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Summary

BACKGROUND: The incidence of influenza and influen-
za-like illnesses in Switzerland is generally high. Although
related direct medical costs can be substantial, especially
if hospitalisations occur, several studies suggested that in-
direct costs due to the loss of productivity may represent
an even higher economic burden. The aim of this study
was to assess the costs arising from lost productivity due
to influenza and influenza-like illnesses in Switzerland.

METHODS: Analyses were based on data collected in
2016 and 2017 by the Swiss Sentinel Surveillance Net-
work of the Swiss Federal Office of Public Health
(SFOPH). The available information covered details on
the physicians collecting the data, patients’ characteris-
tics, symptoms, treatments, and inability to work (in terms
of physician-recorded workdays lost for own sickness or
caregiving). The cost of lost productivity, estimated using
the human capital approach, was calculated as the num-
ber of workdays lost due to influenza-like illnesses mul-
tiplied by the mean salary for one working day. Salary
differences across sex, age and region were considered.
Extrapolation to the national level was performed by ad-
justing for the size of the Swiss population, the age and
sex distribution, the regional distribution, the number of
Sentinel general physician contacts and the specialisation
of the physician.

RESULTS: At the Swiss national level, the estimated total
yearly number of cases of inability to work due to influenza
and influenza-like illnesses was 101,287 in 2016 and
86,373 in 2017. In subgroups defined by year, gender, re-
gion and age class, numbers of cases per 100,000 in-
habitants ranged from 12 to 2396. The total number of
workdays lost in Switzerland, considering degree of em-
ployment and visit day, were estimated to be 324,118 in
2016 and 278,121 in 2017. The number of workdays lost
was generally higher in men (53.7% of the total in 2016
and 55.6% of the total in 2017) than women. The esti-

mated total costs due to inability to work, calculated us-
ing a human capital approach and including the caregiving
costs, were CHF 115 million in 2016 and CHF 103 million
in 2017, equivalent to CHF 1.4 million per 100,000 inhabi-
tants.

CONCLUSION: The costs of lost productivity due to in-
fluenza and influenza-like illnesses in Switzerland are sub-
stantial and may vary considerably between different
years, regions and age classes. As the present analyses
could not consider all causes of lost productivity (e.g.,
short-term inability to work not requiring a physician con-
sultation, hospitalisations, early retirement, premature
death), the total indirect costs due to influenza or influen-
za-like illnesses can be expected to be higher than the
presented estimates.

Introduction

Seasonal influenza and influenza-like illnesses are char-
acterised by numerous symptoms, including sudden onset
of fever, chills, cough, shortness of breath, sore throat,
fatigue, runny or stuffy nose, muscle and joint pain or
headache [1]. Influenza viruses result in near-yearly epi-
demics, which are of variable intensity and severity [2–7].

Influenza and influenza-like illnesses are usually self-lim-
iting diseases with a recovery period of 3–7 days. Never-
theless, every year many persons require medical advice
or hospitalisation [8,9]. In Switzerland, it has been pre-
viously estimated that influenza-like illnesses lead to
112,000–275,000 medical consultations and several thou-
sands of hospitalisations annually [10].

Vaccination is generally considered the most effective
means to prevent infection, complications and mortality re-
lated to influenza. For many years the World Health Or-
ganization (WHO) has recommended vaccination for all
people at high risk [11]. In Switzerland, vaccination is cur-
rently highly recommended for people aged 65 and above,
pregnant women, children born prematurely up to 2 years
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of age and persons with chronic diseases. Moreover, to bet-
ter protect these persons, everyone in regular contact with
them (e.g., family members or caregivers) should be vac-
cinated [10]. Despite these recommendations, vaccination
coverage among high-risk groups in most European coun-
tries is still far from the WHO goal of 75% [12,13]. In
Switzerland, vaccination coverage among older people has
been estimated to have been approximatively 30% in 2014/
15 and 32% in 2016/2017 and 2017/2018 [13–16].

Because of their high incidence, influenza and influenza-
like illnesses are expected to represent a high economic
burden. For example, the costs of seasonal influenza in
2015 in the US have been estimated at USD 11.2 billion:
USD 3.2 billion (29% of the total costs) were direct med-
ical costs and USD 8.0 billion indirect costs (71% of the
total costs) [9]. In a German study including 17,836 adults
managed by primary care physicians, the total average
mean cost per episode was EUR 514, and the costs of
workdays lost were the main cost driver (82% of the total
costs) [8]. There are currently no comparable Swiss data.

The aim of this project was to assess the costs of lost pro-
ductivity due to influenza and influenza-like illnesses in
Switzerland. This included an estimation of the total num-
ber of cases of inability to work, days off work and the
respective costs according to year, sex, age and region.
Additional analyses investigated whether the duration of
inability to work might be affected by factors such as in-
fluenza testing results (i.e., confirmed true influenza), vac-
cination status, increased risk of complications, acute start
of disease, and symptoms.

Materials and methods

This analysis of data collected though the Swiss Sentinel
Surveillance Network system does not require ethics ap-
proval under the Swiss Human Research Act ("Human-
forschungsgesetz").

