for young or old patients. Despite a systematic review report-
ing the benefits of vaccination for this risk group, vaccination
rates found in other studies were also very low (18% and 9%) in
line with our results.21–23 Another relevant finding regarding
persons with cancer was that vaccination uptake decreased from
2014 to 2017, which states the need to conduct studies to estimate
barriers or patient behaviors to explain this result.10

For the other three chronic conditions analyzed; cerebro-
vascular disease, diabetes and heart disease we described
similar figures compared with 5 y before but lower than
those obtained in other European countries.10,13

When analyzing predictors of vaccination uptake, older ages
were associated to higher rates of vaccination, confirming others
reports.17,24,25 We found, unlike other studies, that females were
less likely to uptake the vaccine than males.6,17,19 However other
studies, some performed in Spain, showed similar results to
ours.7,10,26 In our opinion, this could be explained by a lack of
recommendation for females, as they are considered to be more
aware of self health care and prevention compliance habits.

Another explanation could be because of their uncertainties on
the usefulness and safety of the vaccine.27

Finally, we found that non Spanish born persons were less
likely to uptake the vaccine than Spanish persons. Some prior
studies have reported similar results regarding social and racial
disparities on vaccination.10,24,28 In Spain, non-Spanish persons
might have less regular access to primary medical care and
subsequently are less likely to be regularly vaccinated, which
has been pointed out as one of the principal determinants for
influenza vaccine uptake.6,26

Some possible strategies to improve vaccination coverage
among high-risk groups that could be implemented in our
country include among others; surveillance of vaccine uptake,
giving financial incentive to nurses and physicians, lowering the
age at which the vaccine recommendation becomes universal,
distributing and translating information of the benefits of the
vaccine in the natal languages of immigrants and providing the
vaccine in nontraditional settings.1,4,6,7,10,11,26–28 Our present
study has several limitations. First, self-reported measures of
influenza vaccination coverage and chronic conditions were
used in our analysis and are therefore subject to recall bias.
Nevertheless, some studies suggest that, despite the fact that
overestimation of influenza vaccination coverage may occur,
self-reporting may be the only effective and feasible way to
gather data on preventive services uptake.29 Furthermore,
other studies have reported high sensitivity, specificity and con-
cordance between self-reported chronic conditions and medical
records used as a reference.30

In cross-sectional designs, as we do not have a follow-up
period, and the risk factors and the event are measured at the
same time, we cannot be certain it the exposure-disease pro-
cess is reversed. In other words, the event causes the exposure.

Lastly, the initial response rate to the SNHS −2017 was
around 72% so a nonresponse bias should be considered.12

We conclude that influenza vaccination coverage among
the high-risk population in Spain for suffering chronic con-
ditions remains at a low level and has decreased significantly
from 2014 to 2017. Females and non Spanish persons are less
likely to uptake the vaccine. We encourage primary care
physicians to increase awareness in recommending the vac-
cine, giving detailed information to high-risk persons.
Implementation of new vaccination campaign strategies to
increase coverage must be a primary objective.

Disclosure of potential conflicts of interest

No potential conflicts of interest were disclosed.

Funding

This work was supported by the FIS (Fondo de Investigaciones Sanitarias—
Health Research Fund, Instituto de Salud Carlos III) co-financed by the
European Union through the Fondo Europeo de Desarrollo Regional
(FEDER, “Una manera de hacer Europa”): grant no. PI16/00564;Instituto
de Salud Carlos III [PI16/00564].

References

1. Grohskopf LA, Sokolow LZ, Broder KR, Walter EB, Fry AM,
Jernigan DB. Prevention and control of seasonal influenza with

98 M. A. MARTINEZ-HUEDO ET AL.



vaccines: recommendations of the advisory committee on immu-
nization practices—United States, 2018–19 influenza season.
MMWR Recomm Rep. 2018;67(03):1–20. doi:10.15585/mmwr.
rr6703a1. PMID: 30141464.

2. Chow EJ, Davis CT, Abd Elal AI, Alabi N, Azziz-Baumgartner E,
Barnes J, Blanton L, Brammer L, Budd AP, Burns E, et al. Update:
influenza activity - United States and Worldwide, May
20-October 13, 2018. MMWR Morb Mortal Wkly Rep. 2018;67
(42):1178–85. doi:10.15585/mmwr.mm6742a3. PMID: 30359347.

