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Abstract

Background: Influenza is an acutely debilitating respiratory infection, contributing significantly to outpatient visits
and hospitalizations. Spain lacks comprehensive and updated data on the burden of influenza, particularly in the
outpatient setting. Our study aimed to fill this gap by estimating the clinical and economic burden of physician-diag-
nosed influenza cases in adults from four Spanish regions, stratified by age groups and presence of comorbidities.

Methods: A retrospective cost-of-illness study was conducted using data from an electronic medical records data-
base from the National Healthcare Service (NHS) of four Spanish regions for individuals aged > 18 years diagnosed
for influenza during the 2017/2018 epidemic season. Health resource utilization and related cost data were collected,
including primary care visits, referrals to other specialists, visits to the emergency department, hospitalizations, and
prescribed medicines.

Results: The study reported a total of 28,381 patients aged > 18 years diagnosed with influenza, corresponding to
1,804 cases per 100,000 population. Most patients were aged < 65 years: 60.5% (n=17,166) aged 18-49 and 26.3%
(n=7,451) 50-64 years. A total of 39.2% (n=11,132) of patients presented a comorbidity. Cardiovascular diseases
were the most common comorbidity reported along with influenza. The mean healthcare cost per case was esti-
mated at €235.1 in population aged 18-49 years, increasing by 1.7 and 4.9 times in those aged 50-64 (€402.0)

and > 65 (€1,149.0), respectively. The mean healthcare cost per case was 3.2 times higher in patients with comor-
bidities. The total healthcare cost of medically attended influenza cases was mainly driven by primary care (45.1%)
and hospitalization (42.0%). Patients aged 18-64 years old accounted for 61.9% of the costs of medically attended
influenza. Irrespective of age, patients with comorbidities accounted for 67.1% of costs.

Conclusions: Season 2017/2018 was associated with a considerable burden of influenza in Spain, which increased
with age and presence of comorbidities. Individuals with comorbidities accounted for most of the costs of influenza.
Results suggest that population aged 18-64 years old is generating the highest share of costs to the NHS when all
healthcare costs are considered. Preventive strategies targeting subjects with comorbidities, regardless of age, should
be warranted.
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Background

Influenza is an acutely debilitating viral infection with
a global estimated incidence rate of 5-10% in adults
[1]. It is one of the most common respiratory infec-
tions, leading to a substantial disease burden through-
out the world [2]. In Europe, influenza was ranked the
infectious disease with the highest impact on disabil-
ity-adjusted life years (DALYs), displaying simultane-
ously a high incidence, mortality and morbidity [3]. It
is most commonly caused by influenza A or B viruses
and occurs as seasonal epidemics, mostly during win-
ter [4, 5]. Minor changes in haemagglutinin antigen of
influenza viruses between influenza seasons result in
annual epidemics and peaks between November and
April months in countries in the Northern Hemisphere
(including Spain) [6]. The severity of influenza may vary
from mild to severe. While people with mild symptoms
may not require any medical attention, some patients
are at a greater risk of having severe complications,
requiring outpatient medical treatment or even hospi-
talization [7, 8]. The most frequently analysed influenza
complications are either pulmonary [9] or cardiovascu-
lar and cerebral stroke/ictus [10-13].

In addition to the clinical burden, influenza seasonal
epidemics also generate economic costs to society and
cause congestion of healthcare services during sea-
sonal peaks [14]. Therefore, estimating the economic
burden—both direct and indirect—is of utmost impor-
tance to support public authorities in formulating the
most effective prevention strategies to reduce the
global disease burden [15]. Nevertheless, the economic
burden of seasonal influenza remains poorly under-
stood, especially in at-risk populations and in European
Union countries, with emphasis being usually given to
the clinical burden [16-18].

Some studies have been conducted to estimate the
economic burden of influenza in Spain; however, these
are not updated and there are disparities in the results,
depending on the source and used methodology [15,
19-23]. A recent systematic review identified the need
to improve the identification of influenza cases and to
better understand the current clinical and economic
impact in Spain, particularly considering patients’ char-
acteristics [15] and healthcare settings such as primary
care and specialized outpatient care—which are not
usually considered in economic impact studies.

