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Abstract

Background: Evidence on the burden of seasonal influenza in Switzerland is scarce,

yet it is critical for the design of effective prevention and control measures. The

objective of this study was to assess influenza-related resource utilization, health

care expenditures and quality-adjusted life-years (QALYs) lost in Switzerland across

the 2016/2017–2018/2019 influenza seasons.

Methods: We retrospectively analyzed multiple real-world data sources to calculate

epidemiological and health outcomes, QALYs lost, and direct medical costs due to

influenza in the Swiss adult population. Subgroups included residents 18–49, 50–64,

and 65+ years of age. The observation period was Week 26, 2016, to Week

25, 2019.

Results: Across the three seasons, we estimated seasonal averages of 203,090 (se

± 26,717) general practitioner (GP) visits for influenza-like illness (ILI) 4944 (se ± 785)

influenza-attributable hospitalizations and 1355 (se ± 169) excess deaths attributable

to influenza. We estimated a total loss of 8429 (2016/2017), 11,179 (2017/2018),

and 7701 (2018/2019) QALYs due to influenza. On average, 88% of the loss in

QALYs was attributed to premature deaths due to influenza.

The total direct medical costs amounted to 44.4 (2016/2017), 77.3 (2017/2018), and

64.5 (2018/2019) million euros. On average, 79.6% of the total costs arose due to

hospitalizations.

Conclusions: In Switzerland, the burden of influenza on patients and payers is signifi-

cant and particularly high in the elderly population. Policy interventions to increase

vaccination rates and the uptake of more effective vaccines among the elderly are

needed to reduce the burden of influenza.

K E YWORD S
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1 | INTRODUCTION

Seasonal influenza imposes a large burden on populations and health-

care systems worldwide. Recent global estimates have shown an

annual average of 389,000 deaths (95% confidence interval:

294,000–518,000) from respiratory complications alone, 67% of

which were observed among individuals 65 years of age and older.1

Influenza’s burden expands beyond respiratory complications,
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including but not limited to cardiovascular, renal, and neurological

complications and morbidity.2

Although many influenza disease burden studies have been con-

ducted worldwide,3–10 evidence on the burden of seasonal influenza

in Switzerland is scarce and limited in scope. Muery et al.11 previously

described clinical characteristics among a small sample (n = 60) of

children and adolescents hospitalized with influenza infection in a

University Children’s Hospital in Switzerland during the 2002/2003

and 2003/2004 seasons. Brinkhof et al.12 used Poisson regression

modeling to estimate influenza-attributable mortality among Swiss

residents in 1969–1999 among adults 60 years of age and older.

Mombelli et al.13 assessed the epidemiology and outcomes of influ-

enza in a Swiss nationwide cohort of transplant recipients during eight

consecutive influenza seasons. The latest estimate of the direct medi-

cal costs of influenza in Switzerland dates back to 2003 and heavily

relies on expert input and a global burden of illness model instead of

local data.14 A recent study assessed the lost production due to influ-

enza in Switzerland but did not estimate direct medical costs.15 To

our knowledge, no study has used local real-world data and combined

multiple data sources to describe the burden of influenza in

Switzerland among the overall adult population.

Comprehensive, locally representative, and accurate data are key

to informing policy and public health decisions for the treatment and

prevention of influenza. To improve the understanding of influenza

burden in Switzerland, we conducted a retrospective analysis of

real-world data to describe the burden of influenza among Swiss adult

residents over three influenza seasons (2016/2017–2018/2019),

including epidemiological outcomes, health outcomes, healthcare

resource utilization, quality-adjusted life-years (QALYs) lost due to

influenza, and associated direct medical costs.

2 | METHODS

We retrospectively analyzed multiple real-world data sources to calcu-

late epidemiological and health outcomes, QALYs lost, and direct med-

ical costs due to influenza in the Swiss adult population (overall and

stratified by age: 18–49, 50–64, and 65+ years) over three influenza

seasons: 2016/2017, 2017/2018, and 2018/2019. Due to the nature

of this study, no approval from an ethics committee was needed. A

season was defined as the period between Week 26 of the first year

and Week 25 of the second year. First, we estimated epidemiological

outcomes, health outcomes, and healthcare utilization for the treat-

ment of influenza (see Section 2.2). Second, we estimated life-years

(LYs) lost at premature death due to influenza and QALYs lost at pre-

mature death due to influenza and during influenza episodes (see

Section 2.3). Third, we estimated the unit costs of medical services

used and total direct medical costs. We assessed the uncertainty of

the results using probabilistic sensitivity analysis (see the Probabilistic

sensitivity analysis section in Appendix S1 for details) and scenario

analysis (see the Scenario analysis section in Appendix S1 for details).

The results of the probabilistic sensitivity analysis are reported as

expected values and 95% credible intervals (CIs).

