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Abstract

Objectives: To quantify population level health and economic consequences of sick leave 

among workers with influenza symptoms. 

Interventions: Compared with current sick leave practice (baseline) we evaluated the health 

and cost consequences of: I) Increasing the proportion of workers on sick leave from 65% 

(baseline) to 80% or 90%; II) shortening the maximum duration from symptom onset to sick 

leave from 4 days (baseline) to 2 days, 1.5 days, 1 day, and 0.5 days; and III) combinations of 

I and II. 

Methods: A dynamic compartmental influenza model was developed using Norwegian 

population data and survey data on employee sick leave practices. The sick leave 

interventions were simulated under 12 different seasonal epidemic and 36 different pandemic 

influenza scenarios. These scenarios varied in terms of transmissibility, the proportion of 

symptomatic cases, and illness severity (risk of primary care consultations, hospitalizations 

and deaths). Using probabilistic sensitivity analyses, a net health benefit approach was 

adopted to assess the cost-effectiveness of the interventions from a societal perspective.

Results: Compared with current sick leave practice, sick leave interventions were cost-

effective for 31 (65%) of the pandemic scenarios, and 11 (92%) of the seasonal scenarios. 

Economic benefits from sick leave interventions were greatest for scenarios with low 

transmissibility, high symptomatic proportions, and high illness severity. Overall, the health 

and economic benefits were greatest for the intervention involving 90% of sick workers 

taking sick leave within one-half day of symptoms. Depending on the influenza scenario, this 

intervention resulted in a 44.4–99.7% reduction in the attack rate. Interventions involving sick 
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leave onset beginning 2 days or later, after the onset of symptoms, resulted in economic 

losses.

Conclusions: Prompt sick leave onset and a high proportion of sick leave among workers 

with influenza symptoms may be cost-effective, particularly during influenza epidemics and 

pandemics with low transmissibility or high morbidity. 

Article Summary

Strengths and limitations of this study

- Although national recommendations for flu management often advise sick leave from 

work, no systematic studies of health and cost consequences of such recommendations 

have been published, and no studies have evaluated the effects of sick leave 

interventions in detail.

- This study uses mathematical modelling to compare current sick leave practice with 

14 alternative sick leave interventions, related to the proportion of ill employees taking 

sick leave and the timeliness of sick leave relative to symptoms, to investigate the 

epidemiological effects of these interventions and their economic consequences

- Some of the parameters used in the modelling and evaluation are not influenza-

specific, such as the above current sick leave practice, but rather based on influenza-

like illness (ILI), being derived from interviews unaccompanied by test results.

- All interventions were assessed for a variety of potential epidemic and pandemic 

influenza scenarios with varying characteristics.

- We have studied the population-wide effects for the Norwegian setting and our 

findings may not be directly transferrable to other settings or sub-groups. 
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Introduction

Seasonal influenza affects 5–15% of the world’s population annually. Globally, influenza 

epidemics are responsible for 250,000–500,000 deaths and 3–5 million cases of severe illness 

per year.1 During an influenza pandemic the disease burden may increase substantially. The 

disease also imposes a considerable cost burden on the healthcare system, but the greatest 

proportion of costs are indirect costs resulting from lost workdays.2

When influenza-infected workers report to work, their co-workers are at risk of 

becoming infected. We recently conducted a literature review on influenza transmission in the 

workplace and assessed sick leave recommendations during influenza in 18 European 

countries.3 We found that while pandemic preparedness plans of many European countries 

officially advise sick workers to be absent from work, only one study was identified that had 

assessed the effectiveness of sick leave interventions during influenza.3 This was a modelling 

study from the US that indicated that liberal sick leave policies and increased payment 

compensations during sick leave would reduce workplace transmission up to 39%3 4. Norway 

is a western-European society with generous social welfare programs, so few workers lose 

income as a result of sick leave due to influenza-like symptoms.5-7 No studies to date have 

ascertained whether sick leave during influenza is a cost-effective way of reducing the spread 

of influenza. In addition, countries that advise workers with influenza to take sick leave 

recommend diverse sick leave strategies.3 

Influenza transmission depends on a complex interaction between the host, pathogen 

and the environment. Characteristics, such as the attack rate and disease severity of a 

particular influenza season, may affect which sick leave strategies are most cost-effective to 

implement. The effectiveness of sick leave as a mitigation intervention is limited by 

Page 5 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

6

asymptomatic transmission. The proportion of asymptomatic cases reported in the literature 

varies between 25% and 75%,8-11 and asymptomatic cases may shed reduced amounts of the 

virus.12 Moreover, in symptomatic individuals, virus shedding may begin 1–2 days prior to 

the onset of symptoms.9 10 During the symptomatic phase, workers can either choose to be 

present at work while feeling ill (“presenteeism”) or to remain at home (“absenteeism”). 

Studies have suggested that workplace presenteeism during influenza infection is 

widespread.13 14 From a public health and socioeconomic perspective, incentivising sick leave 

during influenza infection may reduce disease transmission enough to reduce the overall costs 

to society15. From the perspective of an employer, however, the burden of work absenteeism 

may be considerable, as the value of the work employees would have produced is lost.16 17

Using a model framework, we attempted to quantify the costs and health consequences 

of increasing sick leave among workers with influenza symptoms. In our study we define sick 

leave as the period of time a worker is absent from paid work due to influenza symptoms. We 

simulated the effect of implementing different sick leave policies during an influenza 

outbreak in the Norwegian population. We conducted a survey to inform the model with local 

data on current influenza-related sick leave behaviour in Norway, and compared different sick 

leave interventions with current practice. 
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Material and methods

Modelling assumptions

We developed a model to quantify the number of mild, moderate and severe influenza cases. 

A scenario-based approach was applied to account for the fact that influenza, particularly 

pandemic influenza, varies in terms of transmissibility, likelihood of symptomatic infections, 

and illness severity (i.e. risk of primary care visits, hospitalizations and death). We 

differentiated between interventions (variation in sick leave behaviour) and scenarios 

(variations in influenza characteristics), and studied each sick leave intervention given each 

distinct influenza scenario. In total, we analysed current sick leave practice (baseline), and 14 

alternative sick leave interventions combined with 48 influenza scenarios. The health 

outcomes from the disease model were used in an economic model to estimate costs and 

quality adjusted life years (QALYs). Because the parameters of the economic model were 

uncertain, we used Monte Carlo simulations to explore the consequences of the uncertainty. In 

this paper, we outline the main characteristics of the models and their input parameters. A 

detailed description of the survey and models is provided in Supplementary file 1. 

Influenza-related sick leave

During epidemics, Norwegian health authorities advise that workers with symptoms of 

influenza remain at home until feeling well enough to work. During pandemics, sick leave is 

recommended until at least 24 hours following defervescence3 18. Lacking data on influenza-

related absences, we conducted a web-based survey in a convenience sample of 490 

Norwegian employees. In total, 46% (224/490) of the participants reported having 

experienced influenza-like symptoms during the previous influenza season. Based on expert 

opinion, influenza-like symptoms, for the purposes of the survey, included: fever, cough, sore 
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throat, headache, fatigue, muscle pain, and/or stuffy nose. Among participants reporting 

influenza-like-symptoms, 74% took sick leave. The duration of absence varied from 1–13 

workdays (mean of 2.4 days), and individuals waited from 1–8 days (mean of 2.7 days) after 

the onset of symptoms to take leave. Among those who took sick leave, 24% began on the 

first day that they experienced symptoms, 43% on the second day, 19% on the third day, 

while 14% waited at least four days before taking sick leave. 

The survey respondents were mostly public sector employees who have high job 

security. There is evidence that workers with lower job security are more likely to attend work 

despite feeling ill,19 therefore we lowered the baseline sick leave rate in our model to 65% to 

make the results more representative of the general working population in Norway.

 In the baseline sick leave setting, we assumed that symptomatic workers would stay at 

home for an average of 3.5 calendar days for seasonal influenza, adjusting for a working week 

of five days. For pandemic influenza, we increased this period to 6.5 calendar days, in line 

with the Norwegian national guidelines during the 2009 H1N1 pandemic that suggested one 

week of absence from the onset of symptoms. Consistent with the survey, we assumed that 

among those workers who take sick leave because of influenza, 24%, 43%, 19%, and 14% 

would initiate sick leave on the first, second, third, and fourth day relative to symptom onset, 

respectively. We found no data in the literature on the proportion of children absent from 

school or day-care due to influenza-like illness. Therefore, we assumed that 90% of children 

with influenza would remain at home, with cumulative withdrawal rates of 33%, 67%, and 

100% on the first, second, and third day relative to symptom onset, respectively. 
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Interventions

We considered all combinations of the following interventions aimed at increasing the 

proportion of workers taking sick leave and/or reducing the delay from symptom onset to 

withdrawal from the workplace: I) proportion of symptomatic workers taking sick leave: 65%, 

80% and 90%, and II) maximum time from symptom onset to sick leave: 0.5 days, 1 day, 1.5 

days, 2 days and 4 days. These interventions were chosen based on the results from our 

survey on sick-leave behaviour, and on perceived feasibility. Interventions were compared to 

the baseline sick leave practice, defined as 65% of ill workers taking sick leave after a 

maximum of four days with symptoms. In children, the baseline pattern of sick leave was kept 

constant. 

We simulated interventions with less than 4 days of maximum delay from symptoms 

onset to sick leave using a truncated variant of the baseline daily withdrawal proportions. For 

example, in the case of a maximum of 2 days delay, 24% would initiate sick leave when 

symptoms first appeared, 43% on the following day, and the remaining 33% on the next day. 

Main features of the influenza model and the economic model

We developed an age-structured, deterministic simulation model (Fig 1) for the spread 

of influenza in Norway (population: 5.05 million in January 2013). The social mixing 

structure, representing mixing within households, schools, workplaces, and general society, 

was reconstructed from simulations based on real demographic data. People at home with 

influenza illness were assumed to not mix with other people at work/school, or in the general 

population. We calibrated the model to a broad spectrum of seasonal and pandemic influenza 

scenarios: seasonal epidemics at an effective reproductive number (R_eff) of 1.2, 1.3, and 1.4, 

assuming 35% of children and 25% of adults would develop symptoms (low symptomatic 

proportions), or that 65% of children and 55% of adults would develop symptoms (high 
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symptomatic proportions). For pandemic influenza, we constructed scenarios at a basic 

reproductive number (R_0) of 1.4, 1.6, and 1.8, also assuming low or high symptomatic 

proportions as described above. The reproductive number is defined as the number of 

secondary cases that one influenza case would produce, and can be regarded as a measure of 

transmissibility.

We assumed that individuals become infectious prior to the onset of symptoms, and 

that their infectivity would peak approximately on the first day of symptoms and would last 

for seven days, according to a given infectivity profile (Figure SMM2, Supplementary File 1). 

Individuals with asymptomatic infection were assumed to be half as infectious as those with 

symptoms, but with a similar contour of infectivity. 

We developed a probabilistic health economic model to translate the output from the 

infection model into costs of healthcare, costs of sick leave (productivity losses), and the 

intervention costs for each intervention. Productivity losses are highly relevant in sick leave 

intervention studies, and therefore we assessed cost-effectiveness from a societal perspective. 

To ease comparison between the interventions and scenarios, we used a net health benefit 

(NHB) approach assuming that the value of a QALY (λ) is NOK 570,807 ($98,060 USD20) in 

line with Norwegian guidelines.21 By definition, NHB=QALY gains - (cost of intervention/ 

λ). This means that an intervention is cost-effective if NHB expressed as QALYs is greater 

than zero. All costs were measured in 2012 Norwegian Kroner (NOK) ($1.00 USD= NOK 

5.82)20.

The age-specific incidence of symptomatic influenza from simulations of the dynamic 

model was used as input data for the economic analyses. We used the estimates adopted in the 

2014 Norwegian pandemic preparedness plan for the proportion of clinical cases that would 
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require healthcare (visit to a GP, hospitalisation, or intensive care treatment), and used 

estimates of mortality from the same source.22 The plan includes three distinct 

morbidity/mortality estimates for moderate, severe, and very severe pandemics. The 

morbidity during seasonal influenza was assumed to be similar to that observed during a 

moderate pandemic. 

The dynamic influenza model was developed in Matlab version R2013a using the 

ode45 solver. The economic model was developed in STATA-13 and Excel 2010. 
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Results

This section is organised as follows: First, we present the baseline disease burden and baseline 

economic costs for each of the main scenarios. Second, we describe the health impacts of the 

sick leave interventions. Third, we present the results of the cost-effectiveness analyses. 