This study aims to fill this knowledge gap by ana-
lysing real-world data from an influenza epidemic

season regarding the direct healthcare cost of medically
attended influenza patients, according to age groups
and presence of comorbidities. The direct healthcare
cost of medically attended influenza is first assessed as
a mean cost per patient in the studied regions, and then
extrapolated to the whole country. The study also aims
to enable a better understanding of patient’s character-
istics and healthcare service consumption in the stud-
ied epidemic season.

Methods

Study design

The Burden of Acute Respiratory Infections (BARI) study
is a multidimensional real-world evidence study assess-
ing the clinical and economic burden of acute respiratory
infections (influenza and respiratory syncytial virus) in
Spain and Portugal [24]. We are reporting here the results
for a retrospective cost-of-illness analysis conducted
using data from a longitudinal electronic medical records
database from four Spanish regions to estimate the direct
healthcare cost per medically attended influenza case in
adult patients during the 2017/2018 epidemic season,
from the perspective of the Spanish National Health Ser-
vice (NHS). This season was analysed as the used data-
base was available only for two civil years (2017 and
2018).

Database

This study used an IQVIA database which includes
anonymized data extracted from the electronic medi-
cal records (EMR) of four Spanish regions. The data-
base includes all visits to these regions’ NHS between
January 2017 and December 2018. The specific regions
in the database cannot be disclosed due to confidential-
ity agreements in place. The information collected in
the database is provided by the regions themselves. This
database includes patients’ characteristics, all their visits
to distinct NHS healthcare providers and their diagnosis
leading to the healthcare visit as well as related comor-
bidities or other significant diseases. It enables a tracea-
bility of resource consumption per patient across distinct
healthcare settings, namely including information from
primary care general practitioners and nurses activities,
specialized care (outpatient’s consultations), visits to the
emergency department, hospitalizations and retail medi-
cines prescribed by physicians. Information on acute
and chronic diagnoses with date of diagnostic is avail-
able for every inhabitant, thus enabling the identification
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of individuals who had a potential influenza diagnosis
as well as other medical conditions (comorbidities). The
database does not include a linkage to influenza labora-
tory testing.

As of 31% December 2018, the database contained
longitudinal data of 1.9 million inhabitants from four
Spanish regions, of which 1.6 million (82.8%) were aged
18 years or above. Amongst the adult population, 54.1%
was aged between 18—49 years old, 23.9% between 50-64
and 22.0% aged 65 or above. The age profile of population
included in the database is similar to the one from the
overall Spanish population. In January 2019, Spain had
46.9 million inhabitants, of which 82.2% aged 18 years or
above. Amongst this adult population, 51.2% was aged
between 18-49 years old, 25.2% between 50-64 and
23.6% aged 65 or above [25].

Case definition

At hospital level, all regions used the International Clas-
sification of Diseases 9th Revision (ICD-9-MC) or 10
Revision (ICD-10-ES) to code the diagnosis and proce-
dures. In primary care, two regions used the ICD-9-MC
or ICD-10-ES classification, and other two used the
International Classification of Primary Care version 2
(ICPC-2). These regions represented, respectively, 60.8%
and 39.2% of the population covered by the database.

The study population included only medically attended
cases in individuals aged 18 years old or above with an
influenza diagnosis. Influenza episodes were defined as
those coded with ICPC-2 R80; ICD-9 487 or 488; or ICD-
10 J09, J10, or J11; in any primary or secondary diagno-
sis field. The selected codes are in accordance with the
literature [26, 27]. Patients receiving any of the afore-
mentioned influenza diagnosis codes were defined as a
medically attended influenza case. In hospitalizations
where influenza ICD code was the secondary diagnosis,
cases were not included if the primary diagnosis was due
to the following reasons: musculoskeletal, births, alcohol,
mental disease, programmed activity [24].

The number of medically attended influenza cases
were divided by the population in the database for the
same age group to compute a rate of cases per 100,000
inhabitants. Cases were stratified by age (18-49, 50-64
or > 65 years old) and by presence or absence of at least
one comorbidity.