2.1 | Data sources

We obtained data on the permanent resident population by age and

life tables from the Swiss Federal Statistical Office.16 Data on weekly

incidence rates of general practitioner (GP) visits for influenza-like ill-

ness (ILI) as well as weekly virology data of cases that were analyzed

at the National Reference Laboratory for Influenza in Geneva were

obtained from the Swiss Sentinel monitoring system.17 The system

includes information from 150–250 volunteer GPs and pediatricians

who may change every season. Data on risk factors and vaccination

rates were obtained from the Swiss Health Survey18 and the Statistics

of Sociomedical Institutions.19 We obtained data on hospitalizations

with a main diagnosis of influenza from the Medical Statistics of Hos-

pitals.20 The Medical Statistics of Hospitals is a complete registry of

all inpatient stays in acute care, rehabilitation, and psychiatric hospi-

tals in Switzerland. Data on the cost of hospitalizations were obtained

from the SwissDRG batchgrouper.21 Weekly data on the total number

of deaths were obtained from the Causes of Death Statistics.22 Daily

temperature measurements used in the statistical analysis of

influenza-related excess deaths were obtained from the Swiss Federal

Office of Meteorology and Climatology.23

2.2 | Epidemiological and health outcomes and
quantity of services used

We combined the estimates of total GP visits for ILI from Swiss Senti-

nel monitoring with Swiss case-to-visit ratios of 57.7% (2016/2017),

62.46% (2017/2018), and 63.79% (2018/2019) from Richard et al.24

to estimate the total number of ILI cases. While these case-to-visit

ratios were collected in a population that is not representative of the

Swiss population,24 we still believe that local data are more meaning-

ful than foreign estimates. We used these estimates of ILI cases to

estimate the number of influenza cases using an ILI to laboratory-

confirmed influenza ratio of 33% from Belazi et al.25 To estimate the

expenditures for antiviral medications prescribed during GP visits, we

used proportions of GP visits for ILI with antiviral medications of 1.8%

(2016/2017), 1.0% (2017/2018), and 2.2% (2018/2019) from the

annual reports on the influenza season by the Swiss Federal Office of

Public Health.26–28 Because these proportions were only reported for

all visits combined, we assumed identical proportions for all age

groups. To identify the proportion of residents at high risk of influenza

complications, we extracted medical risk factors from published litera-

ture and vaccine recommendations.29–31 The prevalence of risk fac-

tors in the population was estimated using the prevalence of medical

risk factors in the Swiss Health Survey (see Appendix S1 for detailed

results on risk factors). The estimated proportion of the population at

high risk of influenza complications was used in the calculation of

costs of GP visits for ILI as clinical experts suggested that these visits

included more services for high-risk individuals (see Tables 6 and 7 in

Appendix S1). The Swiss Health Survey was also used to estimate the

proportion of individuals who were vaccinated in the last 12 months.

We validated these self-reported results by previous Swiss estimates
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of vaccination uptake. The total number of hospitalizations with influ-

enza was estimated using the Medical Statistics of Hospitals.20 We

identified cases of seasonal influenza by ICD-10-GM main diagnoses

J10 and J11. The ICD-10-GM is the German modification of the

ICD-10 classification.32 We excluded cases with ICD-10-GM main

diagnosis J09 and/or secondary diagnoses U6920 or U6921, as these

identify zoonotic or pandemic influenza cases in the ICD-10-GM clas-

sification.* We further used the Medical Statistics of Hospitals to

identify the proportion of acute care hospitalizations with inpatient

rehabilitation, follow-up GP visits, in-hospital death, emergency

department (ED) admission, intensive-care unit stay, and respiratory,

cardiac, or cardiorespiratory complications. Total influenza-related

excess mortality was estimated using a negative-binomial regression

analysis of weekly all-cause mortality from the Causes of Death Sta-

tistics.22 Explanatory variables included weekly numbers of GP visits

for ILI as a proxy for influenza activity, weekly temperature data, and

lagged all-cause mortality. The independent variable of interest was

GP visits for ILI. The dependent variable was weekly all-cause mortal-

ity. The model was specified and fitted according to prespecified cri-

teria and statistical tests. Specifically, we ran a modified Park test and

modified Hosmer–Lemeshow tests and specified the right-hand side

based on the Akaike information criterion (see Appendix S1 for a

detailed description of the methods used). The number of excess

deaths was estimated as the difference between model predictions

with observed GP visits for ILI and model predictions with GP visits

for ILI set to zero. A sieve bootstrap33 was used to assess the uncer-

tainty of influenza-related excess mortality.

2.3 | LYs lost and QALYs lost

We used life tables from the Swiss Federal Statistical Office to esti-

mate age-specific life expectancies at premature death due to influ-

enza based on the area under the curve of extrapolated, half-cycle

corrected overall survival curves over years since premature death.34

The average life expectancy was calculated as the average of age-

specific life expectancies weighted by the observed numbers of

deaths at each age in the general population. This approach assumes

that the relative increase in the probability of death due to influenza

is constant across age and that the absolute risk of dying from influ-

enza increases with age. The estimation of QALYs lost followed the

same approach as total LYs lost, but each annual survival probability

was weighted by the EQ-5D utilities in the Swiss population, which

we obtained from Perneger et al.35 Future QALYs were discounted at

3% per annum. We estimated QALYs lost during an influenza episode

for healthy adults and elderly and high-risk individuals based on data

from Turner et al.36 who pooled multiple randomized controlled trials

comparing oseltamivir with a placebo. The average utility loss was cal-

culated as the cumulative difference between daily quality of life and

the last value at Day 21 as a proxy for pre-influenza quality of life as

no pre-influenza quality of life was available from the pooled random-

ized controlled trials. This approach ignored long-term decreases in

quality of life after influenza episodes. Total LYs and QALYs lost

because of premature death due to influenza were obtained by multi-

plying the estimated number of excess deaths by the average

amount of LYs and QALYs lost in cases of premature death. The total

amount of QALYs lost during influenza episodes was computed as the

product of influenza episodes and average QALYs lost during an influ-

enza episode.

2.4 | Direct medical costs

All costs were computed in Swiss francs at 2022 prices and tariff

rates and converted to euros using an exchange rate of 0.9767 euro

per Swiss franc.37 We estimated the unit cost of GP visits for ILI

based on two sample invoices that we created based on expert

input using the Swiss fee-for-service outpatient tariff system

TARMED.38 As the TARMED tariff system has special rates for

examinations of elderly and comorbid patients, one invoice was

compiled for patients younger than 75 years of age who are not at

high risk of influenza complications and one for patients over

75 years of age or patients of any age who are at high risk of influ-

enza complications (the sample invoices can be found in

Appendix S1). The cost of a follow-up GP visit for ILI after hospitali-

zation was assumed to be identical to the cost of an initial GP visit

for a low-risk patient. We multiplied the population in each age

group by incidence rates of GP visits for ILI, the proportion of posi-

tive sample from GP visits for ILI, the proportion of the population

at high risk, and the cost of the appropriate sample invoice to obtain

the total direct costs of GP visits for influenza.

The price of antiviral medication during a GP visit for ILI was

set to the oseltamivir sales price of EUR 55.34 for ten 75 mg cap-

sules.39 Oseltamivir had not been on the Swiss list of pharmaceuti-

cal specialties during the observation period of our study. This

price is very similar to the last list price of Tamiflu® (EUR 54.37)

before it was taken off the list of pharmaceutical specialties on

March 1, 2010. We multiplied the estimated number of GP visits

for ILI by the proportion of GP visits for ILI with an antiviral pre-

scription and the price of antiviral drug medication to obtain the

total direct medical costs of antiviral prescriptions. We assumed

that all patients who received antiviral medication had influenza

and not just ILI.