Estimated number of cases and duration of inability to
work
The main source for the estimation of the number of cases
and duration of the inability to work due to influenza and
influenza-like illnesses in Switzerland was the Swiss Sen-
tinel Surveillance Network of the SFOPH [17]. The Swiss
Sentinel Surveillance Network is a network of 150 to 250
general practitioners and paediatricians that was founded
in 1986 to survey communicable diseases in Switzerland.
The dataset consisted of 3971 cases with symptoms of in-
fluenza-like illness reported in 2016 and 2017. Influenza-
like illnesses included illnesses with a usually sudden on-
set of high fever above 38°C and cough or sore throat, as
well as secondary illnesses (pneumonia, bronchitis, otitis,
etc.) after influenza, not yet reported as the initial illness.

The main variables covered details on the physicians col-
lecting the data, patients’ characteristics, symptoms, treat-
ments, and inability to work (in terms of workdays lost).
More details on the information collected by the Swiss
Sentinel Surveillance Network is provided as supplemen-
tary material (table S1 in the appendix). The duration of
the inability to work was collected through the certificate
of incapacity for work or an estimation of the work loss (if
no certificate was issued) provided by the treating physi-
cians. Days of vacation, weekends, public holidays and

part-time-related non-working days were included in the
estimations. This means that a patient visiting on a Friday
and reporting five workdays lost may effectively have lost
“only” three days (assuming that he/she was not working
during the weekend). To adjust the estimated number of
workdays lost we took into consideration the weekdays
in which the patients visited their physicians: if the re-
ported number of workdays lost overlapped with one (or
more) weekend(s), the total number of workdays lost was
reduced accordingly (e.g., by two if a complete weekend
was included). The weekday was reported for only 626 out
of 3971 cases. For those with missing date information we
applied the same proportion as found in the known cases
(i.e., we applied the proportion calculated by dividing, for
the 626 known cases, the number of adjusted workdays lost
by the reported workdays lost).

The estimation of the duration of the inability to work also
considered the degree of employment (0–100%) of the pa-
tients. The loss of productivity of a full-time employee los-
ing one single workday was considered equal to the loss of
a half-time employee losing two workdays. For patients re-
porting a part-time occupation we assumed that the work
was equally distributed during a normal working week.

The participating physicians were asked to distinguish
whether the included patients were unable to work because
they were sick themselves, because they were caring for
other family members, or both. For patients indicating that
they were sick themselves and also had to care for a sick
family member it was possible to provide two numbers
(one indicating the days of self-sickness, the other indicat-
ing the days spent in caregiving). In most cases, the re-
ported numbers were identical, whereas in other cases the
period of self-sickness was longer than the period for care-
giving. For the present analysis we always considered the
highest reported number only, assuming that the periods of
self-sickness and caregiving were overlapping.

The duration of the inability to work was estimated for the
whole country as well as for subgroups of the population
defined by region, sex and age group. The resulting du-
ration estimates were multiplied by the estimated number
of cases of inability to work. The six Sentinel regions are
the cantons Genève, Neuchâtel, Vaud and Valais (South-
west), Bern, Fribourg and Jura (Midwest), Aargau, Basel-
Landschaft, Basel-Stadt, Solothurn (Northwest), Luzern,
Obwalden, Nidwalden, Uri, Schwyz und Zug (Central),
Appenzell Innerrhoden, Appenzell Ausserrhoden, Glarus,
Sankt Gallen, Schaffhausen, Thurgau und Zürich (North-
east), and Graubünden and Ticino (Southeast).

Extrapolation to the national level was performed with ad-
justment for the size of the Swiss population, age, sex, re-
gional distribution, number of Sentinel general physician
contacts and specialisation of the physician. The data for
adjustment were provided by the SFOPH.

Estimation of the costs related to the loss of productivi-
ty
The costs of lost productivity were calculated using the
human capital approach, which assumes that patients who
are absent from work due to symptoms of influenza-like
illness are not available for paid work and not replaced
[18,19]. Under this approach, the cost of lost productivity
was calculated as the number of workdays lost due to in-
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fluenza-like illnesses multiplied by the mean salary for one
working day. Other causes of lost productivity (e.g., early
retirement, premature death) were not considered as they
could not be assessed based on the data source used.

Mean salaries per working day were calculated with con-
sideration of differences between sex, age, and region.
Main sources were monthly gross salary data for 2016 pub-
lished by the Swiss Federal Statistical Office, as Swiss
salaries per month for 2017 were not available [20].
Monthly gross salaries included employee contributions
for social insurance, regularly paid bonuses/revenues/com-
pensations shares, compensation for shift/night/Sunday
work, 1/12 of the 13th month’s salary, and 1/12 of the
annual special payments, whereas family and child al-
lowances were not taken into account. Monthly salaries
according to sex, age group and region were multiplied
by 12 to achieve yearly salaries. On the assumption of
220 working days per year for a fully employed person,
daily salaries were estimated. To consider salary changes
over time, salaries were adjusted by taking into account
the changes in the Swiss nominal wage index (between
2016 and 2017 the Swiss nominal wage index increased by
0.3995%) [21].