Lastly, we present results from the sensitivity analyses, in which we have assumed extra 

mixing in the household and general population in individuals who are absent from work. We 

present the epidemiological results by reporting relative changes in the clinical attack rate 

(AR), which is defined as the proportion of the population that acquire a clinical infection. 

The comparative changes in GP visits, hospitalisations, and mortalities closely mimicked 

changes in the AR. We report the cost-effectiveness results in terms of mean NHB. Complete 

tables for all results related to the epidemiologic outcomes, direct and indirect costs in the 

economic model, including probabilistic variation, are presented in Supplementary file 2. 

Baseline scenarios

Table 1 shows the key epidemiologic and economic results for each of the baseline 

scenarios for seasonal and pandemic influenza. In the absence of any intervention, the model 

produced clinical attack rates (ARs) ranging from 3.2–16.9% for seasonal influenza at an 

R_eff of 1.2–1.4, and 9.4–34.8% for pandemic influenza at an R_0 of 1.4–1.8. Visits to a GP 

and hospitalisations ranged from 478–2,521 and 23–122 per 100,000 people for seasonal 

epidemics, and from 1,398–8,688 and 67–1,207 per 100,000 for pandemics. The 

corresponding mortality ranged from 5–26 expected deaths per 100,000 people for seasonal 

influenza, and from 15–243 deaths for pandemic influenza.
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Table 1: Key population baseline epidemiological and economic outcomes for seasonal epidemics and severe pandemics in each of the 
scenarios considered. 

Seasonal influenza Pandemic influenza severe (moderate; very severe)a

R_effb R_0c

Baseline outcomes in the total population 1.2 1.3 1.4 1.4 1.6 1.8
Low symptomatic proportions

Clinical attack rate, AR (%) 3.2 5.3 7.0 9.4 13.0 15.6
Median number of GP visits per 100,000 population 478 789 1,053 1,866 (1,398; 2,334) 2,587 (1,939; 3,236) 3,115 (2,334; 3,896)

Median number of hospitalisations (per 100,000 population) 23 38 51 184 (67; 325) 255 (93; 450) 307 (112; 541)
Median number of deaths (per 100,000 population) 5 8 11 21 (15; 65) 30 (20; 90) 35 (24; 109)

Mean total costs (million USD) 94 155 205 473 (401; 569) 656 (557; 789) 790 (670; 950)
Productivity losses (% of total costs) 83 83 83 75 (88; 62) 75 (88; 62) 75 (88; 62)

High symptomatic proportions
Clinical attack rate, AR (%) 9.0 13.3 16.9 22.3 29.5 34.8

Median number of GP visits per 100,000 population 1,342 1,983 2,521 3,329 (4,442; 5,557) 5,892 (4,415; 7,370) 6,946 (5,205; 8,688)
Median number of hospitalisations (per 100,000 population) 65 96 122 438 (160; 772) 581 (212; 1,024) 685 (251; 1,207)

Median number of deaths (per 100,000 population) 14 20 26 50 (34; 155) 66 (44; 1,024) 78 (53; 243)
Mean total costs (million USD) 257 378 479 1,134 (963; 1,363) 1,503 (1,276; 1,807) 1,770 (1,503; 2,128)

Productivity losses (% of total costs) 82 82 82 75 (88; 62) 75 (88; 62) 75 (88; 62)
a= moderate (severe; very severe) refers to illness severity in the influenza scenario, b=effective reproductive number, c= basic reproductive number, cd= 35% of children 
aged < 16 years, and 25% of adults aged 16+ years develop symptoms, e=65% of children aged < 16 years, and 55% of adults aged 16+ years develop symptoms
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The mean total costs of influenza in Norway, including productivity losses and 

healthcare resource use ranged from $94–$479 million USD for seasonal epidemics, $401–

1,503 million for moderate pandemics, $473–1,770 million for severe pandemics, and $569–

2,128 million for very severe pandemics. Production losses made up the majority of the total 

costs. The proportion of the total costs owing to productivity losses was 82–83% during 

seasonal influenza, and 62–82% during pandemic influenza. The proportion was lowest 

during very severe pandemic influenza, where the healthcare costs increased substantially. 

(Fig S1).

Epidemiological impact of sick leave interventions in workplaces

Figures 2 and 3 display the intervention effects on the AR, the epidemic peak delay, 

and changes in the epidemic curves when compared to the baseline scenarios. 

For the seasonal influenza scenarios, the AR was reduced by 44.4–98.8% (mean value 

of 85.4%) compared with the baseline values (Fig 2A). The interventions achieved the highest 

reduction at the lowest transmissibility of R_eff = 1.2 (blue) and at high symptomatic 

proportions (solid lines); the relative minimum AR was 60.3% assuming low symptomatic 

proportions (stippled lines). As expected, the interventions with a high proportion of workers 

on sick leave (90%) and early withdrawal from work/school (0.5 days) had the greatest effect. 

General trends in the pandemic scenarios were similar to those obtained in the seasonal 

epidemics. However, as the transmissibility in these scenarios was higher on average, the 

interventions were less effective. Overall, the interventions reduced the AR by 63.6–99.7% 

(mean AR of 91.0%) relative to their baseline values (Fig 2B). Pandemic scenarios with low 

symptomatic proportions had a relative minimum AR of 77.3%. 
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In the seasonal influenza scenarios, the interventions delayed the epidemic peak by 0 

to 58 days. The delay was particularly pronounced at R_eff = 1.2 (Fig 2C and Fig 3, left 

column top panel). The scenarios assuming low symptomatic proportions had a maximum 

time delay of 43 days, and most cases, exhibiting a delay of 1–2 weeks. Pandemic scenarios 

resulted in shorter peak time delays than the seasonal scenarios, ranging from 0–20 days (Fig 

2D and Fig 3, right column); the delay of time to peak was at most 10 days in scenarios with 

low symptomatic proportions.

The median age among avoided clinical cases was similar within each scenario, 

ranging from 26.7–33.6 years for the seasonal scenarios, and from 33.6–38.1 years for the 

pandemic scenarios (Fig S2 and Fig S3). More infections were avoided in younger individuals 

when transmissibility or symptomatic proportions were low.

Cost-effectiveness of sick leave interventions in workplaces

Figure 4 summarises the results of the cost-effectiveness analyses for seasonal 

influenza (Fig 4A), and for pandemics assuming moderate, severe, and very severe illness 

(Fig 4B–D, respectively). 

In total, for 100% (6/6) of seasonal influenza scenarios, sick leave interventions were 

cost-effective compared to current sick leave practice; cost-effective interventions were 

obtained for 50% (3/6) of moderate, 50% (3/6) of severe, and 87% (5/6) of very severe 

pandemic scenarios. In general, the mean NHB was higher at low transmissibility (blue) 

compared to high transmissibility (red) assuming that all other factors remained equal (Fig 4). 

The mean NHB was larger at high symptomatic proportions (squares) compared to low 

symptomatic proportions (crosses), for similar transmissibility. 
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In the pandemic scenarios assuming low symptomatic proportions, interventions were 

cost-effective for R_0 < 1.6, except in the case of a very severe pandemic where interventions 

were also cost-effective for R_0 = 1.6 (Fig 4B-D). For pandemic influenza with high 

symptomatic proportions, all scenarios at R_0 < 1.8 produced cost-effective interventions. For 

very severe pandemic scenarios, cost-effective interventions were also found for R_0 = 1.8. 

In 16 of the 17 scenarios for which interventions were cost-effective, the superior 

intervention was for 90% of ill workers to take sick leave within one-half day of the onset of 

symptoms. (Fig 4 and Fig S1). While in one scenario, a seasonal epidemic at R_eff = 1.4 with 

low symptomatic proportions, 90% of symptomatic workers taking sick leave was the most 

cost-effective intervention. In this particular case, the combination of 90% of symptomatic 

workers taking sick leave and sick leave onset within 0.5 days ranked third in terms of cost 

effectiveness. Generally, when symptomatic proportions were low, the only cost-effective 

interventions were those in which sick leave onset occurred within 0.5 days, or interventions 

solely increasing the adherence. In contrast, scenarios with high symptomatic proportions 

produced cost saving results for a variety of different interventions. 

Among the cost-effective interventions, the largest mean NHB was in the range 31–

535 quality adjusted life years (QALYs) for low symptomatic proportions and 1,506–2,898 

QALYs for high symptomatic proportions in the seasonal scenarios. For pandemic scenarios 

with low symptomatic proportions, interventions were cost-effective for moderate and severe 

scenarios with low transmissibility (R_0=1.4), and for very severe scenarios with low and 

moderate transmissibility (R_0=1.4 and R_0=1.6). The largest mean NHBs were 292, 477, 

and 170–1,185 QALYs for assumptions of moderate, severe, and very severe 

morbidity/mortality, respectively. For high symptomatic proportions, the QALY value varied 
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from 345–3,749, 1,966–4,481, and 1,859–7,256 for moderate, severe, and very severe 

morbidity/mortality, respectively. 

Notably, interventions that focused exclusively on increasing the proportion of 

workers taking sick leave during influenza, had comparatively high probabilities of being 

cost-effective, as shown by the stochastic simulations and illustrated in acceptability curves 

(Fig S4). Conversely, interventions with sick leave starting later than one day after the onset 

of symptoms were generally not cost-effective, except for scenarios with high symptomatic 

proportions, or when combined with an increased proportion of symptomatic workers taking 

sick leave. 

Sensitivity analyses: assuming extra mixing for individuals absent from work

In the sensitivity analyses where additional mixing in the household and the general 

population was assumed, the effectiveness of sick leave interventions was somewhat 

diminished compared with the main scenarios (Fig S5). However, on the whole, the cost-

effectiveness and ranking of the different interventions under the various scenarios were 

retained (Fig S6 and Fig S7). The reduction in the AR relative to the baseline varied from 

52.7–99.4% in the seasonal scenarios, and 69.1–99.7% in the pandemic scenarios (Fig S5). In 

total, 83% (5/6) of seasonal scenarios, and 33% (2/6) of moderate, 50% (3/6) of severe, and 

67% (4/6) of very severe pandemic scenarios produced cost-saving interventions. Consistent 

with the results obtained in the main analyses, the best intervention for the scenarios with 

cost-effective results was 90% of symptomatic workers taking sick leave with withdrawal at 

0.5 days after the onset of symptoms. For this intervention, the mean NHB varied from 101–

2,192 QALYs for seasonal epidemics, and from 168–2,414, 131–3,019, and 388–5,314 

QALYs for moderate, severe, and very severe pandemics, respectively. 
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Discussion

We have shown that the effectiveness of sick leave during influenza on reducing the spread of 

the disease is dependent on: i) timing of absence onset, ii) the proportion of ill workers 

leaving work and iii) the characteristics of the influenza epidemic (transmissibility, influenza 

severity, etc.). The results of our study indicate that the earlier the absence and the greater the 

proportion leaving work, the greater the effectiveness. Leaving work more than two days after 

onset of symptoms has minimal impact on the spread of the disease. Even when taking costs 

of lost production into account, early absence among high proportions of workers is cost-

effective in most disease scenarios. Exceptions are pandemics with low transmissibility and 

general epidemics with low symptomatic proportions. 

The modelling approach allowed us to simulate population level effects of different 

sick leave interventions under a range of possible influenza scenarios, providing information 

that would not readily be observed in real-life studies. The scenarios presented are largely 

consistent with a recent review on pandemic influenza scenarios in Europe, in which the 

authors argued for the use of multiple scenarios based on the recent experience from the 2009 

H1N1 pandemic23. Other studies address the effects of expanding the right to sick leave4 24, 

but since access to paid sick leave is more or less universal in Norway, we have focused 

specifically on different sick leave interventions. Our study is the first to investigate 

epidemiological and economic outcomes of workplace-based interventions on a population 

level. We are also the first, to our knowledge, to investigate the effects of the timeliness of 

sick leave initiation relative to symptom onset during influenza. 

Our results indicate that early withdrawal is important for cost-effectiveness, but this 

result may depend on the ability to differentiate influenza from other illnesses with similar 
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symptoms. Because influenza symptoms are non-specific, and it is unknown whether sick 

leave interventions are cost-effective for illnesses with influenza-like symptoms, e.g. 

respiratory syncytial virus (RSV), early withdrawal may not be as cost-effective in practice. 

Influenza surveillance data, which is available in many countries, could be used to restrict 

recommendations to apply only in geographic regions where influenza activity is rising. 