Influenza season

The study period included influenza cases and consumed
resources observed between September 2017 and June
2018, following the influenza season definition used by
the national influenza surveillance system plus a one-
month margin.
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Comorbidities

Active diagnosis associated to the patients in the EMR
during the analysed period (chronic or acute patholo-
gies) were used to identify patients who had at least one
medical condition regarded as a risk factor for severe
influenza, in any primary or secondary diagnosis field,
considering the following conditions: pregnancy, diabe-
tes mellitus, respiratory or lung disease, cardiovascular,
immunocompromised, chronic liver disease and chronic
kidney disease (Supporting Materials Table S1).

Resource utilization estimation

An influenza episode was defined as the day when the
index diagnosis was made (index date), in primary care
or at the hospital, together with a related period of
14 days before and after that date, using Ehlken et al.
(2015) as a reference for the defined index period [28].
The healthcare resource consumption of patients dur-
ing their influenza episode (index date+ 14 days) was
derived from data on primary care (PC) visits, outpa-
tient specialist (OP) consultations (cardiology, pneu-
mology, internal medicine, amongst others), visits to
the emergency department (ED), hospitalizations (HO)
and retail prescription medicines (PM) prescribed by
physicians. For hospitalizations, only stays with influ-
enza coded as the primary or secondary diagnosis were
included. Visits performed to different specialists or
healthcare settings are individually accounted for, even
if they occurred in the same day, as each will have its
specific cost. Regarding medicines, the study included
only prescribed retail PM which are potentially used for
influenza-like illness (ILI) [29].

The analysis of resource utilization comprised two
steps. First, we assessed how many influenza cases visited
at least once each of the healthcare setting during their
influenza episode. Then, for those who visited the health-
care setting at least once, mean number of visits to each
healthcare setting per influenza case were computed.

Cost estimation

The analysis of direct costs was based on resource utiliza-
tion data combined with the unit cost of each resource.
The cost analysis comprised four steps and was strati-
fied by age and/or by presence or absence of at least one
comorbidity.

Mean healthcare cost per case per setting

Firstly, mean healthcare costs per case per setting were
computed. At this stage, the previously computed mean
number of visits to each healthcare setting of each influ-
enza case during their influenza period were multiplied
by the unit cost of each healthcare visit. The mean cost
per influenza case per setting were computed for PC, OP,
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ED, HO and PM. By mean costs per case per setting, we
mean, for instance, the mean cost of HO per influenza
case amongst influenza cases who were hospitalized dur-
ing their influenza episode.

Mean healthcare cost per case

Secondly, these mean costs per case per setting were
multiplied by the percentage of influenza cases in the
database visiting each of the healthcare setting. For
instance, the mean cost of HO per influenza case was
obtained by multiplying the mean cost of HO amongst
hospitalized influenza cases with the percentage of influ-
enza cases who were hospitalized. The sum of the mean
cost of PC, OP, ED, HO and PM per influenza case results
in the mean healthcare cost per influenza case.

Total healthcare cost of influenza cases in the database

The mean healthcare costs per case per setting were mul-
tiplied by the number of influenza cases visiting each
healthcare setting in the database.

Total extrapolated healthcare cost of medically attended
influenza cases in Spain

Finally, the healthcare cost of medically attended
influenza was extrapolated for the whole country for
2017/2018. The mean healthcare costs of each influ-
enza case were multiplied by the ratio of influenza cases
per 100,000 people in the database, for each age group.
This was then multiplied by the Spanish population in
each age group, using official data published by the INE
— Instituto Nacional de Estadistica (National Statistics
Institute) for resident population as of 1st of January
2019 [30].

Unit costs of each resource

Unit cost per visit to each healthcare setting is not spe-
cific for influenza, except for hospitalization. Estimates
of unit costs per type of healthcare visit were obtained
from the eSalud Platform [31], considering official tariffs
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reported by Spanish regions, when available, and are
detailed in Supporting Materials (Table S2). For hospital-
izations, the cost of each hospitalization observed in the
database is individually estimated. The 3 M All Patient
Refined Diagnosis Related Groups (APR DRGs) system
(version 32) is used to calculate the degree of complex-
ity for each hospitalization episode, considering vari-
ables related to the patient and episode. This is used to
compute units of hospital production (UHP) for costing
purposes [32, 33]. Estimated hospital mean cost per UHP
is established for each hospital in the database consider-
ing the operating costs incurred by the hospital to carry
out its activity to the production incurred by the hospi-
tal, measured through UHP. The average cost per UHP
is updated annually through the IQVIA (former IASIST)
Hospital TOP 20 Program. Unit costs for each prescribed
medicine were extracted from retail prices in IQVIA
database and reflect the official prices in Spain.