Sensitivity and additional analyses
Sensitivity analyses investigated the impact of various
sources of uncertainty on the estimated total costs of lost
productivity. In a first sensitivity analysis the estimated
mean costs per workday lost were varied by ±30%. In a
second sensitivity analysis the costs arising from lost pro-
ductivity were estimated assuming uniform employment
rates, ranging from 50% to 100% (in the main analyses we
assumed that the sample of patients recruited through the
Sentinel system was representative of the Swiss popula-
tion). In a third sensitivity analysis we assumed no costs
for patients of the age of retirement (i.e., males older than
65 years and females older than 64 years). In a fourth sen-
sitivity analysis we assumed 200 or 240 working days per
year. This automatically led to a higher or lower mean
salary per day, respectively. A tentative fifth analysis esti-
mated the total costs expected if all patients were vaccinat-
ed. In the Sentinel sample only 182 out of 3971 patients
reported being vaccinated. We compared the mean dura-
tion of inability to work for vaccinated and unvaccinated
patients. To assume that all patients were vaccinated, their
duration of inability to work was reduced according to the
difference between vaccinated and unvaccinated patients.
It should be noted that for this calculation the number of
cases remained the same as for the base case calculation.
However, higher vaccination coverage might not only lead
to shorter durations of inability to work, but could also re-
duce the overall number of cases. We had no data basis
for considering this aspect. In a further sensitivity analysis,
we generalised the cost calculation by using a single typ-
ical Swiss salary (i.e., without differentiation between age
groups, genders or regions) [22].

Additional analyses explored whether influenza test re-
sults, vaccination status, increased risk of complications
from influenza (i.e., having lung, metabolic or heart dis-
eases, renal insufficiency, immunodeficiency or immuno-
suppression, being pregnant), medication, acute start of

disease, and symptoms may have an influence on the dura-
tion of inability to work.

All analyses were performed using IBM SPSS Statistics 23
and Microsoft Excel® 365.

Results

Estimated number of cases of inability to work
The total yearly number of cases of inability to work was
estimated to be 101,287 in 2016 and 86,373 in 2017 (table
1 and table 2). For both years, 90% of the cases of inability
to work were due to patients being sick, whereas in only
1–2% of the cases was the inability to work due to care-
giving. In the remaining 8–9% of the cases the inability
to work was due to a combination of being self-sick and
taking care of other persons. Approximatively 53% of the
estimated total number of cases of inability to work were
among males. The difference in number of cases per
100,000 inhabitants between males and females was sim-
ilar for both 2016 (1527 vs 1336, i.e., +191 cases per
100,000 inhabitants for males) and 2017 (1306 vs 1119,
i.e., +187 cases per 100,000 for males).

Influenza and influenza-like illnesses leading to physi-
cian’s visits and inability to work were more frequent in
Central and Western Switzerland, indicating relevant vari-
ation between Swiss regions. Compared with 2016, the
number of cases per 100,000 inhabitants in 2017 was gen-
erally lower across regions. Only Northwest Switzerland
showed a higher frequency.

With regard to the age distribution, the number of cases of
inability to work per 100,000 inhabitants showed that in
2016 younger age classes were more affected than older
ones: the estimated number of cases decreased from 2396
per 100,000 for 16–25-year-old inhabitants to 893 cases
per 100,000 for 56–65-year-old inhabitants. The number
of cases of inability to work among patients older than 65
years was expected to be low as the great majority should
be retired. The data for 2017 showed a similar, but less pro-
nounced trend.

Duration of inability to work
The estimated mean duration of inability to work was 3.20
(95% confidence interval [CI] 3.12–3.27) workdays lost
per case in 2016 and 3.22 (95% CI 3.14–3.31) workdays
lost per case in 2017. The mean number of days of inability
to work did not substantially differ by year, reason for in-
ability to work and sex. In contrast, some differences be-
tween regions and age classes were identified. For exam-
ple, in 2016, the mean number of workdays lost per case
ranged from 3.04 (95% CI 2.85–3.24) days in Southwest
to 3.52 (95% CI 3.33–3.70) days in Northwest Switzer-
land. In 2017 it ranged from 2.66 (95% CI 2.44–2.91)
days in Central to 3.49 (95% CI 3.34–3.67) days in North-
west Switzerland. The mean number of workdays lost per
case was similar across age classes below 65 years of age,
whereas it was lower than average in older patients.

Total workdays lost
The estimated total number of workdays lost was 324,118
(4576 per 100,000 inhabitants) for 2016 and 278,121 (3899
per 100,000 inhabitants) for 2017 (table 1 and table 2).
The number of workdays lost was generally higher in men
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Table 1:
Estimated number of cases and duration of inability to work in Switzerland in 2016.

Estimated total number of
cases of inability to work

% across
subgroups

Swiss popula-
tion (>15 years)

Number of cases per
100,000 inhabitants

Days of inability to work
per case Mean (95% CI)

Estimated total number
of workdays lost

Overall Per 100,000 in-
habitants

All cases in 2016 101,287 7,083,052 1430 3.20 (3.12–3.27) 324,118 4576

Sex

Females 48,043 47.4% 3,596,268 1336 3.13 (3.02–3.24) 150,375 4181

Males 53,245 52.6% 3,486,784 1527 3.27 (3.17–3.37) 174,111 4993

Region

Southwest (GE, NE,
VD, VS)

15,591 15.4% 1,492,684 1044 3.04 (2.85–3.24) 47,397 3175

Midwest (BE, FR, JU) 11,565 11.4% 1,188,981 973 3.12 (2.87–3.35) 36,083 3035

Northwest (AG, BL,
BS, SO)