Another central question is how these sick leave recommendations can be communicated 

effectively to the working population and the costs of achieving the sick leave behaviours 

described. In our study, the cost-effective interventions were also assumed to be the most 

costly to implement, with a mean cost of $5.6 million; but the true cost is uncertain. A pilot 

study could be initiated to assess costs and feasibility of earlier sick leave and increased 

proportion of symptomatic workers taking sick leave.

Our study has several limitations. The profile of infectiousness assumed in our model 

was an influential variable. Although it was based on data from a household study, we 

acknowledge that there is uncertainty related to how infectiousness changes over time, and to 

the relative infectivity of an asymptomatic infection. The proportion of GP visits and hospital 

admissions, and the case-fatality rate assumed under different influenza scenarios were based 

on estimates proposed by Norwegian experts, and were not age-specific. A recent review 

reported lower estimates in other European countries,23 but these values are likely country-

specific. Another limitation of this study was that influenza illness has been shown to reduce 

productivity at work,25 however, this may vary depending on occupation. We assumed that 

8% of workers would continue to work from home during their illness and while taking care 

of sick children, but information on this topic is scarce. A study from Sweden found that 60% 

of parents work from home when their children are sick26 thus our assumption may 

underestimate the economic benefit of the intervention. The economic benefits from earlier 
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onset of sick leave may also have been underestimated. It seems plausible that earlier sick 

leave onset could lead to a quicker recovery, however, we could not find any evidence of this 

in the literature; therefore, we assumed the recovery period to be constant, and independent of 

sick leave onset. Finally, influenza cases and workplace absences were modelled to occur 

randomly on a population level. In reality, absences may cluster in specific workplaces, which 

may cause understaffing for critical functions and a subsequent increase in cost. 

We assumed that the number of days of sick leave was 3.5 calendar days for seasonal 

influenza and 6.5 calendar days for pandemic influenza. Because we found that the 

epidemiological benefits of sick leave were limited after 2 days of symptoms, we also 

explored the effect of assuming the same number of total absence days during pandemics as 

during epidemics (3.5 calendar days). This resulted in higher economic benefits for 

interventions involving early onset within one day, but lower benefits for other interventions. 

Current recommendations on sick leave during influenza are typically focused on the 

duration of sick leave, but the present results suggest that recommendations may be improved 

by encouraging prompt initiation of sick leave. However, although sick leave can reduce the 

spread of influenza, our findings indicate that this effect is insufficient to offset an ongoing 

epidemic or pandemic so, ideally, sick leave interventions could be implemented as 

supplements to other existing strategies. Economic evaluations of mitigation interventions 

such as vaccines, antivirals, and school closures, are common in the literature.27-29 In contrast, 

studies on sick leave interventions are limited 28 29, which is somewhat surprising considering 

that this is a widespread recommendation in national pandemic preparedness plans.3 

Moreover, pharmaceutical interventions are limited by availability30; therefore non-

pharmaceutical interventions can be considered as viable backup strategies. As a result, there 
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is a need for quantitative modelling for policy planning and decision-making purposes. The 

present economic results are based on Norwegian demographic and economic assumptions, 

and several factors would need to be recalculated for use in other countries. Nevertheless, our 

model provides a structure for analysing this problem and provides a method, which could be 

employed by other researchers.

The findings in this paper indicate that there are epidemiological and economic 

benefits from sick leaves during influenza, however further studies are needed to assess these 

effects in more detail and in other settings. Future studies should consider collecting 

additional data on influenza transmission pathways, sick leave practice and the behaviour of 

workers during sick leave. Ideally, such studies should also aim to test for influenza to 

establish aetiology, rather than relying on self-reported influenza status. Moreover, it is of 

importance to conduct studies to explore the effects of sick leave interventions within specific 

occupational groups. For example, influenza has been found to be less prevalent in janitors 

and technicians compared with other occupations.31 Likewise, some workers may be more 

likely to spread influenza (e.g. a waiter in a restaurant), or be more likely to spread influenza 

to high-risk persons (e.g. healthcare workers). Finally, investigations into the cost-

effectiveness of sick leave interventions for other communicable diseases, perhaps especially 

those with high illness severity or low transmissibility, are warranted. 

Conclusion

Recommending early absence from work among all workers with influenza symptoms 

represents an effective intervention during influenza epidemics and pandemics. The 

intervention is also cost-effective in most influenza scenarios. 
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THE INFLUENZA MODEL 

An age-stratified compartmental SEIR (Susceptible-Exposed-Infected-Recovered) model was 

developed to simulate the spread of influenza. Due to lack of local data, the social mixing 

patterns were adapted from published synthetic contact matrices, which were based on the 

simulation of an agent-based virtual population parameterized with detailed Norwegian 

census and social demographic data1. Mixing between age groups were defined using four 

setting-specific contact matrices, accounting for contacts within households , contacts 

within schools , contacts within workplaces  and contacts in the general 

population . Each matrix provides the relative frequency of contacts between different 

age classes. The overall contact matrix  was obtained as a linear combination

, where accounts for the proportion of transmission occurring in the 

various settings, . The weights, ,were chosen at 0.3 for households, 

0.18 for schools, 0.19 for workplaces and 0.33 for transmission occurring in the general 

community in accordance with empirical observations and previously published studies on 

influenza-like diseases1-5. Further details on the calculation of the mixing matrices are 

provided elsewhere 1.  

The population was divided into 100 one-year age groups according to the size and 

age-distribution of the Norwegian population at 1 January 20136. Newly infected individuals 

pass through an incubation phase which was modelled using 8 compartments (E1.E2…E8). The 

average latency period was assumed at 1.5 days covering the first six compartments. and the 

mean incubation period was fixed at 1.9 days7 including the E1-E8 compartments. The mean 

duration of the infectious phase was assumed at 7.5 days, consisting of E7-E8 compartments 

and 14 infectious compartments, all assumed to last for 0.5 days. The infectious 
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compartments were further split into three groups: people with asymptomatic infection 

, people with symptomatic infection and people with 

symptomatic infection at home . The timing and the rates of flow between the 

two latter categories were modelled according to the type of intervention studied, as detailed 

in the main text. The variation of infectivity as a function of the duration of time since 

infection (the infectivity profile) was adapted from a study on household transmission5, which 

is in alignment with data from the 2009 H1N1 pandemic where most transmission was found 

to occur early after and to peak around the time of symptom onset7 (Figure SMM2).  
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Figure SMM1: Mixing patterns by age assumed in the model: Mixing matrices of the relative 

frequency of contacts among age classes in households, schools, workplace and the general 

population (top rows). The total mixing matrix was obtained as a weighted sum of the setting-

specific matrices. The matrices are represented using a logarithmic scale (blue: low intensity; 

red: high intensity). The bottom row shows the marginal distribution of contacts (left) and the 

proportion of contacts with people of the same age (right) in the total matrix, aggregated into 

five-yearly age groups. 
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Figure SMM2: Schematic representation of the infectivity profile assumed in the model for 

individuals with symptomatic and asymptomatic influenza infection. The latency period is 1.5 

days, the incubation period is 1.9 days, and infectivity peaks around 2 days after infection. 

 

Recent analyses suggest that approximately 3 in 4 cases of seasonal and pandemic 

influenza are asymptomatic8 and we assumed the baseline probability for symptomatic 

infection to be 0.35 for children <16 years and 0.25 for adults. However, in other scenarios we 

assumed that 50% of adults and 65% of children < 16 years develop symptoms in accordance 

with Longini et al.9. We assumed higher susceptibility and infectivity in children < 16 years 

of 1.05 and 1.30, respectively, compared to that of adults based on results from a Norwegian 

study using data from the 2009-H1N1 pandemic10.  

We modelled pandemic influenza by assuming a fully susceptible population at the 

simulation outset and using basic reproductive numbers: R_0=1.4, 1.6, or 1.8. For seasonal 

influenza we assumed that 0. 075, 0.20, and 0.40 of children < 16 years, adults 16-69 years, 

Page 37 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

6 
 

and elderly 70+ years were fully immune at the simulation outset based on personal 

communication with experts at the Norwegian Institute of Public Health. In these simulations 

we considered effective reproductive numbers: R_eff=1.2, 1.3, and 1.4.  

Sensitivity analyses 

In the main scenarios we modelled sick leave by eliminating mixing at the workplace 

(0%) and in the general population (0%). There is lack of knowledge about how people 

behave during influenza sickness absence11 , which impacts both their transmission potential 

and whom they will infect. We therefore performed sensitivity analyses by assuming that 

people during influenza sick leave would increase their likelihood of transmission in the 

household and in the general population. This was implemented in the model by adjusting the 

household mixing matrix (+10%) and the general population mixing matrix (-90%) compared 

to the mixing assumed in non-infected people at the same age.  

COST-EFFECTIVENESS  

We developed a probabilistic health economic model to capture the health consequences, 

healthcare costs, productivity losses from work absences, and campaign cost for each 

intervention. The age-specific incidence of clinical events was based on results from the 

dynamic model. The probabilities of clinical events leading to a healthcare encounter (general 

practitioner (GP) visit or hospitalization) or death were taken from the Norwegian Pandemic 

Preparedness Plan12. The plan includes distinct morbidity estimates for moderate, severe, and 

very severe pandemics. The morbidity during seasonal influenza was assumed similar to a 

moderate pandemic (Table SMM1).  
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Table SMM1: Parameters of the economic model. Mean values and distributions used 

for the cost-effectiveness analysis. 

Parameter Mean value Distribution Source 

Probability of dying 

Seasonal /moderate pandemic 

Severe pandemic 

Very severe pandemic 

 

0.15% 

0.22% 

0.70% 

 

𝑇𝑟𝑖(0.0015 ± 0.0009) 

𝑇𝑟𝑖(0.0022 ± 0.00132) 

𝑇𝑟𝑖(0.0070 ± 0.0042) 

* 

Probability of hospitalization 

Seasonal / moderate 

Severe pandemic 

Very severe pandemic 

 

0.75% 

2.0% 

3.5% 

 

𝐵𝑒𝑡𝑎(7.49,992) 

𝐵𝑒𝑡𝑎(19.98,979) 

𝐵𝑒𝑡𝑎(34.97,964) 

** 

Probability of intensive care in hospital 

Seasonal / Moderate Pandemic 

Severe pandemic 

Very severe pandemic 

 

10% 

17% 

25% 

 

𝐵𝑒𝑡𝑎(99,899) 

𝐵𝑒𝑡𝑎(169,829) 

𝐵𝑒𝑡𝑎(250,749) 

** 

Probability of visiting a GP  

Seasonal / moderate Pandemic 

Severe pandemic 

Very severe pandemic 

 

15% 

20% 

25% 

 

𝐵𝑒𝑡𝑎(150,849) 

𝐵𝑒𝑡𝑎(200,799) 

𝐵𝑒𝑡𝑎(250,749) 

** 

Probability of working from home when ill 8% 𝐵𝑒𝑡𝑎(929,10825) **12 

Daily productivity loss adults Age-specific  

(5-year) 

Log Normal, mean, 20% 

variation about mean 
***6 

Daily productivity loss caretakers $337 𝑙𝑛𝑁(337; 4543) ***6 

Productivity lost before and after (per absence) 5% 𝑙𝑛𝑁(0.95,0.0361) ***13 

Productivity when working from home/work 65% 𝑙𝑛𝑁(0.65,0.017) ***14-16 

Cost of a GP consultation $ 68 𝑁(68; 185) #17 18 

Cost of medications  

0-14 years (+5% severe+10% very severe) $10.6 N(10.6,4.48) #19 20 

15-64 years (+5% severe+10% very severe) $10.4 𝑁(10.4,4.32) #19 20 

65+ years (+5% severe+10% very severe) $14 𝑁(14,7.9) #19 20 

Cost of hospitalization    

Non-intensive care 

Intensive care 

$9503 

$20435 
𝐺𝑎𝑚𝑚𝑎(0.126; 75401) 

𝐺𝑎𝑚𝑚𝑎(4.3; 4768) 

##21  

##21 

 National cost of increasing adherence  

to 80% 

to 90% 

Cost of earlier onset of sick leave 

2 days of delay 

1.5 days of delay 

1 day of delay 

0.5 days of delay 

 

$2 147 397 

$3 006 356 

 

$1 717 918 

$1 932 658 

$2 147 397 

$2 576 877 

 

𝑁(2040378, 4080762) 

𝑁(3490120, 6980242) 
 

𝑁(1238321, 2476642) 

𝑁(1762679, 3525352) 

𝑁(2418124, 4836252) 

𝑁(3237432, 6474862) 

#22 

QALY losses (per case) 

QALY loss un-hospitalized cases 

QALY loss hospitalized cases 

0.0078 

0.017 

𝑙𝑛𝑁(0.0078.0.000024) 

𝑙𝑛𝑁(0.017.0.000012) 
***23 24 

QALY loss influenza mortality age-specific 

(1-year) 
Normal, 20% variation 

about the mean 
PC 
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* Triangular distribution; Tri(a ± b) has mean a and standard deviation 𝑏/√6 

** Beta distribution; Beta(a,b) has mean a/(a+b) and standard deviation √
𝑎𝑏

(𝑎+𝑏)2(𝑎+𝑏+1)
 

*** Log-normal distribution, parameters are mean and variance of this distribution, standard deviation is 20% 

of mean 

# Normal distribution, parameters are mean and variance of this distribution, standard deviation is 20% of mean 

## Gamma distribution; Gamma(a,b) has mean ab and standard deviation 𝑏√𝑎 

 

𝑃𝐶 𝑚𝑒𝑎𝑛 = 0.94 − 0.002 × 𝑎𝑔𝑒. Personal communication with Kim Rand-Hendriksen(2014). 