3. Yang K-C, Hung H-F, Chen M-K, Chen -SL-S, Fann JC-Y,
Chiu SY-H, Yen AM, Huang KC, Chen HH, Wang ST. Cost-
effectiveness analysis of universal influenza vaccination: applica-
tion of the susceptible-infectious-complication-recovery model.
Int J Infect Dis. 2018;73:102–08. doi:10.1016/j.ijid.2018.05.024.
PMID: 29906602.

4. Wateska AR, Nowalk MP, Zimmerman RK, Smith KJ, Lin CJ. Cost-
effectiveness of increasing vaccination in high-risk adults aged 18–64
years: a model-based decision analysis. BMC Infect Dis. 2018;18
(1):52. doi:10.1186/s12879-018-2967-2. PMID: 29370768.

5. Jorgensen P, Mereckiene J, Cotter S, Johansen K, Tsolova S,
Brown C. How close are countries of the WHO European Region
to achieving the goal of vaccinating 75% of key risk groups against
influenza? Results from national surveys on seasonal influenza vac-
cination programmes, 2008/2009 to 2014/2015. Vaccine. 2018;36
(4):442–52. doi:10.1016/j.vaccine.2017.12.019. PMID: 29287683.

6. Casalino E, Ghazali A, Bouzid D, Antoniol S, Pereira L, Kenway P,
Choquet C. Patient’s behaviors and missed opportunities for vacci-
nation against seasonal epidemic influenza and evaluation of their
impact on patient’s influenza vaccine uptake. PLoS One. 2018;13(3):
e0193029. doi:10.1371/journal.pone.0193029. PMID: 29565990.

7. Dios-Guerra C, Carmona-Torres JM, López-Soto PJ, Morales-Can
é I, Rodríguez-Borrego MA. Prevalence and factors associated
with influenza vaccination of persons over 65 years old in Spain
(2009–2014). Vaccine. 2017;35(51):7095–100. doi:10.1016/j.vac-
cine.2017.10.086. PMID: 29122385.

8. Tacken MA, Jansen B, Mulder J, Campbell SM, Braspenning JC.
Dutch influenza vaccination rate drops for fifth consecutive year.
Vaccine. 2015;33(38):4886–91. doi:10.1016/j.vaccine.2015.07.052.
PMID: 26232343.

9. Council of the European Union.Council recommendation of
22 December 2009 on seasonal influenza vaccination. Brussels
(Belgium); 2009. [accessed 2019 June 6]. http://eur-lex.europa.eu/
LexUriServ/LexUriServ.do?uri=OJ:L:2009:348:0071:0072:EN:PDF

10. Astray-Mochales J, López de Andres A, Hernandez-Barrera V,
Rodríguez-Rieiro C, Carrasco Garrido P, Esteban-Vasallo MD,
Domínguez-Berjón MF, Jimenez-Trujillo I, Jiménez-García R.
Influenza vaccination coverages among high risk subjects and health
care workers in Spain. Results of two consecutive National Health
Surveys (2011–2014. Vaccine. 2016;34(41):4898–904. doi:10.1016/j.
vaccine.2016.08.065. PMID: 27595448.

11. Kan T, Zhang J. Factors influencing seasonal influenza vaccina-
tion behaviour among elderly people: a systematic review. Public
Health. 2018;156:67–78. doi:10.1016/j.puhe.2017.12.007. PMID:
29408191.

12. Instituto Nacional de Estadística. Encuesta Nacional de Salud
2017. [Spanish National Health Survey 2017] [Accessed 2019
June 6]. https://www.mscbs.gob.es/estadEstudios/estadisticas/
encuestaNacional/encuestaNac2017/ENSE17_Metodologia.pdf

13. Influenza Surveillance Team, Vaccines and Countermeasures
Service, National Infection Service, PHE. Seasonal influenza vac-
cine uptake in GP patients in England: winter season 2017 to
2018. [accessed 2019 June 6]. https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/file/
710416/Seasonal_influenza_vaccine_uptake_in_GP_patients_win
ter_season_2017_to_2018.pdf

14. Buchan SA, Kwong JC. Trends in influenza vaccine coverage and
vaccine hesitancy in Canada, 2006/07 to 2013/14: results from
cross-sectional survey data. CMAJ Open. 2016;4(3):E455–62.
doi:10.9778/cmajo.20160050. PMID: 27975047.

