
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=khvi20

Download by: [Gerencia Regional de Salud] Date: 16 January 2017, At: 03:25

Human Vaccines & Immunotherapeutics

ISSN: 2164-5515 (Print) 2164-554X (Online) Journal homepage: http://www.tandfonline.com/loi/khvi20

Costs associated with influenza-related
hospitalization in the elderly

Núria Torner, Encarna Navas, Núria Soldevila, Diana Toledo, Gemma
Navarro, Aurea Morillo, Maria José Pérez, Angela Domínguez & the working
group of the project PI12/02079

To cite this article: Núria Torner, Encarna Navas, Núria Soldevila, Diana Toledo, Gemma
Navarro, Aurea Morillo, Maria José Pérez, Angela Domínguez & the working group of the
project PI12/02079 (2016): Costs associated with influenza-related hospitalization in the
elderly, Human Vaccines & Immunotherapeutics, DOI: 10.1080/21645515.2017.1264829

To link to this article:  http://dx.doi.org/10.1080/21645515.2017.1264829

Accepted author version posted online: 07
Dec 2016.
Published online: 07 Dec 2016.

Submit your article to this journal 

Article views: 63

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=khvi20
http://www.tandfonline.com/loi/khvi20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/21645515.2017.1264829
http://dx.doi.org/10.1080/21645515.2017.1264829
http://www.tandfonline.com/action/authorSubmission?journalCode=khvi20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=khvi20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/21645515.2017.1264829
http://www.tandfonline.com/doi/mlt/10.1080/21645515.2017.1264829
http://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2017.1264829&domain=pdf&date_stamp=2016-12-07
http://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2017.1264829&domain=pdf&date_stamp=2016-12-07


RESEARCH PAPER
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ABSTRACT
Seasonal influenza epidemics remain a considerable burden in adults, especially in those at higher risk of
complications. The aim of this study was to determine the costs associated with influenza-related
hospitalization in patients aged �65 y admitted to 20 hospitals from 7 Spanish regions during the 2013–
14 and 2014–15 influenza seasons. Bivariate analysis was used to compare costs in vaccinated and
unvaccinated cases. Costs were calculated according to the Spanish National Health System diagnosis-
related group tables for influenza and other respiratory system conditions (GRD 89 and GRD 101). A total
of 728 confirmed influenza cases were recorded: 52.9% were male, 46.7% were aged 75–84 years, and
49.3% received influenza vaccine �15 d prior to hospital admission. Influenza-related mean
hospitalization costs (MHC) were € 1,184,808 in unvaccinated and € 1,152,333 in vaccinated cases (2.75%
lower). Influenza vaccination showed significant protection against ICU admission (OR 0.35, 95%CI 0.21–
0.59; p < 0001); mechanical ventilation (OR 0.56, 95%CI 0.39–0.80; p D 0.002); secondary bacterial
pneumonia (OR 0.61, 95%CI 0.39–0.98; p D 0.04) and a higher degree of dependence (OR 0.74, 95%CI
0.55–0.99; p D 0.04). No association was observed for the Charlson comorbidity index or the mean
hospital stay. Although influenza vaccination of the elderly may not achieve significant savings in mean
hospitalization costs, it may lessen the degree of severity and avoid complications.
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Introduction

Every year, seasonal influenza causes a large disease burden with
large numbers of influenza infections in all age groups. Influenza is
a self-limiting illness, but severe secondary complications may
occur and often require hospitalization, overwhelming hospital
capacities and resulting in excess influenza-related mortality, espe-
cially in the elderly. Population aging is undoubtedly going to be a
key demographic challenge in many countries. The latest Eurostat
projections (Europop2010) show that, over the next 50 years, pop-
ulation aging is likely to attain unprecedented levels in 31 European
countries. This increasing trend to an aging population, low birth
rates, and increased life-expectancy highlights the importance of
assessing the costs these demographic changes imply.1

Vaccination remains the primary means for reducing the
burden of influenza yet, despite the availability of immuniza-
tion strategies, influenza remains a threat, especially for those
at greater risk of severe illness such as young children and the
elderly. Each year in the US, influenza is associated with
approximately 30,000 excess deaths 1,250,000 hospitalizations,
and billions of dollars in health care costs.2,3 The European
Centers for Disease Control (ECDC) estimate that nearly
40,000 people in the European Union die prematurely each
year due to causes associated with influenza, and that up to
90% of these deaths and nearly 50% of excess hospitalizations

occur in persons aged � 65 years, especially those with underly-
ing medical conditions.4,5