The cost of hospitalizations with a main diagnosis of influenza

was estimated based on the SwissDRG per-case payment system as

the product of a case-specific cost weight and the treating hospital’s

base rate. Case-specific cost weights were obtained by uploading the

dataset of cases with a main diagnosis of influenza to the SwissDRG

batchgrouper.21 The base rates were taken from the canton of Zurich

in 2022.40 We included the costs for inpatient rehabilitation,

calculated as the product of length of stay in inpatient rehabilitation

with an influenza main diagnosis and an average per diem rate in the

Canton of Zurich in 2022.40

*ICD-10-GM diagnosis codes J09 constituted only 3.0% of all influenza main hospital

diagnoses in the 2018/2019 season, and the exclusion of these cases does not lead to a large

underestimation of the number of inpatient cases if J09 was also used for seasonal influenza.

AMMANN ET AL. 3 of 9
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The total direct medical costs were obtained by summing the esti-

mated total costs of GP visits for influenza, antiviral prescription medi-

cations, and hospitalizations.

3 | RESULTS

3.1 | Epidemiological and health outcomes

Over all three seasons, we estimated an average of 203,090 (se

± 26,717) GP visits for ILI, 331,270 (se ± 40,691) ILI cases, and

109,319 (se ± 13,428) influenza cases (Table 1 and Figure 1) per sea-

son. Per-season results can be found in Appendix S1. We found an

average of 4944 (se ± 785) hospitalizations per season. On average,

93% (4598) of these hospitalizations were admitted through the ED,

73% (3605) had respiratory complications, 14.7% (727) had

cardiorespiratory complications, 1.8% (90) had cardiac complications,

5% (675) received intensive care, 2% died in the hospital (342), 6.7%

(331) were discharged to inpatient rehabilitation, and 13% (1886) of

inpatient cases received a recommendation for a follow-up GP visit.

We further estimated an average of 3207 (se ± 380) antiviral medica-

tion prescriptions and 1355 (se ± 169) excess deaths per season. The

2016/2017 and 2018/2019 seasons were A-dominant, with 96.05%

and 99.5% of all tested strains being A-type, while the 2017/2018

season was B-dominant, with 70.51% of all tested strains belonging to

the B-type. Estimated vaccination rates were 6.4% (234,006) in the

18–49 age group, 11.4% (200,509) in the 50–64 age group, and

35.8% (555,607) in the 65+ age group.

Incidence rates of GP visits for ILI and hospitalizations and excess

deaths varied considerably across seasons (for additional information,

see the Detailed results section in Appendix S1). The 2017/2018 sea-

son had the highest incidence of GP visits for ILI, with 3684 visits per

T AB L E 1 Average per-season results across all three influenza seasons.

Age group 18–49 50–64 65+ Total

Epidemiology, n (per 100,000 residents)

Population 3,656,353 1,755,775 1,550,242 6,962,370

Vaccinated 234,006 (6400) 200,509 (11,420) 555,607 (35,840) 978,213 (14,050)

At high risk of complications 375,873 (10,280) 339,567 (19,340) 579,170 (37,360) 1,294,610 (18,594)

GP visits for ILI 119,161 (3258) 53,317 (3036) 30,611 (1975) 203,090 (2917)

ILI cases 194,332 (4314) 86,925 (4953) 50,013 (3230) 331,270 (4759)

Influenza cases 64,130 (1754) 28,685 (1634) 16,504 (1065) 109,319 (1570)

Hospitalizations 476 (13) 729 (41) 3739 (241) 4944 (213)

ED admissions 450 696 3452 4598

Respiratory complications 374 562 2669 3605

Cardiorespiratory complications 7 74 646 727

Cardiac complications 1 9 80 90

Intensive care 26 52 146 225

In-hospital deaths 2 7 105 114

Antiviral medication prescriptions 1891 (52) 835 (48) 481 (31) 3207 (46)

Post-discharge GP visits 234 (6) 347 (20) 1305 (84) 1886 (27)

Excess deaths 57 (2) 66 (4) 1232 (79) 1355 (19)

Costs (million EUR)

GP visits for ILI 3.17 1.56 1.31 6.04

Antiviral medications 0.10 0.05 0.03 0.18

Hospitalizations 4.07 7.26 38.36 49.69

Post-discharge GP visits 0.01 0.02 0.06 0.09

Total costs 7.36 8.89 39.75 56.01

Quality-adjusted life-years (QALYs) lost

Life-years lost premature death 2547 1774 9520 13,841

Discounted life-years lost premature death 1371 1180 7857 10,408

Discounted QALYs lost premature death 1122 933 5936 7991

QALYs lost influenza episode 651 292 168 1111

Total QALYs lost 1774 1225 6105 9103

4 of 9 AMMANN ET AL.
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100,000 residents compared with 2551 and 2515 in the 2016/2017

and 2018/2019 seasons, respectively. The 2017/2018 season had

6088 hospitalizations compared with 3441 and 5303 in the

2016/2017 and 2018/2019 seasons, respectively. Estimated excess

deaths were also highest in the 2017/2018 season, with 1683 com-

pared with 1262 and 1120 in the 2016/2017 and 2018/2019 sea-

sons, respectively.

While the incidence of GP visits for ILI was comparatively low

in the 65+ age group, the incidence of hospitalizations, cardiac and

cardiorespiratory complications, and excess deaths was higher than

in the other age groups. The average estimated incidence of GP

visits for ILI was 1975 in the 65+ age group compared with 3258

and 3036 in the 18–49 and 50–64 age groups, respectively. Hospi-

talizations per 100,000 residents were much higher in the 65+ age

group with 241 compared with 13 and 41 in the 18–49 and the

50–64 age groups. The same is true for excess deaths, with an

average of 1232 (65+) excess deaths per season compared with

57 and 66 in the 18–49 and 50–64 age groups, respectively.

Cardiac and cardiorespiratory complications also varied between

age groups with a combined rate of 19.27% (65+), 11.27% (50–64),

and 1.29% (18–49).

3.2 | LYs lost and QALYs lost

Average discounted QALYs lost amounted to 9103 (95% CI 5605;

10,339) per season, 88% of which were attributed to premature

deaths and 12% to impaired quality of life during influenza episodes.