 

 

 

HEALTHCARE COSTS 

We compared the number of GP visits, hospitalizations, and deaths as well as the 

health-related quality of life, under each sick leave intervention, with the baseline intervention 

(Table SMM1). The cost of an influenza-related hospitalization was estimated using data 

from the Norwegian Patient Registry, on patients admitted with ICD-10 diagnoses J10-J11 

(influenza) and J12-J18 (pneumonia) and discharged with influenza-associated diagnoses. We 

estimated the average hospitalization cost per patient by identifying the DRG codes most 

commonly related to influenza and pneumonia. For intensive care patients we used the DRG 

for diseases in respiratory organs requiring ventilation support as an estimate for the cost per 

hospitalized case. Costs were computed using the DRG unit price, trim points and cost 

weights (for 2013).21 The cost of a GP consultation was assumed at $68.17 18  

MEDICATION COSTS 

The types of medication and proportion of users was based on findings in Meier et 

al.20, while use of throat drops and tissues was assumed. The cost of antibiotics was assumed 

equal to the cost of Fenoksymetylpenicillin19 deducted VAT. Costs of over-the-counter drugs 

were based on the average cost at three pharmacies and four grocery stores in Oslo. 

CAMPAIGN COSTS 

Each intervention was assumed to involve a campaign to communicate 

recommendations. We assumed the cost of the baseline intervention (65% compliance, 
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maximum of 4 days from symptom onset to sick leave) to be similar to the campaign cost 

associated with the 2009 H1N1 Pandemic in Norway ($USD 1.7 million), equally divided 

into costs associated with adherence and sick leave onset delay. The campaign costs were 

assumed to increase by a factor of 1.5 per 10% increase in the adherence, and by a factor of 

1.25 per half day reduction in the maximum delay time to work absence. The costs were 

converted to 2012 monetary equivalents by adjusting for inflation.  

HEALTH EFFECTS 

Health related quality measures based on the EuroQol-5D25 were used to compute 

QALYs (Quality Adjusted Life Years) associated with mortality and morbidity. QALYs 

associated with mortality were based on the expected value of remaining life years using age-

dependent life-expectancies26 with a yearly discount rate of 4%. The age distribution of deaths 

was based on those specified in a Norwegian study of seasonal influenza mortality27. 

INDIRECT COSTS 

 

In the baseline intervention (65% compliance, 4 days of maximum delay from 

symptoms onset to sick leave) we assumed that symptomatic workers would stay at home for 

an average of 3 workdays for seasonal influenza and 5.21 workdays for pandemic influenza, 

corresponding to 3.5 and 6.5 calendar days respectively. The average number of workdays 

lost was higher for interventions that reduced the delay from symptom onset to sick leave, 

following the implementation of interventions in the dynamic model.   

Productivity losses were valued using a human capital approach. Labor costs were 

based on full-time equivalent wages and the value of labor not returned to the worker. For 

sick adults, 5-year age-specific wage rates for ages 16-746 were used, and for caretakers the 

average population wage was used. In Norway, all employees have a right to at least 3 days of 

self-certified leave with full salary, while self-employed workers (8%) may take out insurance 
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and their income loss during work absenteeism will depend on their insurance policy.28 About 

60% of employees have an inclusive-work life (IW) employer with more flexible sick leave 

arrangements and a right to 8 days of self-certified leave. Once the self-certified sick leave 

period ends, additional sick leave days require a GP certificate. The first 16 days are covered 

by the employer, and additional days by the state. 29-31 For each sick leave event, we included 

a productivity loss equal to 5% of the labor cost to account for productivity losses before and 

after the sick leave period13. We assumed that 8% of adults on sick leave worked from home, 

guided by the proportion working from home from a 2009 survey.12 Sick persons working 

from home, and workers going to work despite feeling ill were assumed to work at 65% of 

full capacity14-16 In Norway, parental leave is 1 year and parents have the right to care benefits 

during child sickness when the child <12 years.32 Therefore all ill children between 1 and 12 

years of age were assumed to require parental care. We assumed that 15% of parents were 

homemakers33 with no associated productivity loss. Overlap between parental and child 

sickness absences, which was found to be 37.5% in our sick leave survey, was also adjusted 

for. 

SENSITIVITY ANALYSES 

For each epidemiological scenario (seasonal influenza R_eff = 1.2-1.4 with moderate 

morbidity; pandemic influenza R_0= 1.4-1.8 with moderate, severe, or very severe morbidity) 

we performed a probabilistic sensitivity analysis using Monte Carlo sampling (10 000 draws) 

of the parameters listed in Table SMM1. 

 

SURVEY ON INFLUENZA-RELATED SICK LEAVE AMONG NORWEGIAN 

EMPLOYEES  

A questionnaire consisting of 14 questions was issued either electronically via 

Questback©, or on paper via personal distribution to a convenience sample of Norwegian 

employees in the Oslo area between November 2013 and January 2014. The convenience 
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sample was selected based on network recruitment, and consisted mainly of public sector 

employees. All data gathered on paper were folded and placed in an envelope, and were later 

entered into Questback©, and the original responses were destroyed. The data were stored in 

Questback© and analyzed in Excel 2013. Once analyses were completed the original data and 

any imported copies were deleted. The first 6 questions were concerning age, gender, 

inclusive work life status of employer, household size, the number of children below 12 years 

living in the household, and presence of influenza-like symptoms in the previous season 

(defined as August 2012 to April 2013). Questions 7-9 were only asked to the respondents 

who indicated having children below the age of 12 living in the household. The questions 

addressed: whether these children had experienced influenza-like symptoms in the previous 

winter, whether the children were sick simultaneously with the respondent, and if yes, the 

number of days of sickness overlap. The last 4 questions were asked to respondents who 

indicated having experienced influenza-like symptoms in the previous season. The 

respondents were asked to indicate the number of days of symptoms, the number of days 

spent at home from work during the symptomatic period (and which symptomatic days were 

spent at home), whether the days spent at home were GP-certified or self-certified, at what 

day of symptoms a physician was contacted, and on which days (if any) children below the 

age of 12 were sick simultaneously with the respondent. 

A total of 490 employees completed the questionnaire. 72% of the respondents were 

females, and the remaining 28% were males. The age of the respondents ranged from 20 -70 

years, with a mean age of 46. Most (96%) of the employees had employers with an inclusive 

work life agreement (IW-agreement). There were no apparent differences between employees 

with and without IW–employers but the proportion of non-IW respondents was too small to 

meaningfully compare the two. 

Page 43 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

12 
 

Among the 490 respondents, 224 reported having experienced symptoms of influenza 

last season. The number of days of symptoms varied from 1-20 days with a mean and median 

of approximately 6.5 and 5, respectively. Among the respondents that reported ILI symptoms, 

161 respondents were absent from work, 58 respondents did not take time off work, the 

remaining 5 were missing. The duration of sick leave varied from 1-13 days, with a mean and 

median of 2.4 and 2 days, respectively. 

Sick leave was initiated within 1-8 days after symptom onset. The shortest duration 

between sickness onset and sick leave was less than 1 day, and the longest duration was 7-8 

days. (Figure SMM3). We did not collect any information about which factors affected the 

likelihood of staying at home. We suspect that in addition to having mild symptoms at onset, 

possible explanatory factors for delayed onset of sick leave may be social pressure or 

deadlines at work. In our paper we truncated the final category into 4 days or later (simulated 

as 4 days maximum) such that 24% took sick leave on the first day following symptom onset, 

43% on the second day, 19% on the third day, and the remaining 14% on the 4th day or later.  
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Figure SMM3: Frequency distribution showing the timing of sick leave onset counted in days 

from the time when symptom appeared (N=161) 

 

The sick leave periods mainly occurred over consecutive days, with the exception of 5 

respondents who reported intermittent sick leave histories. For the latter only the first sick 

leave period was counted. A total of 15 respondents reported being absent on one or more 

days without experiencing symptoms on these days; these sick leaves did not seem to be 

linked with sick children in the household. 
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Figure SMM4: Frequency distributions showing the duration of symptoms (N=224) and the 

distribution of days absent from work (N=161) among respondents with ILI-symptoms. 

Of the respondents that had influenza-like illness 20% reported visiting a GP for their 

symptoms, and 58% of these went on to take sick leave, while 42% continued to work. In 

total 14% of sick leaves were GP-certified, the remaining were self-certified. 

Among the respondents, 155 said they had children <12 years in the household, 

101/155 of the children had been ill in the past winter. The number of children was 

significantly correlated (p>0.01) with ILI symptoms in parents. The frequency of ILI 

symptoms in respondents was 16% higher when the household had one or more children <12 

years. There was also a strong correlation (p>0.01) between experiencing ILI symptoms and 

having sick children. Although the correlation works from parent to child, and from child to 

parent, the latter is perhaps more correct as the sample of parents is non-random. If a child<12 

in the household was ill, 74% of parents experienced ILI symptoms, otherwise 23% of parents 

experienced symptoms. 
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The survey was an attempt at providing a rough estimate of sick leave practice during 

influenza among the working population in Norway. Our sample is not representative of the 

Norwegian working population, and was largely made up of people working within health 

professions. Some respondents indicated that they had been on sick leave on days without 

symptoms (N = 6), this may be a result of measurement error or could reflect that the sick 

leave period was used in its full length as these sick leave periods were 7 days or longer. 

Since we were asking about past health states and sick leave behavior, recall bias may have 

been a problem. In the responses replies involving round numbers (10 days, 20 days) were 

relatively more common. This may have been a result of recall bias. 
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Survey on influenza-related sickness absence among 

Norwegian employees [August 2012 - April 2013] 

Please enter or circle your response 

1. Age: 
 

2. Gender: F         M 

 

3. Do you have an employer with an agreement about inclusive 

worklife (IW-agreement)? 

 

Yes       No 

 

4. How many people were living in your household last winter? 

(including yourself) Yes       No 

5. How many children under the age of 12 years were living in 

your household last winter? Yes       No 

6. Did you have flu-like symptoms last winter? Typical 

symptoms of flu are: fever / cough / sore throat / headache / 

fatigue / muscle pain / stuffy nose ) 

 
Yes       No 

 

(Questions 7-8 are only relevant if you had children under 12 years living in your 

household last winter) 

7. Were any of the children (under 12 years living in the 

household) ill with flu-like symptoms in the previous winter? 

 

Yes       No 

8. Were any children ill at the same time as you? 
 

Yes       No 
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(Questions 9 to 15 are only relevant if you experienced influenza-like symptoms last winter) 

 

Please indicate the 

following by ticking the 

relevant day(s) 

Symp

tom 

start 

Da

y 2 

Day 

3 

Day 

4 

Day 

5 

Day 

6 

Day 

7 

Day 

8 

Day 

9 

Day 

10 

Day 

11 

Day 

12 

Day 

13 

Day 

14 

Day 

15 

Day 

16 

Day 

17 

Day 

18 

Day 

19 

Day 

20  

Day 

1 

1. On which days did 

you experience 

influenza-like 

symptoms? (for how 

long were you ill?)               

      

More 

than 14 

days 

2. On which days did 

you stay home from 

work? 
              

      

No days 

3. Which absence days 

were GP-certified? 
              

      

No days 

4. On which day did you 

visit a GP? 
              

      I did not 

visit a 

GP 

5. On which days were 

children less than 12 

years living in your 

household 

experiencing 

symptoms as well?               