14,592 14.4% 1,195,324 1221 3.52 (3.33–3.70) 51,364 4297

Central (LU, OW, NW,
UR, SZ, ZG)

11,015 10.9% 672,242 1639 3.50 (3.28–3.72) 38,553 5735

Northeast (AI, AR, GL,
SG, SH, TG, ZH)

39,724 39.2% 2,061,296 1927 3.06 (2.95–3.18) 121,555 5897

Southeast (GR, TI) 8798 8.7% 473,382 1859 3.20 (3.04–3.38) 28,154 5947

Age classes

16–25 years 23,000 22.7% 960,095 2396 3.13 (3.01–3.27) 71,991 7498

26–35 years 27,742 27.4% 1,175,548 2360 3.27 (3.13–3.42) 90,717 7717

36–45 years 21,372 21.1% 1,178,565 1813 3.12 (2.97–3.28) 66,679 5658

46–55 years 19,365 19.1% 1,312,255 1476 3.30 (3.12–3.46) 63,906 4870

56–65 years 9109 9.0% 1,019,675 893 3.29 (3.00–3.59) 29,969 2939

66–75 years 566 0.6% 792,861 71 2.07 (1.07–3.22) 1172 148

76–85 years 132 0.1% 466,310 28 1.52 (0–3.80) 201 43

AG = Aargau, AI = Appenzell Innerrhoden, AR = Appenzell Ausserrhoden, BL = Basel-Landschaft, BS = Basel-Stadt, BE = Bern, FR = Fribourg, GE = Genève, GL = Glarus,
GR = Graubünden, JU = Jura, LU = Luzern, NE = Neuchâtel, NW = Nidwalden, OW = Obwalden, SG = Sankt Gallen, SH = Schaffhausen, SZ = Schwyz, SO = Solothurn, TG =
Thurgau, TI = Ticino, UR = Uri, VS = Valais, VD = Vaud, ZG = Zug, ZH = Zürich; CI = confidence interval

Table 2:
Estimated number of cases and duration of inability to work in Switzerland in 2017.

Estimated total number of cas-
es of inability to work

% across
subgroups

Swiss population
(>15 years)

Number of cases per
100,000 inhabitants

Days of inability to work per
case Mean (95% CI)

Estimated total number of
workdays lost

Overall Per 100,000 in-
habitants

All cases
in 2017

86,373 7,133,270 1211 3.22 (3.14–3.31) 278,121 3899

Sex

Females 40,508 46.9% 3,620,736 1119 3.06 (2.94–3.17) 123,954 3423

Males 45,865 53.1% 3,512,534 1306 3.37 (3.25–3.49) 154,565 4400

Region

Southwest 12,848 14.9% 1,505,638 853 3.18 (2.98–3.40) 40,857 2714

Midwest 11,270 13.0% 1,195,324 943 3.32 (3.03–3.63) 37,416 3130

Northwest 20,840 24.1% 1,203,204 1732 3.49 (3.34–3.67) 72,732 6045

Central 6555 7.6% 677,618 967 2.66 (2.44–2.91) 17,436 2573

Northeast 30,929 35.8% 2,078,192 1488 3.30 (3.16–3.44) 102,066 4911

Southeast 3930 4.6% 473,294 830 2.82 (2.56–3.13) 11,083 2342

Age classes

16–25
years

18,096 21.0% 947,463 1910 3.22 (3.06–3.40) 58,268 6150

26–35
years

18,450 21.4% 1,185,059 1557 3.19 (3.00–3.38) 58,857 4967

36–45
years

17,860 20.7% 1,181,576 1511 3.27 (3.06–3.48) 58,401 4943

46–55
years

18,207 21.1% 1,312,545 1387 3.23 (3.06–3.42) 58,810 4481

56–65
years

12,892 14.9% 1,045,041 1234 3.33 (3.13–3.55) 42,929 4108

66–75
years

811 0.9% 801,428 101 1.99 (1.30–2.71) 1614 201

76–85
years

57 0.1% 477,743 12 1.30 (0–5.20) 75 16

CI = confidence interval
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(53.7% of the total in 2016 and 55.6% of the total in 2017)
than women. Main reasons explaining the higher numbers
among men are the fact that more men than women visited
a physician because of symptoms of influenza-like illness
and the fact that men in the Sentinel reports had a gener-
ally higher employment level (98% vs 90% for women).
Regional differences in terms of absolute numbers mainly
reflected differences in population size. The numbers of
workdays lost per 100,000 suggested that in 2016 there
were particularly high numbers of workdays lost in Cen-
tral, Northeast and Southeast Switzerland (more than 5700
workdays lost per 100,000 inhabitants compared with few-
er than 4300 workdays lost per 100,000 inhabitants in
the other regions). In 2017, only Northwest and North-
east Switzerland had particularly high numbers (6045 and
4911 workdays lost per 100,000 inhabitants, respectively),
whereas all other regions were below the national estimate.

Whereas most regions showed a decrease in the number of
workdays lost between 2016 and 2017 (−13.8% in South-
west, −57.8% in Central, −16.0% in Northeast and −60.6%
in Southeast Switzerland), Midwest Switzerland showed a
small increase (+3.7%) and Central Switzerland showed a
large increase (+41.6%).