The number of QALYs lost due to premature death was highest in

the 2017/2018 season, with 9801 (95% CI 8007; 12,783) QALYs

compared with 7401 (95% CI 6071; 9630) and 6773 (95% CI 5450;

8890) in the 2016/2017 and 2018/2019 seasons, respectively

F I GU R E 1 (A) Total cases of influenza-like illness (ILI) and general practitioner (GP) visits for ILI and influenza per age group and season.
(B) Total hospitalizations, excess deaths and in-hospital deaths per age group and season. Error bars show ±1 standard deviation of total cases.
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(Figure 2). Loss of quality of life during influenza episodes was also

comparatively high in the 2017/2018 season, with a total loss of

1378 (95% CI 915; 1996) QALYs compared with 1028 (95% CI 683;

1487) and 928 (95% CI 608; 1342) QALYs in the 2016/2017 and

2018/2019 seasons, respectively.

Most of the QALYs lost due to premature death occurred in the

65+ age group with an average of 5936 (95% CI 3760; 6945) QALYs

lost compared with 1122 (95% CI 814; 1305) and 933 (95% CI 528;

1183) QALYs lost in the 18–49 and 50–64 age groups, respectively.

The probabilistic sensitivity analysis showed that the uncertainty

about the total amount of QALYs lost was quite high. The scenario

analysis showed that the main driver of overall uncertainty was vari-

ability in the number of influenza-related excess deaths (detailed

results of the scenario analysis can be found in Appendix S1).

3.3 | Direct medical costs

The total direct medical costs across all three seasons amounted to

168.0 (95% CI 167.8; 168.8) million euros (Figure 3). A total of 18.1

(95% CI 17.9; 18.9) million euros were spent on GP visits for influ-

enza; 0.5 (95% CI 0.46; 0.60) million euros on antiviral medication;

149.1 (95% CI 149.1; 149.1†) million euros on hospitalizations, includ-

ing acute care and rehabilitation; and 0.27 (95% CI 0.27; 0.27) million

euros on follow-up GP visits (see the Detailed results section in

Appendix S1). Our estimates of medical expenditures are equivalent

to EUR 5.64 (2016/2017), EUR 10.17 (2017/2018), and EUR 8.29

(2018/2019) per resident.

Medical expenditures for hospitalizations and GP visits for ILI

were higher in the 2017/2018 season than in the other seasons. A

total of 61.8 (95% CI 61.8; 61.8 [see footnote †]) million euros were

spent on hospitalizations in the 2017/2018 season compared with

33.6 (95% CI 33.6; 33.6 [see footnote †]) and 53.7 (95% CI 53.7; 53.7

[see footnote †]) million euros in the 2016/2017 and 2018/2019

seasons, respectively. GP visits for influenza cost 8.8 (95% CI 8.6; 9.3)

million euros in the 2017/2018 season compared with 5.1 (95% CI

4.9; 5.5) and 4.1 (95% CI 3.9; 4.4) million euros in the 2016/2017 and

2018/2019 seasons, respectively.

Most of the costs were accrued in the 65+ age group, accounting

for an average of 66.34% of total direct medical costs.

4 | DISCUSSION

This study is the first in 20 years to estimate the burden of influenza

on health care payers and patients in Switzerland and to use such a

wide range of data sources.14 We obtained most input parameters

from de novo analyses of Swiss real-world data sources and combined

the results to obtain a comprehensive assessment of the health

effects and costs of influenza in the Swiss adult population. Notably,

our findings highlight the significant disease burden among older

adults aged 65+ years, the group for whom rates of hospitalizations

and deaths were consistently the highest across the three observed

seasons. Moreover, we also found elevated disease burden among the

50–64-year-old population versus the younger adult population

(<50 years of age), where rates of hospitalizations were approximately

three-fold greater. Loss of QALYs and increased direct medical costs

further demonstrate the impact of this increased disease burden.

Our epidemiological results are largely similar to estimates for

other European countries. Paternoster et al.41 reported 3486

(2016/2017), 4041 (2017/2018), and 3379 (2018/2019) ILI cases per

100,000 residents in France, which is similar to our results. However,

our estimates for influenza incidence are considerably smaller than

the reported estimates of 1949 (2016/2017), 2492 (2017/2018), and

2162 (2018/2019) per 100,000 residents from the same study due to

different positivity rates. However, our estimates of influenza inci-

dence are similar to values reported by Scholz et al.7 for Germany in

earlier seasons, which range from 800 to 1790 influenza cases per

100,000 insured individuals. Our estimates of influenza-related excess

†Hospitalization costs have a very low uncertainty because the Medical Statistic of Hospitals

includes every case that was hospitalized and the SwissDRG batch grouper provides the

actual cost weights that were used to reimburse the hospitals.

F I GU R E 2 Quality-adjusted life-years (QALYs) lost by age group
and season. The error bars show ±1 standard deviation of the total
QALYs lost.

F I G U R E 3 Direct medical costs in euros by age group and
season. The error bars show ±1 standard deviation of the total direct
medical costs.
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deaths are generally lower than estimates from other countries. An

analysis of influenza-related excess mortality in the area of Vienna

(Austria) finds an average number of 140.1 excess deaths per 100,000

residents over 60 years of age in the 1999/2000–2008/2009 sea-

sons, which is quite high in comparison to our estimates.42 Because

the present study covers different seasons, it is not clear if these dif-

ferences in excess deaths are driven by actual differences in mortality,

different modeling decisions, or occur simply because of differences

in timing and settings.

Total medical expenditures varied considerably across seasons

and accounted for 0.04% to 0.09% of total Swiss healthcare expendi-

tures43 or 0.47% to 1.07% of medical expenditures for communicable

diseases.44 The largest proportion of medical expenditures was

observed among residents aged 65+ who exhibited much higher hos-

pitalization rates than younger patients.

In addition to the financial burden, influenza causes a significant

humanistic burden. Premature death was the main driver of QALYs

lost, and most deaths occurred in individuals aged 65+.

The strengths of our study include the combination of a wide

range of data sources. This leads to a multitude of outcomes that can

serve as a first step in continuous monitoring of the burden of influ-

enza in Switzerland. This seems especially relevant given the uncer-

tainty on the epidemiology of influenza after the COVID-19

pandemic.