      

Not 

relevant 
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Section I: Scenarios with high symptomatic proportion (65% children, and 55% adults assumed to be 

symptomatic), without assuming extra mixing 
 

A. Seasonal influenza 

i. Epidemiology (R_eff = 1.2, 1.3, 1.4) 

Table S1 Seasonal influenza with R_eff=1.2: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick leave 

intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to Baseline 

Mean workdays 

lost (proportion lost 

to caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 85186 19 % 12733 (10835; 14834) 614 (258; 1208) 61 (25; 122) 129 (68; 193) 611325 (0.35) 

 1 37294 8 % 5575 (4744; 6494) 269 (113; 529) 27 (11; 53) 57 (30; 84) 635984 (0.37) 

 1.5 18816 4 % 2813 (2393; 3277) 136 (57; 267) 13 (6; 27) 29 (15; 43) 613489 (0.4) 

 2 5791 1 % 866 (737; 1008) 42 (18; 82) 4 (2; 8) 9 (5; 13) 593800 (0.42) 

80% 0.5 127113 28 % 19000 (16168; 22136) 916 (385; 1803) 91 (37; 182) 193 (101; 287) 621708 (0.31) 

 1 70682 16 % 10565 (8990; 12309) 509 (214; 1003) 50 (21; 101) 107 (56; 160) 669174 (0.33) 

 1.5 48793 11 % 7293 (6206; 8497) 351 (148; 692) 35 (14; 70) 74 (39; 110) 650302 (0.36) 

 2 33292 7 % 4976 (4235; 5797) 240 (101; 472) 24 (10; 48) 50 (26; 75) 631865 (0.38) 

 4 26413 6 % 3948 (3360; 4600) 190 (80; 375) 19 (8; 38) 40 (21; 60) 576120 (0.42) 

90% 0.5 154284 34 % 23062 (19624; 26867) 1111 (468; 2188) 110 (45; 221) 234 (123; 349) 617623 (0.29) 

 1 92579 20 % 13838 (11775; 16122) 667 (281; 1313) 66 (27; 133) 140 (74; 209) 682881 (0.31) 

 1.5 68498 15 % 10239 (8712; 11928) 493 (208; 972) 49 (20; 98) 104 (54; 155) 668042 (0.33) 

 2 51434 11 % 7688 (6542; 8957) 370 (156; 730) 37 (15; 74) 78 (41; 116) 651487 (0.35) 

 4 43842 10 % 6553 (5576; 7635) 316 (133; 622) 31 (13; 63) 66 (35; 99) 592942 (0.39) 

*65 % 4 453772  67828 (57717; 79020) 3268 (1376; 6436) 324 (133; 651) 688 (361; 1026) 543911 (0.47) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S2: Seasonal influenza with R_eff=1.3: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick leave 

intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 80329 12 % 12007 (10217; 13989) 579 (244; 1139) 57 (24; 115) 122 (64; 182) 979137 (0.34) 

 1 35014 5 % 5234 (4454; 6097) 252 (106; 497) 25 (10; 50) 53 (28; 79) 969403 (0.36) 

 1.5 17639 3 % 2637 (2244; 3072) 127 (53; 250) 13 (5; 25) 27 (14; 40) 918680 (0.39) 

 2 5424 1 % 811 (690; 945) 39 (16; 77) 4 (2; 8) 8 (4; 12) 878566 (0.41) 

80% 0.5 121972 18 % 18232 (15514; 21240) 879 (370; 1730) 87 (36; 175) 185 (97; 276) 1046862 (0.3) 

 1 67693 10 % 10119 (8610; 11788) 488 (205; 960) 48 (20; 97) 103 (54; 153) 1054240 (0.32) 

 1.5 46816 7 % 6998 (5955; 8153) 337 (142; 664) 33 (14; 67) 71 (37; 106) 1001315 (0.34) 

 2 32090 5 % 4797 (4082; 5588) 231 (97; 455) 23 (9; 46) 49 (26; 73) 958133 (0.37) 

 4 25562 4 % 3821 (3251; 4451) 184 (78; 363) 18 (8; 37) 39 (20; 58) 866658 (0.41) 

90% 0.5 149387 22 % 22330 (19001; 26014) 1076 (453; 2119) 107 (44; 214) 227 (119; 338) 1079306 (0.28) 

 1 89371 13 % 13359 (11367; 15563) 644 (271; 1268) 64 (26; 128) 136 (71; 202) 1101523 (0.3) 

 1.5 66182 10 % 9893 (8418; 11525) 477 (201; 939) 47 (19; 95) 100 (53; 150) 1049057 (0.32) 

 2 49821 7 % 7447 (6337; 8676) 359 (151; 707) 36 (15; 71) 76 (40; 113) 1005026 (0.34) 

 4 42574 6 % 6364 (5415; 7414) 307 (129; 604) 30 (13; 61) 65 (34; 96) 906483 (0.38) 

*65% 4 670396  100208 (85270; 116743) 4829 (2033; 9508) 479 (197; 961) 1017 (533; 1516) 799480 (0.45) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S3: Seasonal influenza with R_eff=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick leave 

intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 75094 9 % 11225 (9551; 13077) 541 (228; 1065) 54 (22; 108) 114 (60; 170) 1289546 (0.33) 

 1 32607 4 % 4874 (4147; 5678) 235 (99; 462) 23 (10; 47) 49 (26; 74) 1249090 (0.35) 

 1.5 16411 2 % 2453 (2087; 2858) 118 (50; 233) 12 (5; 24) 25 (13; 37) 1173732 (0.38) 

 2 5042 1 % 754 (641; 878) 36 (15; 72) 4 (1; 7) 8 (4; 11) 1115893 (0.4) 

80% 0.5 115520 14 % 17268 (14693; 20117) 832 (350; 1638) 82 (34; 166) 175 (92; 261) 1409130 (0.29) 

 1 63970 8 % 9562 (8137; 11140) 461 (194; 907) 46 (19; 92) 97 (51; 145) 1379795 (0.31) 

 1.5 44285 5 % 6620 (5633; 7712) 319 (134; 628) 32 (13; 63) 67 (35; 100) 1296818 (0.34) 

 2 30449 4 % 4551 (3873; 5302) 219 (92; 432) 22 (9; 44) 46 (24; 69) 1231906 (0.36) 

 4 24317 3 % 3635 (3093; 4235) 175 (74; 345) 17 (7; 35) 37 (19; 55) 1109496 (0.4) 

90% 0.5 142437 17 % 21291 (18117; 24804) 1026 (432; 2020) 102 (42; 204) 216 (113; 322) 1475222 (0.27) 

 1 84951 10 % 12698 (10805; 14793) 612 (258; 1205) 61 (25; 122) 129 (68; 192) 1457307 (0.29) 

 1.5 62932 7 % 9407 (8005; 10959) 453 (191; 893) 45 (19; 90) 95 (50; 142) 1371294 (0.31) 

 2 47462 6 % 7094 (6037; 8265) 342 (144; 673) 34 (14; 68) 72 (38; 107) 1302964 (0.33) 

 4 40612 5 % 6071 (5166; 7072) 293 (123; 576) 29 (12; 58) 62 (32; 92) 1169655 (0.37) 

*65% 4 852243  127390 (108399; 148410) 6138 (2584; 12088) 608 (251; 1222) 1292 (678; 1927) 1011674 (0.45) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_eff = 1.2, 1.3, 1.4) 

Table S4: Seasonal influenza with R_eff=1.2: costs and benefits associated with each sick leave intervention relative to the baseline, assuming 

65% of children and 55% of adults are symptomatic, and no extra mixing 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 1490 3227 872 6807 905 -3867 1326 330 1366 989 (657; 1594) 4 

 1 23954 2411 382 2980 396 22607 581 145 350 185 (41; 450) 12 

 1.5 20708 1757 193 1504 200 20569 293 73 83 -1 (-73; 133) 13 

 2 17008 1234 59 463 62 17659 90 22 -90 -115 (-138; -74) 14 

80 % 0.5 -19631 5276 1301 10232 1351 -27238 2015 493 2293 1697 (1214; 2617) 2 

 1 13041 4456 723 5689 751 10332 1120 274 1015 683 (416; 1197) 6 

 1.5 13018 3799 499 3928 519 11872 773 189 652 422 (238; 777) 9 

 2 11291 3274 341 2680 354 11191 528 129 413 257 (131; 498) 11 

 4 -5723 2034 270 2111 281 -6351 411 102 476 359 (256; 547) 10 

90 % **0.5 -35480 6721 1579 12419 1640 -44397 2445 598 2898 2172 (1589; 3294) 1 

 1 4247 5901 948 7452 984 764 1467 359 1459 1023 (674; 1697) 3 

 1.5 6641 5244 701 5514 728 4943 1086 265 1035 714 (454; 1210) 5 

 2 6393 4719 526 4140 547 5900 815 199 755 515 (319; 885) 8 

 4 -10414 3479 449 3503 466 -11353 682 170 798 604 (433; 915) 7 

*65 % 4 211806 0 4645 36094 4825 257369 7080 1764 10833 8823 (7078; 12075)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S5: Seasonal influenza with R_eff=1.3: costs and benefits associated with each sick leave intervention relative to the baseline, assuming 

65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 43872 3227 822 6419 854 39004 1250 310 852 496 (186; 1067) 4 

 1 53290 2411 358 2798 372 52172 545 135 13 -144 (-278; 106) 12 

 1.5 39382 1757 181 1410 188 39362 274 68 -127 -206 (-273; -80) 13 

 2 27958 1234 56 433 58 28646 84 21 -208 -231 (-253; -193) 14 

80 % 0.5 34259 5276 1248 9818 1297 27171 1932 471 1655 1082 (620; 1967) 2 

 1 53156 4456 693 5449 720 50750 1072 261 554 237 (-21; 728) 8 

 1.5 41397 3799 479 3768 498 40451 741 181 329 109 (-68; 449) 10 

 2 31125 3274 328 2583 341 31147 508 124 190 40 (-81; 273) 11 

 4 1855 2034 262 2043 272 1313 398 99 384 272 (170; 453) 7 

90 % **0.5 25474 6721 1529 12025 1589 17052 2366 577 2192 1489 (923; 2576) 1 

 1 51220 5901 915 7194 950 48062 1415 345 925 507 (167; 1153) 3 

 1.5 41271 5244 677 5327 704 39807 1048 255 642 333 (81; 812) 6 

 2 31984 4719 510 4010 530 31653 789 192 466 234 (43; 595) 9 

 4 2077 3479 436 3402 453 1266 662 164 649 463 (293; 764) 5 

*65 % 4 311171 0 6862 53324 7134 378491 10455 2600 16007 13038 (10459; 17843)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S6: Seasonal influenza with R_eff=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, assuming 

65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 81422 3227 769 6001 799 77081 1168 289 382 47 (-242; 582) 5 

 1 78925 2411 334 2606 347 78049 507 126 -289 -434 (-559; -201) 12 

 1.5 55612 1757 168 1311 175 55716 255 63 -313 -386 (-449; -269) 14 

 2 37416 1234 52 403 54 38143 78 19 -311 -332 (-352; -296) 13 

80 % 0.5 82904 5276 1182 9299 1229 76469 1828 445 1049 505 (67; 1345) 2 

 1 88826 4456 655 5149 681 86797 1012 246 127 -173 (-416; 291) 9 

 1.5 66580 3799 453 3565 471 65890 701 170 29 -179 (-347; 142) 10 

 2 48709 3274 312 2451 324 48897 482 117 -17 -159 (-275; 63) 11 

 4 8790 2034 249 1943 259 8374 378 94 293 187 (88; 360) 6 

90 % **0.5 81119 6721 1458 11465 1516 73402 2255 549 1506 838 (298; 1873) 1 

 1 93400 5901 870 6838 904 90690 1344 327 420 22 (-301; 636) 4 

 1.5 72285 5244 644 5066 670 71150 996 242 270 -23 (-263; 434) 7 

 2 54891 4719 486 3820 505 54799 751 183 192 -28 (-211; 316) 8 

 4 13555 3479 416 3245 432 12941 631 156 499 322 (158; 611) 3 

*65 % 4 393610 0 8723 67789 9077 479198 13285 3299 20348 16573 (13298; 22686)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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B. Moderate pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S7 Moderate pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 109164 10 % 16317 (13885; 19010) 786 (331; 1548) 78 (32; 157) 166 (87; 247) 2513158 (0.19) 