Because the elderly are at increased risk for serious complica-
tions due to influenza, they have a high priority in annual vacci-
nation strategies, together with pregnant women, healthcare
personnel and people of all ages with underlying comorbidities.
Influenza vaccination is recommended annually to ensure an
optimal match between the vaccine and the prevailing influenza
strains and because, unlike the long-lasting, strain-specific immu-
nity following natural infection, influenza vaccines induce protec-
tion of relatively short duration, particularly in the elderly.6

Annual vaccination is safe and effective and a cost-saving means
of preventing and controlling influenza in the elderly. In 2009,
the Council of the European Union influenza immunization cov-
erage target for people aged �65 y was set at 75% by 2014/15,
the same goal as applied to all defined target groups.7 Despite
these recommendations, influenza vaccination rates remain lim-
ited, even in targeted populations.8

Furthermore, most hospitalizations associated with influ-
enza infections are not correctly recorded in the discharge diag-
nosis, resulting in substantial uncertainty about the magnitude
of the clinical and economic burden.9

Various factors influence the impact of influenza in the
elderly. On the one hand, repeated contact with different
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influenza viruses produces a wide range of immune memory
which may be protective but, on the other hand, impaired
immunity due to senesce increases susceptibility to influenza.
In addition, underlying medical conditions may greatly
worsen the disease course. Thus, although morbidity is usu-
ally low in the elderly, influenza may occasionally have a
severe and complicated clinical course.10 A study in the
elderly by Mullooly et al. found an influenza-associated hos-
pitalization rate of 560 per 100,000 persons in subjects with
underlying medical conditions: the rate in healthy persons
aged �65 y was one third lower.11 Data from the Spanish
Influenza Sentinel Surveillance System (SISS) show cumula-
tive incidence rates in people aged �65 y were the lowest of
all age groups in the community setting, but that hospitaliza-
tion rates for severe laboratory-confirmed influenza (SLCI)
were the highest, accounting for 59% of all SLCI cases hospi-
talized and 75% of deaths during 2 influenza seasons (2013–
2014 and 2014–2015).12,13 Excess hospitalization of severe
cases during the influenza epidemic season results in greater
health costs and a greater work load for hospital services.
Reports estimating costs have shown differences between
countries, although the magnitude of the economic burden
due to influenza excess hospitalizations is of great relevance
everywhere.10,14-16

The aim of this study was to determine the costs associated
with laboratory-confirmed influenza-related hospitalization in
patients aged �65 y and assess the effect of influenza immuni-
zation in reducing costs due to hospitalization.

Results

A total of 728 confirmed influenza cases were recorded, of
which 52.9% were male, 46.7% were aged 75–84 years, and
49.3% received influenza vaccine �15 d prior to hospital
admission.

Overall mean hospital and intensive care unit (ICU) stays were
11.1 d (SD§ 10.8, range 1–138 days) and 8.5 d (SD§ 11.2, range
1–86 days), respectively. Charlson comorbidity index scores were:
high comorbidity 59.6%, low comorbidity 26.4%, and 14% had no
known comorbidity. Thirty-day mortality was 11.4% (83 cases).
Three hundred and 50 9 cases (49.3%) had received seasonal influ-
enza vaccine�15 d prior to hospital admission. Influenza immuni-
zation significantly protected against ICU admission (OR 0.35,
95%CI 0.21–0.59; p < 0001), the need for mechanical ventilation
(OR 0.56, 95%CI 0.39–0.80; p D 0.002), secondary bacterial

pneumonia (OR 0.61, 95%CI0.39–0.98; p D 0.04) and the degree
of dependence (OR 0.74, 95%CI 0.55–0.99; p D 0.04). Total con-
firmed influenza-related hospitalization costs in the study period
were € 2,337,141, with amean cost per case of € 3,219.Mean hospi-
talization costs (MHC) € 1,184,808 in unvaccinated cases and €