However, this study also has limitations. First, the study focuses

on the adult Swiss resident population and does not include minors.

This focus on the adult population was prespecified based on a pre-

liminary assessment of the available data and its external validity for

the Swiss population. We decided that a study for both adult and

minor populations using the same data sources and data analytic

approaches would have limited the external validity, and we deemed

it more robust to focus on adults and tailor the methods to this popu-

lation. Second, the estimates of influenza incidence are uncertain

because they depend on projected numbers of GP visits for ILI and

published results from the literature. However, our results seem plau-

sible compared with results from other countries. Third, the estima-

tion of excess deaths related to influenza relies heavily on modeling

decisions, and our estimates might not exactly capture the true values.

Nevertheless, we specified the regression model in an empirical man-

ner based on prespecified procedures and achieved a better fit with

our model than with alternative models. Fourth, the identification of

influenza-related hospitalizations by influenza main diagnoses led to

an underestimation of the costs of hospitalizations as cases who were

hospitalized for influenza-related secondary acute events were not

classified as influenza-related hospitalizations. However, the inclusion

of all cases with influenza secondary diagnoses and attribution of the

full hospitalization costs to influenza would have led to a considerable

overestimation of the hospitalization costs, and we decided to focus

on influenza main diagnoses in favor of a conservative approach. This

decision only affected hospitalization incidence and costs but not

influenza epidemiology which was obtained from the Sentinel moni-

toring system. Fifth, the calculation of LYs lost at premature death

due to influenza assumed that patients who die due to influenza have

the same life expectancy as members of the general population of the

same age. This might lead to an overestimation of LYs lost if individ-

uals who die due to influenza are more vulnerable than members of

the general public. We counteracted this overestimation of LYs lost

by invoking the assumption that influenza has a proportional effect on

age-specific mortality rates. Sixth, we are only able to detect hospitali-

zations that are coded with the specified ICD-10-GM diagnoses. Thus,

we may underestimate the true number of hospitalizations due to

influenza. Seventh, the samples tested at the National Reference Lab-

oratory for Influenza were not randomly selected and might not

reflect the true proportion of GP visits for ILI that actually were

influenza.

5 | CONCLUSION

Our results show that seasonal influenza poses substantial burden on

the Swiss healthcare system and population. Policy interventions to

increase vaccination rates and uptake of more effective vaccines are

needed to reduce influenza burden in future seasons. Continuous

monitoring of the burden of influenza for the directing of public health

interventions is particularly important as well in the uncertainty of the

years following the COVID-19 pandemic.

AUTHOR CONTRIBUTIONS

Daniel Ammann: Conceptualization; data curation; formal analysis;

investigation; methodology; validation; visualization; writing—original

draft; writing—review and editing. Jana Bilger: Conceptualization; data

curation; formal analysis; investigation; methodology; validation; visu-

alization; writing—original draft; writing—review and editing. Matthew

M. Loiacono: Conceptualization; funding acquisition; writing—review

and editing. Susanne G. Oberle: Conceptualization; funding acquisi-

tion; writing—review and editing. Andreas Dounas: Conceptualization;

funding acquisition; writing—review and editing. Oriol Manuel: Inves-

tigation; methodology; writing—review and editing. Mark Pletscher:

Conceptualization; data curation; formal analysis; investigation; meth-

odology; project administration; supervision; validation; visualization;

writing—original draft; writing—review and editing.

ACKNOWLEDGEMENTS

The authors would like to thank Andreas Plate and Stefan Kuster for

their input as clinical experts for this study.

CONFLICT OF INTEREST STATEMENT

D.A., J.B., and M.P. report grants from Sanofi, during the conduct of

the study. O.M. has participated in advisory boards for Takeda,

Biotest, and MSD. M.M.L., S.G.O., and A.D. are employees of Sanofi

and may hold shares and/or stock options in the company.

ETHICS STATEMENT

No ethics approval was needed for this study.

AMMANN ET AL. 7 of 9

 17502659, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/irv.13218 by B

erner Fachhochschule, W
iley O

nline L
ibrary on [01/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



PEER REVIEW

The peer review history for this article is available at https://www.

webofscience.com/api/gateway/wos/peer-review/10.1111/irv.

13218.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

Swiss Federal Statistical Office, the Swiss Federal Office of Meteorol-

ogy and Climatology, and the Swiss Sentinel monitoring system.

Restrictions apply to the availability of these data, which were used

under license for this study.

PATIENT CONSENT STATEMENT

No patient consent was needed for this study.

ORCID

Daniel Ammann https://orcid.org/0009-0006-9117-6942

Matthew M. Loiacono https://orcid.org/0000-0001-8100-465X

REFERENCES

1. Paget J, Spreeuwenberg P, Charu V, et al. Global mortality associated

with seasonal influenza epidemics: new burden estimates and predic-

tors from the GLaMOR Project. J Glob Health. 2019;9(2):020421.

doi:10.7189/jogh.09.020421

2. Nealon J, Derqui N, de Courville C, et al. Looking back on 50 years of

literature to understand the potential impact of influenza on extra-

pulmonary medical outcomes. Open Forum Infect Dis. 2022;9(8):

ofac352. doi:10.1093/ofid/ofac352

3. de Francisco N, Donadel M, Jit M, Hutubessy R. A systematic review

of the social and economic burden of influenza in low- and middle-

income countries. Vaccine. 2015;33(48):6537-6544.

4. Glezen PW, Schmier JK, Kuehn CM, Ryan KJ, Oxford J. The burden

of influenza B: a structured literature review. Am J Public Health.

2013;103(3):e43-e51. doi:10.2105/AJPH.2012.301137

5. Lafond KE, Porter RM, Whaley MJ, et al. Global burden of influenza-

associated lower respiratory tract infections and hospitalizations

among adults: a systematic review and meta-analysis. PLoS Med.

2021;18(3):e1003550. doi:10.1371/journal.pmed.1003550

6. Li J, Chen Y, Wang X, Yu H. Influenza-associated disease burden in

mainland China: a systematic review and meta-analysis. Sci Rep.