Results

Studied population

Between September 2017 and June 2018, 28,381 patients
aged > 18 years were identified in the database as having
a diagnosis of influenza, representing 1.8% of the adult
population in the database and corresponding to 1,804
cases per 100,000 people aged>18 years. The number
of cases per 100,000 inhabitants per age group and per
healthcare setting is summarized in Table 1. Most diag-
nosed cases were retrieved from the PC setting (95.0%).

Demographics and clinical characteristics

The demographic and clinical characteristics of influ-
enza cases are summarized in Table 2. Most patients
were aged 18—49 years (60.5%), followed by 50-64 years
(26.3%) and>65 years (13.3%). The age profile of the
patients varied across visited healthcare setting, with the
population aged > 65 years accounting for most of hospi-
talized influenza cases (66.3%).

Table 1 Influenza cases per 100,000 people, in total and by those visiting each healthcare setting, stratified by age groups, 2017/2018

season
Age group Influenza cases per 100,000 people

Total PC oP ED HO PM"
18-49 2,016 1,985 50 195 20 932
50-64 1,983 1,960 103 250 81 1,132
>65 1,088 1,065 116 398 272 734
>18 1,804 1,777 77 253 90 936

ED Emergency Department, HO Hospital (Inpatient), OP Outpatient (specialized care), PC Primary Care, PM Prescription Medicines

" Corresponds to the number of influenza patients who were prescribed a medicine likely to be prescribed for influenza-like illness during their influenza period per

100,000 people
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Table 2 Percentage of influenza cases, in total and by those visiting each healthcare setting, stratified by age groups and presence of
comorbidities, 2017/2018 season

Segment Sub-segment Percentage of cases per segment (%)
Total PC oP ED HO PM
Total (> 18) 18-49 years 60.5 60.5 35.1 418 122 539
50-64 years 263 26.3 319 23.6 215 289
> 65 years 133 132 330 346 66.3 17.2
Total (> 18) With comorbidities 39.2 393 69.0 62.5 89.7 455
Without comorbidities 60.8 60.7 310 375 103 54.5
18-49 years With comorbidities 282 283 484 39.0 61.8 323
Without comorbidities 718 717 516 61.0 382 67.7
50-64 years With comorbidities 47.6 47.7 69.8 64.7 89.2 526
Without comorbidities 524 523 30.2 353 10.8 474
> 65 years With comorbidities 73.0 72.8 90.3 89.3 95.0 74.7
Without comorbidities 27.0 27.2 9.7 10.7 50 253
With comorbidities 18-49 years 434 436 246 26.1 84 383
50-64 years 319 320 32.2 244 214 334
> 65 years 24.7 244 432 49.5 70.2 283
Without comorbidities 18-49 years 71.5 714 585 68.0 453 66.9
50-64 years 226 22.7 31.1 222 22.6 25.1
> 65 years 59 59 104 99 32.1 8.0

ED Emergency Department, HO Hospital (Inpatient), OP Outpatient (specialized care), PC Primary Care, PM Prescription Medicines

Overall, 39.2% of patients had one or more comorbidities ~ Resource utilization
along with influenza (Table 2). Considering only influenza  Influenza cases visiting each healthcare setting during their
patients who were hospitalized for influenza, the share of  episode
patients with at least one comorbidity was higher, at 61.8%, Table 3 details the percentage of influenza cases who
89.2% and 95.0%, respectively, for population aged 18-49,  visited at least once each healthcare setting during their
50—64 and> 65 years. Cardiovascular diseases were the influenza episode, according to the patients’ age and
most frequent comorbidities among all age groups (Fig. 1).  presence of comorbidities.