15. CDC. Flu vaccination coverage, United States, 2016–17 influenza
[accessed 2019 June 6]. https://www.cdc.gov/flu/fluvaxview/cover
age-1617estimates.htm#age-group-adults

16. CDC.Flu vaccination coverage, United States, 2013–14 influenza
season. [accessed 2019 June 6]. https://www.cdc.gov/flu/fluvax
view/coverage-1314estimates.htm

17. Seo J, Lim J. Trends in influenza vaccination coverage rates in
South Korea from 2005 to 2014: effect of public health policies on
vaccination behavior. Vaccine. 2018;36(25):3666–73. doi:10.1016/
j.vaccine.2018.05.024. PMID: 29739721.

18. Restrepo MI, Sibila O, Anzueto A. Pneumonia in patients with
chronic obstructive pulmonary disease. Tuberc Respir Dis. 2018;81
(3):187–97. doi:10.4046/trd.2018.0030.Review. PMID: 29962118.

19. Bacurau AG de M, Francisco PMSB. Prevalence of influenza
vaccination in adults and elderly with chronic respiratory
diseases. Cad Saude Publica. 2018;34(5):e00194717. doi:10.1590/
0102-311x00194717. PMID: 29846401.

20. AndrewMK, Shinde V, Ye L, Hatchette T, Haguinet F, Dos Santos G,
McElhaney JE, Ambrose A, Boivin G, BowieW, et al. The importance
of frailty in the assessment of influenza vaccine effectiveness against
influenza-related hospitalization in elderly people. J Infect Dis.
2017;216(4):405–14. doi:10.1093/infdis/jix282. PMID: 28931244.

21. Bitterman R, Eliakim-Raz N, Vinograd I, Zalmanovici Trestioreanu A,
Leibovici L, Paul M. Influenza vaccines in immunosuppressed adults
with cancer. Cochrane Database Syst Rev. 2018;2:CD008983.
doi:10.1002/14651858.CD008983.pub3. PMID: 29388675.

22. Poeppl W, Lagler H, Raderer M, Sperr WR, Zielinski C,
Herkner H, Burgmann H. Influenza vaccination perception and
coverage among patients with malignant disease. Vaccine. 2015;33
(14):1682–87. doi:10.1016/j.vaccine.2015.02.029. PMID: 25720791.

23. Nitsch-Osuch A, Gołębiak I, Wyszkowska D, Rosińska R, Kargul L,
Szuba B, Tyszko P, Brydak LB. Influenza vaccination coverage
among polish patients with chronic diseases. Adv Exp Med Biol.
2017;968:19–34. doi:10.1007/5584_2016_193. PMID: 28315129.

24. Abbas KM, Kang GJ, Chen D,Werre SR, Marathe A. Demographics,
perceptions, and socioeconomic factors affecting influenza vaccina-
tion among adults in the United States. PeerJ. 2018;6:e5171.
doi:10.7717/peerj.5171.eCollection2018. PMID: 30013841.

25. Mah MW, Hagen NA, Pauling-Shepard K, Hawthorne JS, Mysak M,
Lye T, Louie TJ. Understanding influenza vaccination attitudes at
a Canadian cancer center. Am J Infect Control. 2005;33(4):243–50.
doi:10.1016/j.ajic.2004.12.006. PMID: 15877021.

26. de Bekker-Grob EW, Veldwijk J, Jonker M, Donkers B,
Huisman J, Buis S, Swait J, Lancsar E, Witteman CLM,
Bonsel G, et al. The impact of vaccination and patient character-
istics on influenza vaccination uptake of elderly people: A discrete
choice experiment. Vaccine. 2018;36(11):1467–76. doi:10.1016/j.
vaccine.2018.01.054. PMID: 29426662.

27. Jiménez-Garcia R, Lopez-de-Andres A, Hernandez-Barrera V,
Gómez-Campelo P, San Andrés-Rebollo FJ, de Burgos-Lunar C,
Cárdenas-Valladolid J, Abánades-Herranz JC, Salinero-Fort MA.
Influenza vaccination in people with type 2 diabetes, coverage, pre-
dictors of uptake, and perceptions. Result of the MADIABETES
cohort a 7years follow up study. Vaccine. 2017;35(1):101–08.
doi:10.1016/j.vaccine.2016.11.039. PMID: 27890398.