2021;11(1):1-10. doi:10.1038/s41598-021-82161-z

7. Scholz S, Damm O, Schneider U, Ultsch B, Wichmann O, Greiner W.

Epidemiology and cost of seasonal influenza in Germany—a claims

data analysis. BMC Public Health. 2019;19(1):1090. doi:10.1186/

s12889-019-7458-x

8. Tafalla M, Buijssen M, Geets R, Vonk Noordegraaf-Schouten M. A

comprehensive review of the epidemiology and disease burden of

Influenza B in 9 European countries. Hum Vaccin Immunother. 2016;

12(4):993-1002. doi:10.1080/21645515.2015.1111494

9. Lemaitre M, Fouad F, Carrat F, et al. Estimating the burden of

influenza-related and associated hospitalizations and deaths in

France: an eight-season data study, 2010-2018. Influenza Other Respi

Viruses. 2022;16(4):717-725. doi:10.1111/irv.12962

10. Rolfes MA, Foppa IM, Garg S, et al. Annual estimates of the burden

of seasonal influenza in the United States: a tool for strengthening

influenza surveillance and preparedness. Influenza Other Respi

Viruses. 2018;12(1):132-137. doi:10.1111/irv.12486

11. Meury S, Zeller S, Heininger U. Comparison of clinical characteristics

of influenza and respiratory syncytial virus infection in hospitalised

children and adolescents. Eur J Pediatr. 2004;163(7):359-363. doi:10.

1007/s00431-004-1445-6

12. Brinkhof MWG, Spoerri A, Birrer A, Hagman R, Koch D, Zwahlen M.

Influenza-attributable mortality among the elderly in Switzerland.

Swiss Med Wkly. 2006;136(19–20):302-309. doi:10.4414/smw.2006.

11373

13. Mombelli M, Lang BM, Neofytos D, et al. Burden, epidemiology, and

outcomes of microbiologically confirmed respiratory viral infections

in solid organ transplant recipients: a nationwide, multi-season pro-

spective cohort study. Am J Transplant. 2021;21(5):1789-1800. doi:

10.1111/ajt.16383

14. Piercy J, Miles A. The Economic Impact of Influenza in Switzerland—
Interpandemic Situation. Swiss Federal Office of Puplic Health, Divi-

sion of Epidemiology and Infectious Diseases, Section of viral Dis-

eases and Sentinel Systems; 2003.

15. Tomonaga Y, Zens KD, Lang P, Born R, Schwenkglenks M. Productiv-

ity losses due to influenza and influenza-like illness in Switzerland:

results of the Swiss Sentinel Surveillance Network in a non-pandemic

era. Swiss Med Wkly. 2021;151(33–34):w30022. doi:10.4414/SMW.

2021.w30022

16. Swiss Federal Statistical Office. Permanent resident population by

age, sex and citizenship-category, 2010-2020jTable. 2021. Accessed
July 14, 2022. https://dam-api.bfs.admin.ch/hub/api/dam/assets/

18344193/master, https://www.bfs.admin.ch/bfs/en/home/

statistics/population/effectif-change/age-marital-status-nationality.

assetdetail.18344193.html

17. Swiss Federal Office of Public Health. Sentinella monitoring system,

weekly influenza incidence. 2021. https://www.sentinella.ch/de/info

18. Swiss Federal Statistical Office. Swiss Health Survey. 2018. https://

www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/

erhebungen/sgb.html

19. Swiss Federal Statistical Office. Statistics of socio-medical institu-

tions: number of clients by age and sex 2001-2020. 2022. Accessed

July 13, 2022. https://dam-api.bfs.admin.ch/hub/api/dam/assets/

21324450/master, https://www.bfs.admin.ch/bfs/de/home/

statistiken/gesundheit/gesundheitswesen/alters-pflegeheime.

assetdetail.21324450.html

20. Swiss Federal Statistical Office. Medical Statistics of Hospitals

2012-2019. 2021. https://www.bfs.admin.ch/bfs/de/home/

statistiken/gesundheit/erhebungen/ms.html

21. SwissDRG AG. SwissDRG Online Grouper. 2022. https://grouper.

swissdrg.org/swissdrg/batch

22. Swiss Federal Statistical Office. Causes of Death Statistics. 2021.

https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/

gesundheitszustand/sterblichkeit-todesursachen/spezifische.html

23. Swiss Federal Office of Meteorology and Climatology. Area-mean

temperatures of Switzerland 1864-2021. 2021. https://www.

meteoswiss.admin.ch/product/input/climate-data/swissmean/10.

18751-Climate-Timeseries-CHTM-swiss.txt

24. Richard A, Müller L, Wisniak A, et al. Grippenet: a new tool for the

monitoring, risk-factor and vaccination coverage analysis of

influenza-like illness in Switzerland. Vaccine. 2020;8(3):343. doi:10.

3390/vaccines8030343

25. Belazi S, Olsen SJ, Brown C, et al. Spotlight influenza: laboratory-

confirmed seasonal influenza in people with acute respiratory illness:

a literature review and meta-analysis, WHO European Region, 2004

to 2017. Eurosurveillance. 2021;26(39):2000343. doi:10.2807/1560-

7917.ES.2021.26.39.2000343

26. Swiss Federal Office of Public Health. Report on the influenza sea-

son 2016/2017. 2017. Accessed June 20, 2022. https://www.bag.

admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/

grippe/saisonbericht-grippe-2016-17.pdf.download.pdf/

saisonbericht-grippe-2016-17-de.pdf

27. Swiss Federal Office of Public Health. Report on the influenza sea-

son 2017/2018. 2018. Accessed June 20, 2022. https://www.bag.

admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/

grippe/saisonbericht-grippe-2017-18.pdf.download.pdf/

saisonbericht-grippe-2017-18-de.pdf

8 of 9 AMMANN ET AL.