1,152,333 in vaccinated cases. The cost distribution, derived from
laboratory-confirmed influenza, and primary and secondary pneu-
monia due to confirmed influenza hospitalizations, is shown on
Table 1. This difference represents a 2.75% saving (€ 32,475) in
hospitalization costs in vaccinated cases. No association was
observed for the Charlson comorbidity index or the mean hospital
stay. The median age of patients who died was 80 y (range 66–93),
with no differences according to gender (50.6% male, 49.4%
female): however, there was a significant difference in the propor-
tion of women and men aged <80 y who died (OR 0.28, 95%CI
0.11–0.69; pD 0.005). There were no significant differences in peo-
ple who died according to vaccination status, regardless of age and
gender. Total PYLL due to confirmed influenza deaths was
367 years, with a 50% difference between vaccinated and unvacci-
nated subjects (122.1 vs. 250.1 years). PYLL in unvaccinated
women was 149.8 y compared with 23 y in vaccinated women,
while in men there was no difference (100.3 vs. 99.1 y respectively).
PYLL for males and females according to age group and vaccina-
tion status is shown in Table 2.

Discussion

The clinical and economic burden of influenza is significant, partic-
ularly in the elderly who are at greater risk for complications that
might require hospitalization and may be fatal.17 Significant direct
healthcare costs are linked with influenza in persons aged
� 65 years, driven by substantial numbers of influenza-related hos-
pitalizations, which are increasing as the overall population ages.8

Moreover, influenza-related hospitalizations in the elderly are

Table 1. Distribution of costs (€ 2015) for Confirmed influenza hospitalizations.
Influenza seasons 2013–2014 and 2014–2015.

Cause of admission Admissions
Total Hospitalization

cost
Mean cost per

case

Influenza 483 1,535,761 3,193
Primary Influenza

pneumonia,
160 523,350 3,271

Secondary Influenza
pneumonia,

85 278,030 3,271

Total number of cases 728 2,337,141 3,219

Table 2. Distribution of potential years of lilfe lost (PYLL) caused by laboratory confirmed influenza deaths. Influenza seasons 2013–2014 and 2014–2015.

Women Men Total

Age
group

Deaths in
vaccinated n

Deaths in
unvaccinated n

PYLL in
vaccinated

PYLL in
unvaccinated

Total
PYLL

Deaths in
vaccinated n

Deaths in
unvaccinated n

PYLL in
vaccinated

PYLL in
unvaccinated

Total
PYLL

PYLL in
vaccinated

PYLL in
unvaccinated

Total
PYLL

<69 0 0 0 0 0 4 4 52.4 52.4 104.8 52.4 52.4 104.8
70–74 0 7 0 95.2 95.2 5 4 40.5 32.4 72.9 40.5 127.6 168.1
75–79 1 3 8.6 25.8 34.4 2 5 6.2 15.5 21.7 14.8 41.3 56.1
80–84 4 8 14.4 28.8 43.2 7 7 0 0 0 14.4 28.8 43.2
85–89 5 5 0 0 0 0 1 0 0 0 0 0 0
>90 3 5 0 0 0 1 2 0 0 0 0 0 0

13 28 23 149.8 172.8 19 23 99.1 100.3 199.4 122.1 250.1 372.2

��Value for life expectancy in women was set at 85.6 y and 80.1 for men.36
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associatedwith significant disability and impairment of daily activi-
ties, with considerable social costs.19 Although influenza places a
considerable burden on patients and society, with indirect costs
greatly exceeding direct costs, indirect costs may not be so impor-
tant in the elderly as they are mostly comprised of work absentee-
ism and sick leave, which do not occur in the elderly.20

Influenza vaccination in the elderly has substantial benefits
and has been shown to be cost effective and cost saving.21

Nichol et al. found a 50% reduction in hospitalizations and a
35% reduction in mortality in people vaccinated against influ-
enza in a study that spanned 3 seasons, and a more recent study
found that adherence to seasonal influenza vaccination in the
elderly may reduce the risk of severe influenza outcomes.22,23

Recent Spanish observational studies found that vaccine effec-
tiveness in preventing laboratory-confirmed influenza-related
hospitalizations ranged from 31 to 59% in patients aged
� 65 y.24-26 Influenza vaccination policy in most developed
countries, therefore, targets people aged �65 y as part of the
effort to reduce the burden of mortality and disability in this
population.