 1 47149 4 % 7048 (5997; 8211) 340 (143; 669) 34 (14; 68) 72 (37; 107) 2516138 (0.19) 

 1.5 23671 2 % 3538 (3011; 4122) 170 (72; 336) 17 (7; 34) 36 (19; 54) 2431854 (0.2) 

 2 7250 1 % 1084 (922; 1263) 52 (22; 103) 5 (2; 10) 11 (6; 16) 2365359 (0.21) 

80% 0.5 176143 16 % 26329 (22404; 30674) 1269 (534; 2498) 126 (52; 253) 267 (140; 398) 2774765 (0.16) 

 1 99304 9 % 14844 (12631; 17293) 715 (301; 1408) 71 (29; 142) 151 (79; 224) 2830269 (0.17) 

 1.5 70242 6 % 10500 (8934; 12232) 506 (213; 996) 50 (21; 101) 107 (56; 159) 2749509 (0.18) 

 2 49898 4 % 7459 (6347; 8689) 359 (151; 708) 36 (15; 72) 76 (40; 113) 2682841 (0.18) 

 4 40919 4 % 6116 (5205; 7126) 295 (124; 580) 29 (12; 59) 62 (33; 93) 2521479 (0.19) 

90% 0.5 221326 20 % 33083 (28151; 38542) 1594 (671; 3139) 158 (65; 317) 336 (176; 500) 2908475 (0.15) 

 1 134589 12 % 20118 (17119; 23437) 969 (408; 1909) 96 (40; 193) 204 (107; 304) 3009496 (0.15) 

 1.5 101715 9 % 15204 (12937; 17713) 733 (308; 1443) 73 (30; 146) 154 (81; 230) 2936109 (0.16) 

 2 78731 7 % 11768 (10014; 13710) 567 (239; 1117) 56 (23; 113) 119 (63; 178) 2872537 (0.17) 

 4 68589 6 % 10252 (8724; 11944) 494 (208; 973) 49 (20; 98) 104 (55; 155) 2700139 (0.18) 

*65% 4 1125097  168175 (143104; 195925) 8104 (3412; 15958) 803 (331; 1613) 1706 (895; 2543) 2224435 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S8: Moderate pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 91511 6 % 13679 (11640; 15936) 659 (277; 1298) 65 (27; 131) 139 (73; 207) 3473688 (0.18) 

 1 39318 3 % 5877 (5001; 6847) 283 (119; 558) 28 (12; 56) 60 (31; 89) 3396347 (0.19) 

 1.5 19698 1 % 2944 (2505; 3430) 142 (60; 279) 14 (6; 28) 30 (16; 45) 3253841 (0.2) 

 2 6028 0 % 901 (767; 1050) 43 (18; 85) 4 (2; 9) 9 (5; 14) 3145771 (0.2) 

80% 0.5 149846 10 % 22398 (19059; 26094) 1079 (454; 2125) 107 (44; 215) 227 (119; 339) 3944812 (0.15) 

 1 84044 6 % 12563 (10690; 14635) 605 (255; 1192) 60 (25; 120) 127 (67; 190) 3899235 (0.16) 

 1.5 59422 4 % 8882 (7558; 10348) 428 (180; 843) 42 (17; 85) 90 (47; 134) 3745061 (0.17) 

 2 42244 3 % 6314 (5373; 7356) 304 (128; 599) 30 (12; 61) 64 (34; 95) 3626021 (0.18) 

 4 34695 2 % 5186 (4413; 6042) 250 (105; 492) 25 (10; 50) 53 (28; 78) 3394931 (0.19) 

90% 0.5 189865 13 % 28380 (24149; 33063) 1368 (576; 2693) 136 (56; 272) 288 (151; 429) 4219177 (0.14) 

 1 114653 8 % 17138 (14583; 19966) 826 (348; 1626) 82 (34; 164) 174 (91; 259) 4206207 (0.15) 

 1.5 86523 6 % 12933 (11005; 15067) 623 (262; 1227) 62 (25; 124) 131 (69; 196) 4049294 (0.15) 

 2 66968 4 % 10010 (8518; 11662) 482 (203; 950) 48 (20; 96) 102 (53; 151) 3926011 (0.16) 

 4 58372 4 % 8725 (7425; 10165) 420 (177; 828) 42 (17; 84) 89 (46; 132) 3674339 (0.17) 

*65% 4 1492094  223033 (189784; 259834) 10747 (4525; 21163) 1065 (439; 2139) 2263 (1187; 3373) 2949234 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S9: Moderate pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 76740 4 % 11471 (9761; 13364) 553 (233; 1088) 55 (23; 110) 116 (61; 173) 4175375 (0.17) 

 1 32850 2 % 4910 (4178; 5721) 237 (100; 466) 23 (10; 47) 50 (26; 74) 4035387 (0.18) 

 1.5 16437 1 % 2457 (2091; 2862) 118 (50; 233) 12 (5; 24) 25 (13; 37) 3848981 (0.19) 

 2 5025 0 % 751 (639; 875) 36 (15; 71) 4 (1; 7) 8 (4; 11) 3709748 (0.2) 

80% 0.5 126899 7 % 18968 (16141; 22098) 914 (385; 1800) 91 (37; 182) 192 (101; 287) 4808812 (0.15) 

 1 70896 4 % 10597 (9017; 12346) 511 (215; 1006) 51 (21; 102) 108 (56; 160) 4681758 (0.16) 

 1.5 50097 3 % 7488 (6372; 8724) 361 (152; 711) 36 (15; 72) 76 (40; 113) 4471246 (0.16) 

 2 35652 2 % 5329 (4535; 6208) 257 (108; 506) 25 (10; 51) 54 (28; 81) 4312214 (0.17) 

 4 29300 2 % 4380 (3727; 5102) 211 (89; 416) 21 (9; 42) 44 (23; 66) 4029281 (0.18) 

90% 0.5 161725 9 % 24174 (20570; 28163) 1165 (490; 2294) 115 (48; 232) 245 (129; 366) 5194371 (0.14) 

 1 97147 6 % 14521 (12356; 16917) 700 (295; 1378) 69 (29; 139) 147 (77; 220) 5087180 (0.14) 

 1.5 73232 4 % 10946 (9315; 12753) 527 (222; 1039) 52 (22; 105) 111 (58; 166) 4865331 (0.15) 

 2 56670 3 % 8471 (7208; 9869) 408 (172; 804) 40 (17; 81) 86 (45; 128) 4696014 (0.16) 

 4 49402 3 % 7384 (6284; 8603) 356 (150; 701) 35 (15; 71) 75 (39; 112) 4385040 (0.17) 

*65% 4 1758906  262915 (223721; 306297) 12669 (5334; 24947) 1256 (517; 2522) 2667 (1399; 3976) 3472158 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S10: Moderate pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures  

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 36981 3227 1117 8723 1164 29204 1724 441 1426 941 (517; 1721) 3 

 1 78227 2411 483 3768 503 75885 744 190 -30 -241 (-422; 96) 12 

 1.5 62018 1757 242 1892 252 61389 374 96 -252 -358 (-449; -189) 13 

 2 47900 1234 74 579 77 48404 114 29 -379 -410 (-439; -358) 14 

80 % 0.5 18067 5276 1803 14178 1878 5484 2829 711 2774 1952 (1278; 3216) 2 

 1 87467 4456 1016 7993 1059 81854 1594 400 759 298 (-83; 1019) 7 

 1.5 79037 3799 719 5654 749 75715 1127 282 355 29 (-241; 541) 10 

 2 69723 3274 511 4016 532 67938 800 200 108 -117 (-317; 242) 11 

 4 20577 2034 419 3270 436 18487 645 164 456 282 (114; 576) 9 

90 % **0.5 -3233 6721 2265 17815 2360 -18952 3555 894 3749 2718 (1870; 4325) 1 

 1 86996 5901 1378 10834 1435 79251 2161 542 1352 729 (209; 1706) 4 

 1.5 84859 5244 1041 8187 1084 79791 1632 409 819 353 (-43; 1091) 5 

 2 79416 4719 806 6337 839 76152 1263 316 486 135 (-183; 701) 8 

 4 29984 3479 702 5481 731 26549 1081 275 810 517 (236; 1008) 6 

*65 % 4 849556 0 11516 89492 12003 962567 17912 4690 34343 29395 (25035; 37393)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S11: Moderate pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits  Output measures  

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 134416 3227 937 7313 977 128417 1438 362 129 -281 (-633; 375) 3 

 1 140544 2411 402 3142 420 138991 618 156 -800 -974 (-1126; -694) 14 

 1.5 100513 1757 202 1574 210 100285 309 78 -713 -799 (-876; -659) 13 

 2 69362 1234 62 482 64 69989 95 24 -619 -643 (-670; -599) 10 

80 % 0.5 166338 5276 1534 12062 1600 156418 2396 592 801 100 (-471; 1191) 2 

 1 195492 4456 860 6765 898 191425 1343 331 -609 -999 (-1323; -387) 8 

 1.5 159571 3799 608 4783 635 157344 949 234 -655 -923 (-1161; -494) 12 

 2 130620 3274 432 3400 451 129610 675 166 -647 -830 (-1007; -524) 11 

 4 56838 2034 355 2772 371 55374 544 136 -21 -160 (-312; 91) 5 

90 % **0.5 178317 6721 1943 15283 2028 165785 3036 750 1345 467 (-266; 1845) 1 

 1 225494 5901 1174 9229 1224 219768 1832 452 -409 -927 (-1384; -99) 6 

 1.5 193538 5244 886 6965 924 190008 1382 340 -556 -938 (-1291; -310) 7 

 2 166726 4719 685 5391 715 164655 1069 263 -610 -896 (-1180; -412) 9 

 4 90551 3479 597 4665 623 88145 916 229 17 -219 (-473; 202) 4 

*65 % 4 1126217 0 15272 118683 15947 1276119 23709 6165 45580 39025 (33234; 49618)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S12: Moderate pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 210005 3227 785 6132 821 205494 1202 299 -894 -1236 (-1530; -689) 6 

 1 187855 2411 336 2625 352 186953 514 128 -1392 -1535 (-1665; -1302) 9 

 1.5 129498 1757 168 1313 176 129597 257 64 -1064 -1134 (-1200; -1016) 7 

 2 85337 1234 51 402 54 86065 79 20 -799 -817 (-843; -779) 5 

80 % 0.5 283680 5276 1299 10215 1358 276085 2022 493 -794 -1385 (-1871; -462) 4 

 1 279186 4456 726 5707 759 276450 1129 275 -1690 -2014 (-2292; -1500) 13 

 1.5 221679 3799 513 4032 536 220397 797 194 -1450 -1670 (-1876; -1306) 10 

 2 177379 3274 365 2870 382 177037 567 138 -1238 -1387 (-1544; -1126) 8 

 **4 85121 2034 300 2341 314 84200 458 113 -401 -510 (-652; -294) 1 

90 % 0.5 323719 6721 1655 13018 1730 314036 2576 628 -626 -1371 (-1998; -193) 3 

 1 333850 5901 994 7820 1039 329897 1547 376 -1818 -2245 (-2643; -1538) 14 

 1.5 278121 5244 750 5895 784 275937 1165 283 -1649 -1961 (-2274; -1430) 12 

 2 234430 4719 580 4562 606 233401 902 219 -1479 -1709 (-1969; -1291) 11 

 4 138062 3479 506 3948 529 136560 772 190 -621 -806 (-1043; -443) 2 

*65 % 4 1325878 0 18003 139906 18830 1502617 27902 7212 53730 46006 (39177; 58470)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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C. Severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S13: Severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 109164 10 % 21775 (19022; 24763) 2148 (1312; 3292) 364 (219; 565) 244 (128; 364) 2513155 (0.19) 

 1 47149 4 % 9405 (8216; 10695) 928 (567; 1422) 157 (95; 244) 105 (55; 157) 2516134 (0.19) 

 1.5 23671 2 % 4722 (4125; 5370) 466 (285; 714) 79 (47; 123) 53 (28; 79) 2431850 (0.2) 

 2 7250 1 % 1446 (1263; 1645) 143 (87; 219) 24 (15; 38) 16 (9; 24) 2365355 (0.21) 

80% 0.5 176143 16 % 35135 (30693; 39957) 3466 (2118; 5312) 588 (353; 912) 394 (207; 587) 2774762 (0.16) 

 1 99304 9 % 19808 (17304; 22526) 1954 (1194; 2995) 331 (199; 514) 222 (117; 331) 2830265 (0.17) 