 17502659, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/irv.13218 by B

erner Fachhochschule, W
iley O

nline L
ibrary on [01/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/irv.13218
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/irv.13218
https://www.webofscience.com/api/gateway/wos/peer-review/10.1111/irv.13218
https://orcid.org/0009-0006-9117-6942
https://orcid.org/0009-0006-9117-6942
https://orcid.org/0000-0001-8100-465X
https://orcid.org/0000-0001-8100-465X
info:doi/10.7189/jogh.09.020421
info:doi/10.1093/ofid/ofac352
info:doi/10.2105/AJPH.2012.301137
info:doi/10.1371/journal.pmed.1003550
info:doi/10.1038/s41598-021-82161-z
info:doi/10.1186/s12889-019-7458-x
info:doi/10.1186/s12889-019-7458-x
info:doi/10.1080/21645515.2015.1111494
info:doi/10.1111/irv.12962
info:doi/10.1111/irv.12486
info:doi/10.1007/s00431-004-1445-6
info:doi/10.1007/s00431-004-1445-6
info:doi/10.4414/smw.2006.11373
info:doi/10.4414/smw.2006.11373
info:doi/10.1111/ajt.16383
info:doi/10.4414/SMW.2021.w30022
info:doi/10.4414/SMW.2021.w30022
https://dam-api.bfs.admin.ch/hub/api/dam/assets/18344193/master
https://dam-api.bfs.admin.ch/hub/api/dam/assets/18344193/master
https://www.bfs.admin.ch/bfs/en/home/statistics/population/effectif-change/age-marital-status-nationality.assetdetail.18344193.html
https://www.bfs.admin.ch/bfs/en/home/statistics/population/effectif-change/age-marital-status-nationality.assetdetail.18344193.html
https://www.bfs.admin.ch/bfs/en/home/statistics/population/effectif-change/age-marital-status-nationality.assetdetail.18344193.html
https://www.sentinella.ch/de/info
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/sgb.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/sgb.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/sgb.html
https://dam-api.bfs.admin.ch/hub/api/dam/assets/21324450/master
https://dam-api.bfs.admin.ch/hub/api/dam/assets/21324450/master
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitswesen/alters-pflegeheime.assetdetail.21324450.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitswesen/alters-pflegeheime.assetdetail.21324450.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitswesen/alters-pflegeheime.assetdetail.21324450.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/ms.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/erhebungen/ms.html
https://grouper.swissdrg.org/swissdrg/batch
https://grouper.swissdrg.org/swissdrg/batch
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/sterblichkeit-todesursachen/spezifische.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/gesundheit/gesundheitszustand/sterblichkeit-todesursachen/spezifische.html
https://www.meteoswiss.admin.ch/product/input/climate-data/swissmean/10.18751-Climate-Timeseries-CHTM-swiss.txt
https://www.meteoswiss.admin.ch/product/input/climate-data/swissmean/10.18751-Climate-Timeseries-CHTM-swiss.txt
https://www.meteoswiss.admin.ch/product/input/climate-data/swissmean/10.18751-Climate-Timeseries-CHTM-swiss.txt
info:doi/10.3390/vaccines8030343
info:doi/10.3390/vaccines8030343
info:doi/10.2807/1560-7917.ES.2021.26.39.2000343
info:doi/10.2807/1560-7917.ES.2021.26.39.2000343
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2016-17.pdf.download.pdf/saisonbericht-grippe-2016-17-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2016-17.pdf.download.pdf/saisonbericht-grippe-2016-17-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2016-17.pdf.download.pdf/saisonbericht-grippe-2016-17-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2016-17.pdf.download.pdf/saisonbericht-grippe-2016-17-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2017-18.pdf.download.pdf/saisonbericht-grippe-2017-18-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2017-18.pdf.download.pdf/saisonbericht-grippe-2017-18-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2017-18.pdf.download.pdf/saisonbericht-grippe-2017-18-de.pdf
https://www.bag.admin.ch/dam/bag/de/dokumente/mt/infektionskrankheiten/grippe/saisonbericht-grippe-2017-18.pdf.download.pdf/saisonbericht-grippe-2017-18-de.pdf


28. Swiss Federal Office of Public Health. Report on the influenza

season 2018/2019. 2019. https://www.infovac.ch/docs/public/

influenza/bericht-zur-grippesaison-2018-19-.pdf

29. Coleman BL, Fadel SA, Fitzpatrick T, Thomas S-M. Risk factors for

serious outcomes associated with influenza illness in high- versus

low- and middle-income countries: systematic literature review and

meta-analysis. Influenza Other Respi Viruses. 2018;12(1):22-29. doi:

10.1111/irv.12504

30. Swiss Federal Office of Public Health. Seasonal influenza

vaccinatoin recommendations. 2020. Accessed April 6, 2022.

https://www.bag.admin.ch/dam/bag/en/dokumente/mt/

infektionskrankheiten/grippe/empfehlung-grippeimpfung-kurz.pdf.

download.pdf/empfehlungen-grippeimpfung-kurz-en.pdf, https://

www.bag.admin.ch/bag/en/home/krankheiten/krankheiten-im-

ueberblick/grippe.html#1762297500

31. Centers for Disease Control and Prevention. People at high risk of

flu complications. 2021. Accessed March 9, 2022. https://www.cdc.

gov/flu/highrisk/index.htm

32. Bundesinstitut für Arzneimittel und Medizinprodukte. ICD-10-GM.

Accessed February 1, 2022. https://www.bfarm.de/DE/

Kodiersysteme/Klassifikationen/ICD/ICD-10-GM/_node.html

33. Bühlmann P. Sieve bootstrap for time series. Ther Ber. 1997;3(2):123.

doi:10.2307/3318584

34. Swiss Federal Statistical Office. Life tables 2013-2019. 2020.

https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung/

geburten-todesfaelle/lebenserwartung.html

35. Perneger TV, Combescure C, Courvoisier DS. General population ref-

erence values for the French version of the EuroQol EQ-5D health

utility instrument. Value Health. 2010;13(5):631-635. doi:10.1111/j.