Percentage of patients diagnosed for influenza with the comorbidity

55 - 53.8%

50
45
40
35
30
25
20
15
10

Cardiovascular Immuno- Respiratory/Lung Diabetes Mellitus ~ Chronic liver Chronic kidney Pregnancy
compromised disease disease disease

I 18-49 years old [l 50-64 years old [l 265 years old
Fig. 1 Percentage of patients diagnosed for influenza with a relevant comorbidity by age group, 2017/2018 season
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Almost all influenza cases visited PC during their ill-
ness (98.5%). Hospitalization for influenza was observed
in 5.0% of cases, ranging from 0.5% in individuals aged
18-49 years old without comorbidities to 32.5% in those
aged > 65 years with comorbidities. The ED was visited
by 14.0% of cases during their influenza episode, rang-
ing from 8.2% in individuals aged 18—49 years old with-
out comorbidities to 44.7% in those aged > 65 years with
comorbidities. Most were prescribed some PM (range:
43.6 to 69.0%).

Mean number of visits to each healthcare setting per case
The estimated number of visits to each healthcare set-
ting per case, amongst those who visited the healthcare
setting at least once during their influenza episode, is
detailed in Supporting Materials (Table S3). The table
also includes the mean length-of-stay (LOS) for those
hospitalized, which was the highest in patients aged
50—-64 years old (9.9 days).

Healthcare cost

Mean healthcare cost per case per setting

The mean healthcare cost of visits to each healthcare
setting per influenza case who visited each setting is
detailed in Supporting Materials (Table S4) and pre-
sented in Fig. 2 for each age group.

Mean healthcare cost per case
Considering the frequency of visits to each health-
care setting, the mean healthcare cost per influenza
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case in the database was estimated at €235.1, €402.0,
and €1,149.0, for population aged 18-49, 50-64
and > 65 years, respectively (Fig. 2).

Total healthcare cost of influenza cases in the database
The 28,381 adults diagnosed with influenza in the four
Spanish regions included in the study have generated
a total cost to the NHS of €11.4 million, mainly driven
by costs associated to PC (45.1%) and HO (42.0%).
Patients with comorbidities accounted for 67.1% of the
total healthcare costs of medically attended influenza
and patients aged 18-64 years old for 61.9% (Fig. 3).
The drivers of cost varied based on the age and comor-
bidities of patients, as can be observed in Table 4. In
population aged 18-49 years old, costs were driven by
PC, both in patients with and without comorbidities. In
population aged 50-64 and > 65 years old, costs were
driven by PC in patients without comorbidities and by
HO in patients with comorbidities.

The costs with PM per type of medicine are presented
in Supporting Materials Table S5.

Total extrapolated healthcare cost of medically attended
influenza cases in Spain

Age-specific reported cases of influenza per 100,000
population in the database in the 2017/2018 season
were 2,016, 1,983 and 1,088, for the population groups
aged 18-49, 50-64 and>65 years old, respectively.
Extrapolating these data to the Spanish adult popula-
tion, would result in an estimate of 690,395 cases of

Table 3 Percentage of influenza cases who visited at least once each healthcare setting during their influenza episode, stratified by

age groups and presence of comorbidities, 2017/2018 season

Presence of comorbidities Age group Percentage of influenza cases who visited at least once the
healthcare setting during their influenza episode (%)
PC oP ED HO PM
Total (with or without comorbidities) 18-49 98.5 2.5 9.7 1.0 46.2
50-64 98.8 52 126 4.1 57.1
>65 979 10.7 36.6 25.0 67.5
>18 98.5 43 14.0 50 519
With comorbidities 18-49 99.0 43 134 22 53.1
50-64 98.9 76 17.1 77 63.0
>65 97.6 132 44.7 325 69.0
>18 98.6 7.5 223 1.4 60.2
Without comorbidities 18-49 983 1.8 8.2 0.5 43.6
50-64 98.8 3.0 85 0.8 51.7
>65 98.7 38 145 46 634
>18 98.4 22 87 0.8 46.6

ED Emergency Department, HO Hospital (Inpatient), OP Outpatient (specialized care), PC Primary Care, PM Prescription Medicines

" Cases are number of patients. Each patient may then visit each service more than once
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&8