28. Crouse Quinn S, Jamison AM, Freimuth VS, An J, Hancock GR.
Determinants of influenza vaccination among high-risk Black and
White adults. Vaccine. 2017 Dec;35(51):7154–59. doi:10.1016/j.
vaccine.2017.10.083. PMID: 29126805.

29. Zimmerman RK, Raymund M, Janosky JE, Nowalk MP, Fine MJ.
Sensitivity and specificity of patient self-report of influenza and
pneumococcal polysaccharide vaccinations among elderly outpa-
tients in diverse patient care strata. Vaccine. 2003;21(13–-
14):1486–91. doi:10.1016/S0264-410X(02)00700-4. PMID:
12615445.

30. Martin LM, Leff M, Calonge N, Garrett C, Nelson DE. Validation
of self-reported chronic conditions and health services in
a managed care population. Am J Prev Med. 2000;18(3):215–18.
doi:10.1016/S0749-3797(99)00158-0. PMID: 10722987.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 99

http://dx.doi.org/10.15585/mmwr.rr6703a1
http://dx.doi.org/10.15585/mmwr.rr6703a1
http://dx.doi.org/10.15585/mmwr.mm6742a3
http://dx.doi.org/10.1016/j.ijid.2018.05.024
http://dx.doi.org/10.1186/s12879-018-2967-2
http://dx.doi.org/10.1016/j.vaccine.2017.12.019
http://dx.doi.org/10.1371/journal.pone.0193029
http://dx.doi.org/10.1016/j.vaccine.2017.10.086
http://dx.doi.org/10.1016/j.vaccine.2017.10.086
http://dx.doi.org/10.1016/j.vaccine.2015.07.052
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:348:0071:0072:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:348:0071:0072:EN:PDF
http://dx.doi.org/10.1016/j.vaccine.2016.08.065
http://dx.doi.org/10.1016/j.vaccine.2016.08.065
http://dx.doi.org/10.1016/j.puhe.2017.12.007
https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/encuestaNac2017/ENSE17_Metodologia.pdf
https://www.mscbs.gob.es/estadEstudios/estadisticas/encuestaNacional/encuestaNac2017/ENSE17_Metodologia.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/710416/Seasonal_influenza_vaccine_uptake_in_GP_patients_winter_season_2017_to_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/710416/Seasonal_influenza_vaccine_uptake_in_GP_patients_winter_season_2017_to_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/710416/Seasonal_influenza_vaccine_uptake_in_GP_patients_winter_season_2017_to_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/710416/Seasonal_influenza_vaccine_uptake_in_GP_patients_winter_season_2017_to_2018.pdf
http://dx.doi.org/10.9778/cmajo.20160050
https://www.cdc.gov/flu/fluvaxview/coverage-1617estimates.htm#age-group-adults
https://www.cdc.gov/flu/fluvaxview/coverage-1617estimates.htm#age-group-adults
https://www.cdc.gov/flu/fluvaxview/coverage-1314estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-1314estimates.htm
http://dx.doi.org/10.1016/j.vaccine.2018.05.024
http://dx.doi.org/10.1016/j.vaccine.2018.05.024
http://dx.doi.org/10.4046/trd.2018.0030.Review
http://dx.doi.org/10.1590/0102-311x00194717
http://dx.doi.org/10.1590/0102-311x00194717
http://dx.doi.org/10.1093/infdis/jix282
http://dx.doi.org/10.1002/14651858.CD008983.pub3
http://dx.doi.org/10.1016/j.vaccine.2015.02.029
http://dx.doi.org/10.1007/5584_2016_193
http://dx.doi.org/10.7717/peerj.5171.eCollection2018
http://dx.doi.org/10.1016/j.ajic.2004.12.006
http://dx.doi.org/10.1016/j.vaccine.2018.01.054
http://dx.doi.org/10.1016/j.vaccine.2018.01.054
http://dx.doi.org/10.1016/j.vaccine.2016.11.039
http://dx.doi.org/10.1016/j.vaccine.2017.10.083
http://dx.doi.org/10.1016/j.vaccine.2017.10.083
http://dx.doi.org/10.1016/S0264-410X(02)00700-4
http://dx.doi.org/10.1016/S0749-3797(99)00158-0

	Abstract
	Disclosure of potential conflicts of interest
	Funding
	References