In 2016, the estimated numbers per 100,000 inhabitants
suggest that the number of workdays lost decreased with
increasing age (from more than 7000 workdays lost per
100,000 inhabitants aged 16–35 years to fewer than 3000
workdays lost per 100,000 inhabitants aged 56–65 years).
The age-dependent decrease in workdays lost in 2017 was
less pronounced than in 2016 (from about 6000 workdays
lost per 100,000 inhabitants aged 16–25 years to about
4000 workdays lost per 100,000 inhabitants aged 56–65
years).

Total costs of lost productivity
The estimated total costs of lost productivity due to inabil-
ity to work were CHF 115 million in 2016 and CHF 103
million in 2017 (table 3). Males accounted for 57–58% of

the total costs due to inability to work. The total costs due
to inability to work according to region depended on the
number of reported cases, which was to a large extent a
function of population size.

In terms of estimated costs due to inability to work per
100,000 inhabitants, men induced considerably higher
costs than women: about CHF 1.9 million vs CHF 1.4 mil-
lion per 100,000 inhabitants in 2016 (+34%) and about
CHF 1.7 million vs CHF 1.2 million per 100,000 inhab-
itants in 2017 (+43%). In 2016, Central and Northeast
Switzerland had the highest costs per 100,000 inhabitants
(about CHF 2.0–2.2 million), whereas Southwest and Mid-
west Switzerland had the lowest costs (about CHF 1.2 mil-
lion). In 2017, the regions reporting the highest costs were
Northwest and Northeast Switzerland (about CHF 2.2 mil-
lion and CHF 1.8 million per 100,000 inhabitants, respec-
tively), whereas the estimated costs in all other regions
were below the national estimate. The cost estimations
stratified by age group show that the highest total costs
were induced by 26–35-year-old persons in 2016, and by
36–45-year-old persons in 2017 (figure1).

Sensitivity analyses
The results of the sensitivity analyses are reported in table
4. A 30% variation of the mean salary, as well as a varia-
tion of the degree of employment, had a considerable im-
pact on the estimated total costs. In contrast, in the sensi-
tivity analysis excluding the costs for all patients of the age
of retirement, the mean total costs changed only minimal-
ly (−0.87% in 2016 and −1.92% in 2017). The cost conse-
quences of assuming a lower or higher number of working
days per year were also limited. The tentative sensitivity
analysis estimating the total costs by assuming that all pa-
tients were vaccinated merits further discussion. Accord-
ing to the data of the Sentinel Survey, only 5.2% of the
included patients were vaccinated. Compared with unvac-
cinated patients, vaccinated persons reported shorter dura-
tions of inability to work (2.79 days vs 3.22 days, 86.8% of
the value seen in the unvaccinated). When it was assumed

Table 3:
Estimated total cost and costs per 100,000 inhabitants due to inability to work in 2016 and 2017.

Estimated total costs due to inability to work in 2016 (CHF) Estimated total costs due to inability to work in 2017 (CHF)

Overall Per 100,000 inhabitants Overall Per 100,000 inhabitants

All cases 114,951,147 1,622,904 101,934,787 1,429,005

Sex

Females 49,902,984 1,387,633 42,624,193 1,177,225

Males 65,048,163 1,865,563 59,310,593 1,688,541

Region

Southwest 17,400,956 1,165,749 14,618,168 970,895

Midwest 13,901,727 1,169,214 14,167,758 1,185,265

Northwest 17,507,428 1,464,660 25,752,973 2,140,366

Central 14,699,726 2,186,672 6,717,439 991,331

Northeast 41,762,929 2,026,052 36,302,154 1,746,814

Southeast 9,678,381 2,044,518 4,376,295 924,646

Age classes

16–25 years 19,241,997 2,004,176 15,559,018 1,642,177

26–35 years 30,288,144 2,576,513 19,975,936 1,685,649

36–45 years 25,742,073 2,184,188 23,077,177 1,953,084

46–55 years 26,292,518 2,003,613 24,511,269 1,867,461

56–65 years 12,778,468 1,253,190 17,959,938 1,718,587

66–75 years 607,948 76,678 755,793 94,306

76–85 years – – 95,656 20,022
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that all patients were vaccinated, the mean workdays lost
of the unvaccinated were reduced by 13.2%. The result-
ing costs, assuming that all patients were vaccinated, were
CHF 98 million in 2016 and CHF 88 million in 2017. In
other words, the estimated total costs related to productiv-
ity loss would decrease by CHF 18 million (−15.3%) in
2016 and by CHF 15 million in 2017 (−14.2%).

In the last sensitivity analysis, we generalised the cost cal-
culation by using a single typical Swiss salary (without dif-
ferentiation between age groups, genders or regions). The
total costs estimation based on a single salary estimation
led to minimal changes (CHF 115.1 million vs CHF 115.3
in the base case in 2016, and CHF 99.0 million vs CHF
103.0 million in the base case in 2017).

Additional analyses
In the additional analyses we investigated influenza test re-
sults, vaccination status, increased risk of complications,

medication, acute start of disease, and symptoms on the
duration of inability to work. In most cases, relevant infor-
mation was available only for a minority of the reported
cases.