Patients aged
18-49 years old
diagnosed with
influenza in the

database

&8

Patients aged
50-64 years old
diagnosed with
influenza in the

database

S8

Patients aged
265 years old
diagnosed with
influenza in the
database

Healthcare setting

Primary care

Outpatient specialized
care

Emergency department

Hospital inpatient care

Pharmacy: prescription
medicines

Percentage of influenza
patients visiting the

healthcare setting

98.5%

2.5%

9.7%

1.0%

46.2%

Mean healthcare costs of
visits to each healthcare
setting per influenza case
who visited the setting

€165.4

€295.2

€213.0

€3,981.8

€8.9

Total mean healthcare cost per influenza case aged 18-49 years old

Healthcare setting

Primary care

Outpatient specialized
care

Emergency department

Hospital inpatient care

Pharmacy: prescription
medicines

Percentage of influenza
patients visiting the

healthcare setting

98.8%

5.2%

12.6%

4.1%

57.1%

Mean healthcare costs of
visits to each healthcare
setting per influenza case
who visited the setting

€192.0

€316.0

€212.2

€3,923.4

€14.9

Total mean healthcare cost per influenza case aged 50-64 years old

Healthcare setting

Primary care

Outpatient specialized
care

Emergency department

Hospital inpatient care

Pharmacy: prescription
medicines

Percentage of influenza
patients visiting the

healthcare setting

97.9%

10.7%

36.6%

25.0%

67.5%

Mean healthcare costs of
visits to each healthcare
setting per influenza case
who visited the setting

€246.6

€344.4

€232.9

€3,067.8

€27.7

Total mean healthcare cost per influenza case aged 265 years old

Fig. 2 Mean healthcare cost per influenza case, by age groups, 2017/2018 season. a In patients aged 18-49 years old. b In patients aged
50-64 years old. ¢ In patients aged > 65 years old

Mean healthcare cost per

influenza case per

healthcare setting

€162.9

€7.3

€20.6

€40.1

€4.1

€235.1

Mean healthcare cost per
influenza case per

healthcare setting

€189.8

€16.4

€26.7

€160.6

€8.5

€402.0

Mean healthcare cost per
influenza case per

healthcare setting

€241,5

€36.7

€85.2

€767.0

€18.7

€1,149.0
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- Patients aged 18-49 with comorbidities
- Patients aged 50-64 with comorbidities
- Patients aged 265 with comorbidities
Patients aged 18-49 without comorbidities
I Patients aged 50-64 without comorbidities
Patients aged 265 without comorbidities

Fig. 3 Total healthcare cost of influenza cases stratified by age groups and presence of comorbidities, 2017/2018 season

Table 4 Contribution of each healthcare setting to the total healthcare cost of influenza cases, stratified by age groups and presence
of comorbidities (% of total cost observed in that patient group), 2017/2018 season

Presence of comorbidities Age group Percentage of total direct healthcare cost of medically attended
influenza cases per patient group (%)
Total PC oP ED HO PM
Total (with or without comorbidities) 18-49 100.0 69.3 3.1 8.8 17.1 1.7
50-64 100.0 47.2 4.1 6.7 399 2.1
>65 100.0 210 32 74 66.7 1.6
>18 100.0 451 34 7.7 420 1.8
With comorbidities 18-49 100.0 60.5 4.2 10.0 23.1 2.2
50-64 100.0 358 4.2 6.2 51.8 2.0
>65 100.0 184 3.1 7.2 69.7 1.5
>18 100.0 315 3.6 7.5 556 1.8
Without comorbidities 18-49 100.0 74.5 25 8.0 135 1.5
50-64 100.0 75.0 39 7.8 109 24
>65 100.0 536 45 9.7 293 29
>18 100.0 728 30 8.1 14.3 1.8

ED Emergency Department, HO Hospital (Inpatient), OP Outpatient (specialized care), PC Primary Care, PM Prescription Medicines

influenza requiring some medical attention, generating
costs of €285.0 million during the 2017/2018 season, of
which €125.4 million from PC, €9.7 million from OP,
€21.8 million from ED, €122.9 million from HO and
€5.1 million from PM.