Our study of the direct medical costs of laboratory-con-
firmed influenza hospitalizations in patients aged �65 y in
Spain found the mean cost per case was € 3,219, higher than
the € 2,490 found in Poland,14 the € 1,570.3 found in China,27

or the € 1,270€ (in terms of 2011 purchasing power) reported
in Italy.28 The reduction in cost of 2.5% in vaccinated cases in
our study came mainly from the reduction in the ICU stay,
sparing mechanical ventilation and preventing secondary bac-
terial pneumonia. The fact that no association was observed for
the Charlson comorbidity index may indicate the success of
correct care and close follow up of elderly patients with comor-
bidities such as CPOD, diabetes or cardiovascular impairment.

Although the highest proportion of cases were in the 75–
84 y age group (46.7%) and high proportion of cases presented
a high degree of independence in the Barthel score (62.1%),
influenza vaccination significantly protected patients with a
higher degree of dependence. However, other reports have
found that vaccine efficacy in reducing severe complications
and mortality declined with increasingly-impaired functional
status29 although our results are in accordance with other stud-
ies in the community-dwelling elderly.30

This study focused on the direct medical costs of laboratory-
confirmed influenza-related hospitalizations in patients aged
� 65 y. Future studies should include direct non-medical cost
and indirect costs, including transportation, to accurately mea-
sure the annual social and economic burden and impact attrib-
uted to influenza infections in Spain.

The direct medical costs of laboratory-confirmed influenza-
related hospitalizations found in our study indicates a heavy eco-
nomic burden for the health system. This burden is increased if the
patient has underlying medical conditions. Our study highlights
the need to develop targeted preventive strategies to increase influ-
enza vaccination coverage in the elderly to reduce hospitalization
and its economic burden. The concept of using metrics such as
PYLL instead of the number of deaths is often used to quantify the
disease burden.31We observed an indirect cost-benefit of influenza
vaccination, with 50% fewer PYLL, which suggests that greater
efforts to improve vaccination of the elderly and their caregivers
and healthcare staff should be encouraged.

Vaccines are a cost-effective, core component of any preven-
tive service and vaccination programs use surveillance systems
to better understand vaccination coverage and identify strate-
gies to reach those at the highest risk for influenza complica-
tions. It is critical to monitor influenza vaccination rates
among groups at high risk for developing influenza-related
complications to avoid disease onset, and reduce mortality and
healthcare costs, since these are the people who have the most
serious consequences once infected with influenza.32

Although influenza vaccination of the elderly may not
achieve significant savings in mean hospitalization costs, it can
lessen the degree of severity and avoid complications.

Methods

Study design

We performed a cross-sectional study in patients aged �65 y
admitted to 20 hospitals from 7 Spanish regions (Andalusia,
Basque Country, Catalonia,

Castile and Leon, Madrid, Navarra and Valencia Commu-
nity) with laboratory-confirmed influenza during 2 influenza
seasons; 2013–2014 and 2014–2015. Patients who did not give
written consent and residents of nursing homes were excluded.
Information on the influenza vaccination status was obtained
from vaccination registers, hospital medical records, vaccina-
tion cards or primary healthcare records.

Specifically-trained health professionals used a structured
questionnaire to collect information by patient interview and
review of medical records. The following predisposing charac-
teristics were recorded: age, sex, influenza vaccination status.
Variables related to social support were collected (number of
general practitioner visits during the last year, number of hospi-
tal visits during the last year, and the Barthel index, which has a
total score ranging from 0 (complete dependence) to 100 (com-
plete independence), as a measurement of limitations in activity
in study patients.33 Comorbidities were assessed using the
Charlson comorbidity index, which assigns a weight to each
comorbid condition (0: no comorbidity, 1: low comorbidity, 2:
high comorbidity).34

The cost-of-illness analysis measured direct health costs,
including the cost of hospital admission, using values specified
in the Spanish National Health System diagnosis-related group
tables for influenza and other respiratory system conditions
(GRD 89 and GRD 101)35 and indirect costs, calculated in
potential years of life lost (PYLL). PYLL were calculated by
multiplying the number of age-specific deaths attributable to
influenza by the difference in standard life expectancy at age of
death in 2014 from the mid-point of each age category. Life
expectancy, taken from standard life tables of the Spanish Sta-
tistical Institute (INE), was 85.6 y in women and 80.1 y in
men.36

Statistical analysis

Vaccinated and unvaccinated patients were compared using
bivariate analysis, taking into account the medical and risk
medical conditions and costs. The analysis was performed
using the SPSS v.18 statistical package.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 3
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