1524-4733.2010.00727.x

36. Turner D, Wailoo A, Nicholson K, Cooper N, Sutton A, Abrams K.

Systematic review and economic decision modelling for the preven-

tion and treatment of influenza A and B. Health Technol Assess

(Winch Eng). 2003;7(35):iii-iv. doi:10.3310/hta7350

37. Swiss National Bank. Current interest rates and exchange rates.

2022. Accessed August 8, 2022. https://www.snb.ch/de/iabout/

stat/statrep/id/current_interest_exchange_rates#t3

38. FMH. TARMED tariff browser. 2022. Accessed March 30, 2022.

https://www.tarmed-browser.ch/

39. adlershop.ch. Tamiflu Kapseln 75mg 10 Stück. 2022. Accessed April

22, 2022. https://www.adlershop.ch/p/6885/tamiflu-kapseln-75mg-

10-stueck

40. Canton of Zurich, Department of Health. Refernztarife ab 2022.

2021. https://www.zh.ch/content/dam/zhweb/bilder-dokumente/

themen/gesundheit/gesundheitsversorgung/spitaeler_kliniken/

spitalfinanzierung/referenztarife/verfuegung_referenztarife_

ab2022.pdf

41. Paternoster M, Masse S, van der Werf S, et al. Estimation of

influenza-attributable burden in primary care from season

2014/2015 to 2018/2019, France. Eur J Clin Microbiol Infect Dis.

2021;40(6):1263-1269. doi:10.1007/s10096-021-04161-1

42. Redlberger-Fritz M, Aberle JH, Popow-Kraupp T, Kundi M. Attribut-

able deaths due to influenza: a comparative study of seasonal and

pandemic influenza. Eur J Epidemiol. 2012;27(7):567-575. doi:10.

1007/s10654-012-9701-y

43. Swiss Federal Statistical Office. Costs and Financing of the

Health System since 1960. 2022. Accessed September 22, 2022.

https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnitts

themen/wohlfahrtsmessung/alle-indikatoren/gesellschaft/gesundheit

sausgaben.assetdetail.22324823.html

44. Stucki M, Nemitz J, Trottmann M, Wieser S. Decomposition of out-

patient health care spending by disease—a novel approach using

insurance claims data. BMC Health Serv Res. 2021;21(1):1264. doi:10.

1186/s12913-021-07262-x

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Ammann D, Bilger J, Loiacono MM,

et al. Burden of seasonal influenza in the Swiss adult

population during the 2016/2017–2018/2019 influenza

seasons. Influenza Other Respi Viruses. 2023;17(11):e13218.

doi:10.1111/irv.13218

AMMANN ET AL. 9 of 9

 17502659, 2023, 11, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/irv.13218 by B

erner Fachhochschule, W
iley O

nline L
ibrary on [01/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.infovac.ch/docs/public/influenza/bericht-zur-grippesaison-2018-19-.pdf
https://www.infovac.ch/docs/public/influenza/bericht-zur-grippesaison-2018-19-.pdf
info:doi/10.1111/irv.12504
https://www.bag.admin.ch/dam/bag/en/dokumente/mt/infektionskrankheiten/grippe/empfehlung-grippeimpfung-kurz.pdf.download.pdf/empfehlungen-grippeimpfung-kurz-en.pdf
https://www.bag.admin.ch/dam/bag/en/dokumente/mt/infektionskrankheiten/grippe/empfehlung-grippeimpfung-kurz.pdf.download.pdf/empfehlungen-grippeimpfung-kurz-en.pdf
https://www.bag.admin.ch/dam/bag/en/dokumente/mt/infektionskrankheiten/grippe/empfehlung-grippeimpfung-kurz.pdf.download.pdf/empfehlungen-grippeimpfung-kurz-en.pdf
https://www.bag.admin.ch/bag/en/home/krankheiten/krankheiten-im-ueberblick/grippe.html#1762297500
https://www.bag.admin.ch/bag/en/home/krankheiten/krankheiten-im-ueberblick/grippe.html#1762297500
https://www.bag.admin.ch/bag/en/home/krankheiten/krankheiten-im-ueberblick/grippe.html#1762297500
https://www.cdc.gov/flu/highrisk/index.htm
https://www.cdc.gov/flu/highrisk/index.htm
https://www.bfarm.de/DE/Kodiersysteme/Klassifikationen/ICD/ICD-10-GM/_node.html
https://www.bfarm.de/DE/Kodiersysteme/Klassifikationen/ICD/ICD-10-GM/_node.html
info:doi/10.2307/3318584
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung/geburten-todesfaelle/lebenserwartung.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung/geburten-todesfaelle/lebenserwartung.html
info:doi/10.1111/j.1524-4733.2010.00727.x
info:doi/10.1111/j.1524-4733.2010.00727.x
info:doi/10.3310/hta7350
https://www.snb.ch/de/iabout/stat/statrep/id/current_interest_exchange_rates#t3
https://www.snb.ch/de/iabout/stat/statrep/id/current_interest_exchange_rates#t3
https://www.tarmed-browser.ch/
https://www.adlershop.ch/p/6885/tamiflu-kapseln-75mg-10-stueck
https://www.adlershop.ch/p/6885/tamiflu-kapseln-75mg-10-stueck
https://www.zh.ch/content/dam/zhweb/bilder-dokumente/themen/gesundheit/gesundheitsversorgung/spitaeler_kliniken/spitalfinanzierung/referenztarife/verfuegung_referenztarife_ab2022.pdf
https://www.zh.ch/content/dam/zhweb/bilder-dokumente/themen/gesundheit/gesundheitsversorgung/spitaeler_kliniken/spitalfinanzierung/referenztarife/verfuegung_referenztarife_ab2022.pdf
https://www.zh.ch/content/dam/zhweb/bilder-dokumente/themen/gesundheit/gesundheitsversorgung/spitaeler_kliniken/spitalfinanzierung/referenztarife/verfuegung_referenztarife_ab2022.pdf
https://www.zh.ch/content/dam/zhweb/bilder-dokumente/themen/gesundheit/gesundheitsversorgung/spitaeler_kliniken/spitalfinanzierung/referenztarife/verfuegung_referenztarife_ab2022.pdf
info:doi/10.1007/s10096-021-04161-1
info:doi/10.1007/s10654-012-9701-y
info:doi/10.1007/s10654-012-9701-y
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/wohlfahrtsmessung/alle-indikatoren/gesellschaft/gesundheitsausgaben.assetdetail.22324823.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/wohlfahrtsmessung/alle-indikatoren/gesellschaft/gesundheitsausgaben.assetdetail.22324823.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/querschnittsthemen/wohlfahrtsmessung/alle-indikatoren/gesellschaft/gesundheitsausgaben.assetdetail.22324823.html
info:doi/10.1186/s12913-021-07262-x
info:doi/10.1186/s12913-021-07262-x
info:doi/10.1111/irv.13218