Discussion

Our study provides evidence of a high direct healthcare
burden of medically attended influenza in adults during
season 2017/2018 in Spain. To our knowledge, this is the
first study estimating the healthcare cost of medically
attended seasonal influenza cases in Spain over the last
decade considering both patients’ age and comorbidities

across distinct settings of care. To obtain these data
we used an EMR based database including all visits to
the NHS of the population from four Spanish regions
between September 2017 and June 2018.

In our study we report incidence rates of medically
attended influenza per 100,000 of 1,804 for population
aged > 18 years old, 2,006 for those aged 18—64 and 1,088
for those aged>65 years old, which are close to those
reported by the SCVGE - Sistema centinela de Vigilancia
de la Gripe en Esparia (National Epidemiology Surveil-
lance Network)—in similar age groups, although ours is
slightly lower in population aged > 65 years old [34]. In
both cases, incidence rates were higher in younger adults.
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The percentage of adult influenza cases in our study bet-
ter resembles published estimates of influenza-related
GP visits rates than estimates of influenza attack rates for
Europe, as expected since only medically attended influ-
enza cases are captured by our study [35].

Our results exemplify the importance of studying influ-
enza beyond the hospital setting to better understand
the profile of infected patients seeking medical care. In
agreement with a previous study [36], most influenza
cases in the database were aged < 65 years (86.7%), a share
that decreased to 33.7% in those hospitalized. Regarding
the patients’ health status, 60.8% of those diagnosed with
influenza did not have a relevant comorbidity. This share
decreased to 10.3% in those hospitalized, in coherence
with data reported by the ScVGE for this season [34].
Cardiovascular disease, compromised immunity, respira-
tory lung diseases and diabetes mellitus were the most
frequently reported comorbidities, which is in line with
evidence from other studies [9, 11, 12].

Resource utilization per patient was higher in those
with comorbidities, leading to a 3.2 times higher
mean healthcare cost per influenza case in patients
with comorbidities than in those without them. As
expected, age was also associated with higher resource
utilization—the mean healthcare cost per influenza
case was 4.9 and 1.7 times higher in the > 65 years and
50-64 years age groups (€1,149.0 and €402.0), respec-
tively, when compared to the 18-49 years age group
(€235.1). The increased resource utilization associated
with age and comorbidities is aligned with previous find-
ings for Spain [19]. Adults aged > 65 years old have more
medical comorbidities and a greater age-related reduc-
tion in immunity, thus increasing their risk of severe
influenza [37].

However, when the number of influenza cases was
added to the equation, it was the population aged
18-64 years old who accounted for the majority (61.9%)
of the costs of medically attended influenza. This evi-
dence supports the importance of vaccination in this age
group to strengthen the prevention of influenza trans-
mission within households and communities—and even
in younger age groups, as recommended by the Spanish
Paediatrics Society [38]. Irrespective of age, patients with
comorbidities accounted for 67.1% of costs. The total
healthcare cost of medically attended influenza cases was
mainly driven by primary care and hospitalization, as
also reported by Gil-de-Miguel et al. (2022) [27].

We estimated that medically attended influenza cases
may have generated costs of €285.0 million to the Span-
ish NHS during 2017/2018, of which €125.4 million from
primary care, €9.7 million from outpatient specialist
care, €21.8 million from emergency department, €122.9
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million from hospitalizations and €5.1 million from pre-
scribed medicines. These estimates are higher than the
ones reported by Gil-de-Miguel et al. (2022) [27]. How-
ever, in their study, only primary diagnoses were con-
sidered and data from 2015 was used [27], which could
explain the differences.

As influenza is a seasonal disease, and our study only
analysed one season (2017/2018), these data cannot reli-
ably be applied to other seasons, at least for the elderly
population which was particularly affected. The ana-
lysed season had an overall moderate intensity in Spain,
but high in population aged > 65 years old [34]. For this
age group, it was the season with the highest cumulative
influenza incidence rate since the 2009/10 pandemic [34].
The season displayed a co-predominance of A(H3N2)
and B/Yamagata strains in Spain. B/Yamagata strain
was not included in the trivalent vaccine used in season
2017/2018 [34] and, for A(H3N2), the vaccine effective-
ness was low to moderate in more severe influenza cases
and no protective effect was observed in infections con-
firmed in primary care [34].