 1.5 70242 6 % 14011 (12240; 15934) 1382 (844; 2118) 234 (141; 364) 157 (82; 234) 2749505 (0.18) 

 2 49898 4 % 9953 (8695; 11319) 982 (600; 1505) 166 (100; 258) 112 (59; 166) 2682837 (0.18) 

 4 40919 4 % 8162 (7130; 9282) 805 (492; 1234) 137 (82; 212) 92 (48; 136) 2521475 (0.19) 

90% 0.5 221326 20 % 44148 (38567; 50206) 4356 (2661; 6675) 738 (444; 1146) 495 (260; 738) 2908472 (0.15) 

 1 134589 12 % 26847 (23452; 30531) 2649 (1618; 4059) 449 (270; 697) 301 (158; 449) 3009492 (0.15) 

 1.5 101715 9 % 20289 (17724; 23073) 2002 (1223; 3068) 339 (204; 527) 228 (119; 339) 2936105 (0.16) 

 2 78731 7 % 15705 (13719; 17860) 1549 (946; 2375) 263 (158; 408) 176 (92; 262) 2872533 (0.17) 

 4 68589 6 % 13682 (11952; 15559) 1350 (825; 2069) 229 (138; 355) 153 (80; 229) 2700135 (0.18) 

*65% 4 1125097  224424 (196051; 255221) 22142 (13526; 33933) 3754 (2257; 5828) 2517 (1320; 3751) 2224431 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S14: Severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 91511 6 % 18254 (15946; 20759) 1801 (1100; 2760) 305 (184; 474) 205 (107; 305) 3473683 (0.18) 

 1 39318 3 % 7843 (6851; 8919) 774 (473; 1186) 131 (79; 204) 88 (46; 131) 3396342 (0.19) 

 1.5 19698 1 % 3929 (3432; 4468) 388 (237; 594) 66 (40; 102) 44 (23; 66) 3253836 (0.2) 

 2 6028 0 % 1202 (1050; 1367) 119 (72; 182) 20 (12; 31) 13 (7; 20) 3145766 (0.2) 

80% 0.5 149846 10 % 29890 (26111; 33992) 2949 (1801; 4519) 500 (301; 776) 335 (176; 500) 3944807 (0.15) 

 1 84044 6 % 16764 (14645; 19065) 1654 (1010; 2535) 280 (169; 435) 188 (99; 280) 3899230 (0.16) 

 1.5 59422 4 % 11853 (10354; 13479) 1169 (714; 1792) 198 (119; 308) 133 (70; 198) 3745056 (0.17) 

 2 42244 3 % 8426 (7361; 9583) 831 (508; 1274) 141 (85; 219) 94 (50; 141) 3626016 (0.18) 

 4 34695 2 % 6921 (6046; 7870) 683 (417; 1046) 116 (70; 180) 78 (41; 116) 3394926 (0.19) 

90% 0.5 189865 13 % 37873 (33084; 43070) 3737 (2283; 5726) 633 (381; 983) 425 (223; 633) 4219173 (0.14) 

 1 114653 8 % 22870 (19979; 26008) 2256 (1378; 3458) 383 (230; 594) 256 (135; 382) 4206202 (0.15) 

 1.5 86523 6 % 17259 (15077; 19627) 1703 (1040; 2610) 289 (174; 448) 194 (102; 288) 4049289 (0.15) 

 2 66968 4 % 13358 (11669; 15191) 1318 (805; 2020) 223 (134; 347) 150 (79; 223) 3926006 (0.16) 

 4 58372 4 % 11644 (10171; 13241) 1149 (702; 1760) 195 (117; 302) 131 (68; 195) 3674334 (0.17) 

*65% 4 1492094  297630 (260001; 338472) 29364 (17938; 45001) 4978 (2994; 7729) 3338 (1751; 4975) 2949228 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S15: Severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 76740 4 % 15307 (13372; 17408) 1510 (923; 2314) 256 (154; 397) 172 (90; 256) 4175369 (0.17) 

 1 32850 2 % 6553 (5724; 7452) 646 (395; 991) 110 (66; 170) 73 (39; 110) 4035381 (0.18) 

 1.5 16437 1 % 3279 (2864; 3729) 323 (198; 496) 55 (33; 85) 37 (19; 55) 3848975 (0.19) 

 2 5025 0 % 1002 (876; 1140) 99 (60; 152) 17 (10; 26) 11 (6; 17) 3709742 (0.2) 

80% 0.5 126899 7 % 25313 (22112; 28786) 2497 (1526; 3827) 423 (255; 657) 284 (149; 423) 4808806 (0.15) 

 1 70896 4 % 14142 (12354; 16082) 1395 (852; 2138) 237 (142; 367) 159 (83; 236) 4681752 (0.16) 

 1.5 50097 3 % 9993 (8730; 11364) 986 (602; 1511) 167 (101; 259) 112 (59; 167) 4471240 (0.16) 

 2 35652 2 % 7112 (6212; 8087) 702 (429; 1075) 119 (72; 185) 80 (42; 119) 4312208 (0.17) 

 4 29300 2 % 5845 (5106; 6647) 577 (352; 884) 98 (59; 152) 66 (34; 98) 4029275 (0.18) 

90% 0.5 161725 9 % 32259 (28181; 36686) 3183 (1944; 4878) 540 (324; 838) 362 (190; 539) 5194365 (0.14) 

 1 97147 6 % 19378 (16928; 22037) 1912 (1168; 2930) 324 (195; 503) 217 (114; 324) 5087174 (0.14) 

 1.5 73232 4 % 14608 (12761; 16612) 1441 (880; 2209) 244 (147; 379) 164 (86; 244) 4865326 (0.15) 

 2 56670 3 % 11304 (9875; 12855) 1115 (681; 1709) 189 (114; 294) 127 (67; 189) 4696009 (0.16) 

 4 49402 3 % 9854 (8608; 11207) 972 (594; 1490) 165 (99; 256) 111 (58; 165) 4385034 (0.17) 

*65% 4 1758906  350851 (306493; 398996) 34615 (21145; 53048) 5868 (3529; 9111) 3934 (2064; 5864) 3472152 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S16: Severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 36979 3228 1490 24870 1222 12624 1913 651 1784 1312 (866; 2106) 4 

 1 78221 2411 644 10742 528 68719 826 281 125 -79 (-272; 264) 12 

 1.5 62013 1757 323 5393 265 57789 414 141 -175 -277 (-374; -105) 13 

 2 47896 1235 99 1652 81 47299 127 43 -355 -386 (-417; -333) 14 

80 % 0.5 18051 5275 2405 40253 1971 -21303 3139 1049 3356 2554 (1838; 3839) 2 

 1 87452 4455 1356 22693 1111 66746 1768 590 1087 639 (230; 1359) 6 

 1.5 79022 3799 959 16052 786 65024 1250 416 587 273 (-20; 782) 10 

 2 69708 3274 681 11403 558 60339 887 295 272 54 (-159; 415) 11 

 4 20605 2034 559 9322 458 12301 715 242 590 422 (243; 722) 9 

90 % **0.5 -3261 6720 3022 50578 2477 -52618 3944 1318 4481 3479 (2570; 5087) 1 

 1 86969 5900 1838 30757 1506 58769 2396 799 1797 1194 (635; 2168) 3 

 1.5 84832 5244 1389 23244 1138 64304 1810 603 1154 705 (275; 1438) 5 

 2 79388 4719 1075 17992 881 64160 1400 466 746 403 (64; 974) 8 

 4 30029 3480 936 15626 768 16179 1199 406 1034 753 (453; 1254) 7 

*65 % 4 849564 0 15361 256371 12601 1133896 19916 6917 38094 33367 (28728; 41449)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S17: Severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 134406 3228 1249 20848 1026 114510 1594 534 426 30 (-345; 693) 3 

 1 140533 2411 537 8957 441 133008 684 229 -672 -840 (-1002; -555) 14 

 1.5 100505 1757 269 4488 221 97285 343 115 -649 -733 (-815; -590) 13 

 2 69357 1235 82 1373 68 69068 105 35 -599 -622 (-651; -578) 12 

80 % 0.5 166319 5275 2046 34243 1680 133624 2654 873 1291 612 (-4; 1702) 2 

 1 195473 4455 1147 19206 942 178632 1487 489 -334 -710 (-1060; -101) 8 

 1.5 159551 3799 811 13579 666 148293 1051 345 -461 -721 (-975; -291) 10 

 2 130599 3274 577 9654 474 123169 747 245 -509 -688 (-875; -381) 11 

 4 56873 2034 474 7904 389 50140 602 201 91 -42 (-206; 209) 5 

90 % **0.5 178280 6720 2592 43389 2129 136891 3362 1107 1966 1114 (329; 2486) 1 

 1 225459 5900 1565 26201 1286 202307 2029 666 -34 -536 (-1026; 292) 6 

 1.5 193502 5244 1181 19773 970 176822 1530 502 -273 -647 (-1022; -18) 7 

 2 166691 4719 914 15304 751 154441 1184 388 -391 -670 (-974; -183) 9 

 4 90609 3480 797 13298 654 79339 1014 338 205 -21 (-295; 403) 4 

*65 % 4 1126228 0 20371 339996 16741 1503337 26343 9092 50532 44255 (38108; 54983)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S18: Severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 209988 3228 1048 17483 862 193823 1330 441 -647 -979 (-1292; -418) 5 

 1 187840 2411 448 7484 369 181949 569 188 -1286 -1426 (-1563; -1186) 9 

 1.5 129487 1757 224 3745 185 127091 285 94 -1011 -1079 (-1150; -959) 7 

 2 85330 1235 69 1145 56 85294 87 29 -783 -801 (-827; -762) 6 

80 % 0.5 283659 5275 1733 28999 1425 256776 2236 727 -382 -957 (-1478; -36) 3 

 1 279165 4455 968 16201 796 265654 1248 405 -1461 -1772 (-2075; -1261) 13 

 1.5 221657 3799 684 11448 563 212760 882 286 -1288 -1502 (-1722; -1139) 10 

 2 177355 3274 487 8147 401 171594 627 203 -1123 -1266 (-1435; -1007) 8 

 **4 85161 2034 400 6675 329 79791 506 166 -307 -414 (-563; -194) 2 

90 % 0.5 323676 6720 2208 36958 1816 289414 2850 926 -101 -816 (-1500; 348) 1 

 1 333809 5900 1326 22200 1091 315091 1711 555 -1503 -1921 (-2344; -1217) 14 

 1.5 278079 5244 1000 16735 823 264765 1289 417 -1411 -1715 (-2049; -1184) 12 

 2 234388 4719 774 12950 637 224746 997 322 -1295 -1518 (-1796; -1102) 11 

 4 138129 3480 674 11255 555 129124 854 281 -463 -643 (-892; -275) 4 

*65 % 4 1325894 0 24014 400794 19768 1770469 30986 10636 59545 52139 (44898; 64795)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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D. Very severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S19: Very severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick leave 

intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 109164 10 % 27237 (24244; 30447) 3785 (2640; 5241) 944 (648; 1325) 761 (399; 1133) 2513148 (0.19) 

 1 47149 4 % 11764 (10471; 13150) 1635 (1140; 2264) 408 (280; 572) 329 (172; 489) 2516126 (0.19) 

 1.5 23671 2 % 5906 (5257; 6602) 821 (572; 1136) 205 (141; 287) 165 (86; 246) 2431842 (0.2) 

 2 7250 1 % 1809 (1610; 2022) 251 (175; 348) 63 (43; 88) 51 (26; 75) 2365347 (0.21) 

80% 0.5 176143 16 % 43949 (39119; 49129) 6107 (4259; 8457) 1522 (1046; 2138) 1228 (643; 1828) 2774755 (0.16) 

 1 99304 9 % 24777 (22054; 27697) 3443 (2401; 4768) 858 (590; 1205) 692 (363; 1030) 2830258 (0.17) 

 1.5 70242 6 % 17526 (15600; 19591) 2435 (1699; 3372) 607 (417; 852) 490 (256; 729) 2749498 (0.18) 

 2 49898 4 % 12450 (11082; 13917) 1730 (1207; 2396) 431 (296; 606) 348 (182; 518) 2682830 (0.18) 

 4 40919 4 % 10210 (9087; 11413) 1419 (989; 1965) 354 (243; 497) 285 (149; 425) 2521468 (0.19) 

90% 0.5 221326 20 % 55222 (49153; 61731) 7673 (5352; 10626) 1913 (1314; 2686) 1543 (808; 2297) 2908465 (0.15) 