Among the 3971 patient cases in the Sentinel reports, 315
(7.9%) had a positive influenza test result and 310 (7.8%)
had a negative influenza test result, whereas for the re-
maining 3346 (84.6%) there was no information available.
Persons with a positive influenza test result (n = 182,
4.6%) had a significantly longer duration of inability to
work compared with those with a negative influenza test:
3.32 days (95% CI 3.12–3.54) vs 3.08 days (95% CI
2.90–3.27), p = 0.039. Similarly, vaccinated persons had
a significantly shorter duration of inability to work com-
pared with all unvaccinated patients (2.79 days [95% CI
2.51–3.08] vs 3.22 days [95% CI 3.16–3.28]; p = 0.008).
Increased risk of complications and medication had no sig-
nificant impact on the duration of inability to work.

Figure 1: Estimated total costs by age class in 2016 and 2017 (in CHF).

Table 4:
Results of the sensitivity analyses.

2016 (CHF) 2017 (CHF)

Base case 115,349,819 103,057,979

Mean salary variation: −30% 80,465,803 71,354,351

+30% 149,436,491 132,515,222

Uniform employment rate: 50% 61,684,055 55,309,083

60% 74,020,867 66,370,900

70% 86,357,678 77,432,716

80% 98,694,489 88,494,533

90% 111,031,300 99,556,350

100% 123,368,111 110,618,166

No costs for patients in retirement age 114,343,199 101,108,338

Workdays variation (base case: 220 days/year): 200 workdays/year 126,884,801 113,363,777

240 workdays/year 105,737,334 94,469,814

Assuming all patient were vaccinated 97,751,267 88,428,305

Using a single salary for all patients 115,062,032 99,011,097
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Details on acute start of disease and symptoms were avail-
able for 558 patients (14.1%). There was more detailed in-
formation available only for pneumonia (n = 2413, 60.8%
of the total sample). Only acute start of disease and fever
>38°C seemed to be significantly associated with the mean
number of workdays lost: patients reporting an acute start
of disease had a significantly shorter duration of inability
to work compared with those with a non-acute start of dis-
ease (3.13 days [95% CI 2.95–3.32] vs 3.55 days [95%
CI 3.29–3.80]; p = 0.008), whereas patients reporting high
fever (>38°C) had significantly longer duration of inability
to work (3.37 days [95% CI 3.19–3.56] vs 3.05 days [95%
CI 2.79–3.30] for people without high fever; p = 0.014).

Discussion

The data of the Swiss Sentinel Surveillance Network ex-
trapolated to the national level suggested that the total
yearly number of cases of inability to work due to influen-
za and influenza-like illnesses was about 101,000 in 2016
and 86,000 in 2017. The estimated total number of work-
days lost in the Switzerland were about 324,000 for 2016
and 278,000 for 2017. The number of workdays lost was
generally higher in men. Regional differences in terms of
absolute numbers mainly reflected differences in popula-
tion size. with regard to the number of workdays lost ac-
cording to age, a different distribution could be identified
in 2016 versus 2017: in 2016 younger people seemed to
be more affected by influenza and influenza-like illness-
es, whereas in 2017 the number of cases was more equally
distributed across the working age classes. The estimated
total costs due to inability to work were CHF 115 million
in 2016 and CHF 103 million in 2017. Cost per 100,000
inhabitants showed important variations across different
years, sex, age groups and regions.

The estimated duration of inability to work in Switzerland
from this study is of a magnitude consistent with the pub-
lished literature. For example, in a Swiss study investigat-
ing the financial burden of influenza in a small rehabili-
tation centre during the season 2016/2017, 33 employees
were absent from work because of influenza for 5.3 days,
with mean costs per absence of CHF 497. In the present
study, the mean duration of absence from work was 3.20
days and the mean cost per case was CHF 1138, in 2016
[23]. In a literature review published in 2008, Keech et al.
investigated the impact of influenza on working days lost.
Studies involving a laboratory-confirmed influenza diag-
nosis suggested that the mean number of workdays lost
ranged between 1.5 and 4.9 days per episode. In contrast,
studies in which the diagnosis of influenza was based on
the physician diagnosis (without laboratory tests), there
was a range of 3.7–5.9 workdays lost per episode [24]. In
a US analysis using data of 1278 employed adults collect-
ed between 2012 and 2016, it was estimated that a typical
full-time employee could expect to lose about 3.5 of their
5.0 workdays in a given week as a result of absenteeism
and presenteeism from an influenza infection. In contrast,
for a person with other acute respiratory infection, the ex-
pected loss of productivity was 3.0 days in a week [25].
In another US study investigating the loss of productivity
among 1548 working adults with medically attended acute
respiratory illnesses in 2012–2013, it was estimated that
the missed worktime during illness was 20.5 hours (about

2.6 days) for influenza test-positive cases and 15.0 hours
(1.9 days) for influenza test-negative cases. The difference
between influenza test-positive and test-negative cases was
somewhat larger than in this report (3.32 days for test-pos-
itive cases vs 3.08 days) [26]. In a German study investi-
gating the costs for physician-diagnosed influenza and in-
fluenza-like illnesses in primary care between May 2010
and April 2012, the mean number of workdays lost was
6.0 days, and the costs related to productivity lost were
EUR 424 per episode (82% of the total costs) [8]. A re-
cently published Italian study investigated the occurrence
of influenza episodes in the general population. Among the
1202 adults who were contacted in March 2017 by tele-
phone, 57% had experienced at least one episode of in-
fluenza in the previous 12 months. Episodes were usual-
ly home managed. Nevertheless, 55.7% of the respondents
visited a physician, 2.8% were referred to the emergency
room, and 0.9% were hospitalised. The mean duration of
each episode was 5.27 days, and the estimated mean cost
for workdays lost was EUR 124 (i.e. 90% of the costs)
[27,28].