Our study may underestimate the burden of influenza
in Spain during this season, as we report hospitalization
rates per 100,000 which are lower than those estimated
by the ScVGE based on a sample of 16,810 notifica-
tions from 17 autonomous communities in the elderly
population [34]. Furthermore, our study did not include
visits to the private healthcare setting, out-of-pocket pay-
ments, costs with the treatment of influenza complica-
tions — such as cardiovascular events—nor indirect costs
related to productivity losses. The latter is expected to be
particularly important as most influenza patients in the
database were aged 18 to 64 years old (86.7%) — thus in
active age — and published studies suggest that, in this
age group, indirect costs may account for at least 83% of
the total economic burden of influenza [18, 39]. Previous
studies for Spain have also reported that work absentee-
ism contributed to an important part of influenza eco-
nomic burden [19, 40].

Regarding medicines prescription, our results suggest
that some costs could potentially be avoided, as they may
not be required to treat influenza, such as antibiotics,
as already documented in other studies [41, 42]. How-
ever, further studies would be needed to confirm this
hypothesis.

Results of this study should be interpreted having in
mind its limitations. While access to the longitudinal
EMR data of patients allows for a comprehensive charac-
terization of consumed health care resources, the study
relies on data from administrative databases which does
not include a linkage to influenza laboratory testing. Our
influenza definition relies on diagnosis codes used at
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primary and secondary care level. For hospitalizations,
the used algorithm to identify influenza cases in admin-
istrative data using ICD classification is supported by lit-
erature [26]. In our study, 95.0% of influenza cases were
diagnosed at primary care and, in two regions, the diag-
nosis code used to identify potential medically attended
influenza cases in primary care setting was the ICPC-2
R80, which could include ILI cases, potentially leading to
an overestimation of influenza. Nevertheless, this does
not appear to be the case as, when comparing the inci-
dence rates of influenza per 100,000 in our study with
those reported by the national surveillance system for
the same season, our rates are actually slightly lower. Fur-
thermore, despite its limitations, the use of R80 code as a
diagnosis code for influenza is common as it is the most
specific code available when laboratory data is absent [27,
43-45]. EMR data is also subject to coding errors or miss-
ing information and coding practices may vary according
to region, which can affect the interpretation of the study
results. This may affect results, for example on presence of
comorbidities, if not adequately registered. Additionally,
to identify comorbidities, it was necessary that these were
registered as active diagnosis during the analysed period
of time (September to June), which may lead to an under-
estimation of the proportion of people with comorbidities;
and to the inclusion in the sub-group of people without
any comorbidities some that present comorbidities but
which were not captured in the study due to the method-
ology. The resource utilization estimated for PC, OP, ED
and PM during the patients’ influenza episodes (index
date =14 days) followed the time period used by Ehlken
et al. [28], and was needed for the healthcare settings (i.e.
ED, OP and PM) that did not have a diagnosis associated
to the visit. However, it may overestimate the number of
visits or PM prescriptions attributed to influenza as it may
include visits/prescriptions performed during the influ-
enza period which are not caused by influenza. No con-
trol group was used to compare the resource utilization
amongst patients with influenza versus patients within
the same age group without influenza, as performed by
Scholz et al. [36]. Importantly, the database is not aimed
to be nationally representative as it includes population
from four regions only. The absolute number of cases vis-
iting each healthcare setting is presented in Supporting
Materials (Table S6). Costs per visit to each healthcare
setting may vary according to the region, affecting the
extrapolation of costs at national level.

Conclusions

The BARI study contributed to a better understanding of
the burden of influenza beyond hospitalization in Spain.
Season 2017/2018 was associated with a considerable
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burden of influenza in Spain, which increased with age
and presence of comorbidities. Individuals with comor-
bidities accounted for most of the costs of influenza.
Results suggest that population aged 18-64 years old
generated the highest share of costs to the NHS, when all
healthcare costs were considered. Preventive strategies
targeting subjects with comorbidities, regardless of age,
should be warranted to reduce the burden of influenza.
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