According to data from the Swiss Federal Statistical Of-
fice, the mean duration of absenteeism due to diseases or
accidents for full-time workers was 6.8 days (7.5 days for
females and 6.5 days for males) in 2016 and 7.1 days (8.0
for females and 6.7 for males) in 2017 [29]. This statis-
tic obviously includes diseases/accidents that may lead to
particularly long periods of inability to work. For example,
a recently published study investigating productivity loss
in the year following acute coronary syndrome in Switzer-
land, estimated up to 75 workdays lost per patient (plus 10
days for caregivers) [30]. Another study investigating the
burden of depression in Switzerland reported that the pa-
tients had a mean of 50 workdays lost in the first 12 months
after diagnosis [31]. If compared with these diseases, the
loss of productivity per person due to influenza (approxi-
matively 3.2 days) seems negligible. Nevertheless, for pa-
tients getting influenza, the mean number of workdays lost
due this disease may still represent about half of the esti-
mated annual productivity loss.

The tentative sensitivity analysis assuming that all patients
were vaccinated suggested that full influenza vaccination
coverage might reduce the total costs due to inability to
work by approximatively 15%. This result was based on
our analysis showing that vaccinated persons in the Sen-
tinel report had a significantly shorter duration of inability
to work than unvaccinated patients. In this sensitivity
analysis, the estimated duration of inability to work, as-
suming that all patients were vaccinated, was multiplied
by the estimated number of cases reported for the main
analyses. However, higher vaccination coverage might not
only lead to a shorter duration of inability to work, but
also reduce the overall number of cases. As the data did
not allow us to consider this aspect, the true decrease in
lost productivity might be more pronounced. Therefore, it
should be emphasised that this kind of calculation is highly
speculative and unlikely to reflect the true effects of vac-
cination. A more complete assessment, not possible with
the Sentinel data, would need to consider that vaccinat-
ed persons may also completely avoid being sick owing
to influenza. According to the Swiss Health Survey, the
percentage of patients reporting being vaccinated against
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influenza was 16.4% in 2007, 14.1% in 2012 and 14.4%
in 2017 [32]. Among persons above 64 years of age, the
percentages of vaccinated subjects were 47.8% in 2007,
38.5% in 2012 and 36.2 in 2017. According to the annual
report on seasonal influenza published by the SFOPH, in
both 2016/2017 and 2017/2018 the percentage of vaccinat-
ed persons over 64 years was 32% [14,15]. In the Sentinel
report, the proportions of vaccinated patients were 0.8%
among 0–17-year-olds, 4.2% among 18–65-year-olds and
33.6% among those over 65 years old. On the basis of these
numbers, the frequency of vaccination among the working
population having influenza-like illnesses in the Sentinel
Surveillance Network database was comparable to other
national estimates.

The additional analyses suggest that influenza may have a
stronger impact on the ability to work than influenza-like
illnesses. Increased risk of complications, as well as antibi-
otic or antiviral medication, did not have a significant im-
pact on the duration of inability to work.

The fact that patients with high fever reported longer du-
rations of inability to work is, per se, not surprising if we
assume that people with higher fever are sicker and may
require more time to get healthy than those with lower or
no fever. In contrast, the observed shorter duration of in-
ability to work for acute start of disease is less intuitive,
since an acute start might be interpreted as an indicator for
more severe influenza or influenza-like illness. One pos-
sible explanation may be that people with an acute start
of disease visit a physician immediately, receiving specif-
ic medication. In contrast, people with a non-acute start
may first decide to stay at home for 1–2 days without vis-
iting a physician or taking specific medication. After a few
days of inability to work and in the case of no amelioration
of symptoms, they may decide to finally visit a physician,
who may only then prescribe them more efficient medica-
tion. The lag between start of disease, physician visit and
subsequent certificate may lead to differences in the report-
ed duration of inability to work.

One of the major strengths of this study is the large sample
size collected through the well-established Sentinel Sur-
veillance Network system. All Swiss regions were well
represented, and patients were recruited in almost all Swiss
cantons (except Appenzell Innerrhoden). Another strength
is that all calculations were based on Swiss data sources.
The salary statistics of the Swiss Federal Statistical Office
provided detailed information on mean salary by age, gen-
der and region [20–22]. The fact that the base case calcu-
lation (with salary stratification by sex and age), the esti-
mation adding a regional stratification, and the sensitivity
analysis using a single typical Swiss salary led to almost
identical results suggests that the included sample was well
representative of the Swiss population of the relevant age.

One first limitation is that several variables were only
available for a minority of the included patients. These in-
clude the weekday of the physician visit and information
on symptoms, which was available for approximatively
15% of the patients. This sub-sample may not be fully rep-
resentative of the entire population. A second limitation
concerns the reason for the inability to work. Physicians
were asked to indicate whether the included patients were
unable to work due to being self-sick, due to caregiving,
or both. For patients indicating that they were self-sick and

that they also had to care for a family member it was pos-
sible to provide two numbers (one indicating the days of
self-sickness, the other indicating the days spent in care-
giving). In most cases, the reported numbers were iden-
tical, whereas in other cases the period of self-sickness
was longer than the period for caregiving. For the present
analyses we always considered the highest reported num-
ber only, assuming that the periods of self-sickness and
caregiving were perfectly overlapping. However, it is the-
oretically possible that a patient reporting 5 days of self-
sickness and 5 days of caregiving may have a total of 10
days of inability to work (if the two periods were not over-
lapping). Therefore, the results provided should be con-
sidered as conservative. A third limitation is the assump-
tion that the employment level among the included patients
is representative for the whole Swiss population. For pa-
tients reporting being employed but not providing the em-
ployment level, we applied the mean employment level of
the sample, which was 94.3%. However, according to the
Swiss Labour Force Survey, the activity rate in full-time
equivalents for the Swiss population aged 15–64 years was
72.5% in 2016 and 72.7% in 2017 [33]. Therefore, it could
be argued that the estimation provided in the sensitivity
analyses assuming a uniform employment rate of 70% may
be more realistic. An important, further limitation is that
other causes of lost productivity than short-term inability
to work (early retirement, premature death) could not be
assessed from the data source used. Moreover, information
on an eventual prolongation of the certificate of inability to
work, on workdays lost when staying ill at home without
seeing a physician, and on presenteeism (reduced produc-
tivity of people who go to work while being ill) was not
available.

Finally, lost productivity due to hospitalisations or illness
attended to in hospital outpatient departments (e.g., due
to lack of a family physician) were not included in the
analyses. The Sentinel Surveillance Network cannot re-
liably capture this kind of information, for example, be-
cause some patients may directly visit a hospital (there is
no physician visit prior to the hospitalisation). According
to the Swiss Hospital Statistics, in 2018 there were 11,567
hospitalisations with a main or secondary diagnosis of in-
fluenza [34,35]. The mean duration of the hospital stays
was 9.44 days. It is evidently difficult to discern which pro-
portion of these hospitalisations was effectively attribut-
able to influenza or influenza-like illnesses. In a tentative
analysis taking into consideration only patients of working
age with a main diagnosis of influenza, the estimated pro-
ductivity loss for hospitalised patients in 2018 was estimat-
ed to be approximatively CHF 2.1 million, suggesting that
the costs missed by not considering influenza hospitalisa-
tions may be comparably small.

A final remark concerns the ongoing pandemic of coro-
navirus disease 2019 (COVID-19), which dramatically
changed the way patients with influenza and influenza-
like illnesses are managed. Because of its symptoms,
COVID-19 has often been compared to influenza or other
influenza-like illnesses [36–39]. The SFOPH recommends
that all people showing any symptom that might be attrib-
utable to COVID-19 should stay at home and get tested
[40]. According to the data published by the SFOPH, be-
tween the 24 January 2020 and the 21 December 2020 the
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number of tests officially conducted in Switzerland was
3,382,229 [40]. Although some persons may have been
tested twice or more often, the overall number of cases
with symptoms was high. It is reasonable to assume that in
many cases it was not possible to work at home. Consider-
ing such changes in the management of influenza and in-
fluenza-like illnesses, it might be interesting to repeat this
study regularly and with more recent data.

To summarise, this project investigated the costs of lost
productivity due to influenza and influenza-like illnesses in
an outpatient setting, focusing on office-based physicians.
The results indicated that the costs of lost productivity due
to influenza and influenza-like illnesses in Switzerland are
substantial. We estimated them at about CHF 115 million
in 2016 and CHF 103 million in 2017. The impact of in-
fluenza and influenza-like illnesses on the ability to work
varies considerably between different years, regions and
age classes. For several reasons, our estimates can be as-
sumed to be conservative. The true costs of lost produc-
tivity due to influenza or influenza-like illnesses may be
somewhat higher than the estimates presented.
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Appendix: Supplementary table

Table S1:
Main information related to inability to work due to influenza and influenza-like illness collected by the Sentinel Survey.

Questions Answer

Year of birth Year

Sex Male, female

Reason for the inability to work Self-sick, care-
giving for others

Working i.e., paid work Yes, no, un-
known

‒ If working = yes: occupation level in %

‒ If working = yes: number of workdays lost

Engaged in caregiving/nursing i.e., unpaid caregiving/nursing work, which is needed by others (e.g., caregiving to preschool children, care of aged or invalid
persons independent if they live in the same or another household.

Yes, no, un-
known

‒ If caregiving/nursing = yes: number of days lost for caregiving/nursing

Pneumonia (clinically diagnosed) Yes, no

Increased risk for complications (defined as chronic lung disease, chronic metabolic disease, chronic heart disease, renal insufficiency, immunodeficiency or
immunosuppression, pregnancy, women in childbed (until 4 weeks after birth giving, premature infants aged <24 months (birth before 33. week of pregnancy
or birth weight <1500 g)

Yes, no

Hospitalisation needed because of influenza complications (incl. secondary bacterial pneumonia) Yes

Death Yes

Antiviral therapy prescribed during consultation Amantadine,
neuraminidase
inhibitor

Antibiotics prescribed during consultation Yes, no

Vaccinated for the respective influenza season (i.e., vaccinated with the vaccine of the respective influenza season, at least 2 weeks before disease onset) Yes, no, un-
known
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