 1 134589 12 % 33581 (29890; 37539) 4666 (3255; 6462) 1163 (799; 1633) 938 (491; 1397) 3009486 (0.15) 

 1.5 101715 9 % 25378 (22589; 28370) 3526 (2460; 4883) 879 (604; 1234) 709 (371; 1055) 2936098 (0.16) 

 2 78731 7 % 19644 (17485; 21959) 2730 (1904; 3780) 681 (467; 955) 549 (287; 817) 2872526 (0.17) 

 4 68589 6 % 17113 (15233; 19130) 2378 (1659; 3293) 593 (407; 832) 478 (250; 712) 2700128 (0.18) 

*65% 4 1125097  280718 (249867; 313805) 39006 (27206; 54017) 9725 (6680; 13653) 7844 (4108; 11675) 2224423 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S20: Very severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 91511 6 % 22832 (20323; 25524) 3173 (2213; 4393) 791 (543; 1111) 638 (334; 950) 3473673 (0.18) 

 1 39318 3 % 9810 (8732; 10966) 1363 (951; 1888) 340 (233; 477) 274 (144; 408) 3396333 (0.19) 

 1.5 19698 1 % 4915 (4375; 5494) 683 (476; 946) 170 (117; 239) 137 (72; 204) 3253826 (0.2) 

 2 6028 0 % 1504 (1339; 1681) 209 (146; 289) 52 (36; 73) 42 (22; 63) 3145756 (0.2) 

80% 0.5 149846 10 % 37387 (33279; 41794) 5195 (3623; 7194) 1295 (890; 1818) 1045 (547; 1555) 3944798 (0.15) 

 1 84044 6 % 20969 (18665; 23441) 2914 (2032; 4035) 726 (499; 1020) 586 (307; 872) 3899221 (0.16) 

 1.5 59422 4 % 14826 (13197; 16574) 2060 (1437; 2853) 514 (353; 721) 414 (217; 617) 3745047 (0.17) 

 2 42244 3 % 10540 (9382; 11782) 1465 (1022; 2028) 365 (251; 513) 295 (154; 438) 3626007 (0.18) 

 4 34695 2 % 8657 (7705; 9677) 1203 (839; 1666) 300 (206; 421) 242 (127; 360) 3394917 (0.19) 

90% 0.5 189865 13 % 47372 (42166; 52956) 6582 (4591; 9116) 1641 (1127; 2304) 1324 (693; 1970) 4219164 (0.14) 

 1 114653 8 % 28607 (25463; 31978) 3975 (2772; 5505) 991 (681; 1391) 799 (419; 1190) 4206193 (0.15) 

 1.5 86523 6 % 21588 (19215; 24132) 3000 (2092; 4154) 748 (514; 1050) 603 (316; 898) 4049280 (0.15) 

 2 66968 4 % 16709 (14873; 18678) 2322 (1619; 3215) 579 (398; 813) 467 (245; 695) 3925997 (0.16) 

 4 58372 4 % 14564 (12964; 16281) 2024 (1412; 2802) 505 (347; 708) 407 (213; 606) 3674324 (0.17) 

*65% 4 1492094  372285 (331371; 416165) 51730 (36081; 71636) 12897 (8859; 18107) 10402 (5448; 15483) 2949219 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S21: Very severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 76740 4 % 19147 (17043; 21404) 2661 (1856; 3684) 663 (456; 931) 535 (280; 796) 4175358 (0.17) 

 1 32850 2 % 8196 (7295; 9162) 1139 (794; 1577) 284 (195; 399) 229 (120; 341) 4035370 (0.18) 

 1.5 16437 1 % 4101 (3650; 4585) 570 (397; 789) 142 (98; 199) 115 (60; 171) 3848964 (0.19) 

 2 5025 0 % 1254 (1116; 1402) 174 (122; 241) 43 (30; 61) 35 (18; 52) 3709731 (0.2) 

80% 0.5 126899 7 % 31662 (28182; 35394) 4400 (3069; 6092) 1097 (753; 1540) 885 (463; 1317) 4808796 (0.15) 

 1 70896 4 % 17689 (15745; 19774) 2458 (1714; 3404) 613 (421; 860) 494 (259; 736) 4681741 (0.16) 

 1.5 50097 3 % 12499 (11126; 13973) 1737 (1211; 2405) 433 (297; 608) 349 (183; 520) 4471229 (0.16) 

 2 35652 2 % 8895 (7918; 9944) 1236 (862; 1712) 308 (212; 433) 249 (130; 370) 4312197 (0.17) 

 4 29300 2 % 7311 (6507; 8172) 1016 (709; 1407) 253 (174; 356) 204 (107; 304) 4029264 (0.18) 

90% 0.5 161725 9 % 40351 (35917; 45107) 5607 (3911; 7765) 1398 (960; 1963) 1127 (591; 1678) 5194354 (0.14) 

 1 97147 6 % 24239 (21575; 27096) 3368 (2349; 4664) 840 (577; 1179) 677 (355; 1008) 5087163 (0.14) 

 1.5 73232 4 % 18272 (16264; 20425) 2539 (1771; 3516) 633 (435; 889) 511 (267; 760) 4865315 (0.15) 

 2 56670 3 % 14139 (12586; 15806) 1965 (1370; 2721) 490 (336; 688) 395 (207; 588) 4695998 (0.16) 

 4 49402 3 % 12326 (10971; 13779) 1713 (1195; 2372) 427 (293; 600) 344 (180; 513) 4385023 (0.17) 

*65% 4 1758906  438856 (390626; 490583) 60980 (42533; 84446) 15203 (10443; 21345) 12262 (6423; 18252) 3472141 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S22: Very severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

 Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 36980 3226 1863 46903 1280 -9840 3055 2028 3155 2757 (2186; 3598) 4 

 1 78230 2409 805 20258 553 59024 1318 875 716 546 (296; 909) 12 

 1.5 62021 1756 404 10170 277 52925 662 439 122 37 (-89; 218) 13 

 2 47903 1234 124 3115 85 45813 202 134 -265 -290 (-330; -234) 14 

80 % 0.5 18054 5277 3007 75685 2065 -57425 4979 3268 5565 4889 (3986; 6256) 2 

 1 87457 4456 1695 42669 1164 46386 2803 1837 2329 1953 (1435; 2724) 6 

 1.5 79029 3799 1199 30181 823 50625 1980 1297 1464 1200 (830; 1743) 9 

 2 69716 3274 852 21440 585 50113 1405 920 894 707 (439; 1096) 11 

 4 20557 2033 698 17581 480 3831 1139 753 1100 956 (733; 1280) 10 

90 % **0.5 -3252 6722 3778 95099 2594 -98001 6257 4107 7256 6411 (5269; 8130) 1 

 1 86982 5901 2297 57830 1577 31178 3798 2490 3480 2972 (2266; 4015) 3 

 1.5 84845 5244 1736 43705 1192 43456 2868 1878 2424 2040 (1500; 2831) 5 

 2 79403 4718 1344 33829 923 48026 2217 1451 1728 1432 (1011; 2045) 8 

 4 29951 3477 1171 29470 804 1984 1910 1263 1890 1648 (1275; 2188) 7 

*65 % 4 849562 0 19205 480727 13196 1362690 32010 21549 52521 48597 (42719; 57176)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S23: Very severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 134422 3226 1562 39318 1075 95693 2531 1665 1555 1220 (741; 1924) 3 

 1 140551 2409 671 16893 462 124935 1087 715 -187 -328 (-537; -27) 12 

 1.5 100519 1756 336 8463 231 93244 544 358 -407 -476 (-582; -325) 13 

 2 69366 1234 103 2590 71 67837 167 110 -525 -545 (-580; -498) 14 

80 % 0.5 166326 5277 2558 64385 1759 102901 4185 2721 3136 2561 (1793; 3718) 2 

 1 195483 4456 1435 36112 987 161406 2344 1522 698 380 (-59; 1029) 7 

 1.5 159562 3799 1014 25532 698 136117 1655 1074 267 43 (-273; 504) 10 

 2 130611 3274 721 18151 496 114517 1175 762 8 -150 (-379; 181) 11 

 4 56813 2033 592 14907 407 42939 954 625 516 400 (201; 676) 8 

90 % **0.5 178298 6722 3241 81581 2229 97969 5302 3447 4303 3582 (2595; 5050) 1 

 1 225478 5901 1957 49264 1346 178812 3196 2076 1373 941 (329; 1830) 4 

 1.5 193523 5244 1477 37177 1016 159097 2410 1564 787 464 (-1; 1139) 6 

 2 166712 4718 1143 28775 786 140726 1863 1208 428 184 (-189; 704) 9 

 4 90510 3477 996 25080 685 67226 1606 1052 920 724 (389; 1188) 5 

*65 % 4 1126220 0 25469 637537 17532 1806758 42237 28324 69519 64295 (56519; 75690)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S24: Very severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 210016 3226 1310 32972 903 178057 2102 1373 286 8 (-395; 595) 3 

 1 187865 2409 561 14114 386 175213 899 587 -888 -1004 (-1180; -751) 14 

 1.5 129505 1756 281 7062 193 123725 450 294 -812 -869 (-959; -742) 13 

 2 85342 1234 86 2159 59 84272 138 90 -722 -737 (-768; -697) 12 

80 % 0.5 283669 5277 2166 54526 1493 230762 3510 2265 1157 669 (17; 1649) 2 

 1 279177 4456 1210 30462 834 251126 1958 1262 -603 -872 (-1247; -322) 8 

 1.5 221670 3799 855 21526 589 202500 1382 890 -683 -870 (-1140; -479) 10 

 2 177370 3274 609 15319 419 164297 982 632 -693 -821 (-1024; -539) 11 

 4 85093 2033 500 12589 345 73692 798 519 46 -47 (-226; 190) 5 

90 % **0.5 323700 6722 2761 69490 1902 256269 4472 2885 1859 1246 (396; 2499) 1 

 1 333833 5901 1658 41742 1143 295191 2682 1728 -328 -694 (-1213; 65) 6 

 1.5 278105 5244 1250 31466 862 249771 2020 1300 -527 -793 (-1203; -223) 7 

 2 234414 4718 967 24350 667 213148 1562 1005 -612 -812 (-1142; -363) 9 

 4 138015 3477 843 21226 581 118842 1346 875 134 -25 (-325; 374) 4 

*65 % 4 1325880 0 30024 751539 20701 2128143 49577 33136 81783 75612 (66466; 89011)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Section II: Scenarios with high symptomatic proportion (65% children, and 55% adults assumed to be 

symptomatic), with extra mixing 
 

A. Seasonal influenza 

i. Epidemiology (R_eff = 1.2, 1.3, 1.4) 

Table S25: Seasonal influenza with R_eff=1.2: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 71294 16 % 10657 (9068; 12415) 513 (216; 1011) 51 (21; 102) 108 (57; 161) 638913 (0.35) 

 1 31213 7 % 4666 (3970; 5435) 225 (95; 443) 22 (9; 45) 47 (25; 71) 649335 (0.37) 

 1.5 15754 3 % 2355 (2004; 2743) 113 (48; 223) 11 (5; 23) 24 (13; 36) 621482 (0.4) 

 2 4829 1 % 722 (614; 841) 35 (15; 68) 3 (1; 7) 7 (4; 11) 598475 (0.42) 

80% 0.5 105817 23 % 15817 (13459; 18427) 762 (321; 1501) 76 (31; 152) 160 (84; 239) 667907 (0.31) 

 1 58665 13 % 8769 (7462; 10216) 423 (178; 832) 42 (17; 84) 89 (47; 133) 695081 (0.33) 

 1.5 40361 9 % 6033 (5134; 7028) 291 (122; 572) 29 (12; 58) 61 (32; 91) 668195 (0.35) 

 2 27432 6 % 4100 (3489; 4777) 198 (83; 389) 20 (8; 39) 42 (22; 62) 644651 (0.38) 

 4 21694 5 % 3243 (2759; 3778) 156 (66; 308) 15 (6; 31) 33 (17; 49) 585898 (0.42) 

90% 0.5 128267 28 % 19173 (16315; 22336) 924 (389; 1819) 92 (38; 184) 195 (102; 290) 677796 (0.29) 

 1 76687 17 % 11463 (9754; 13354) 552 (233; 1088) 55 (23; 110) 116 (61; 173) 718493 (0.31) 

 1.5 56592 12 % 8459 (7198; 9855) 408 (172; 803) 40 (17; 81) 86 (45; 128) 693566 (0.33) 

 2 42355 9 % 6331 (5387; 7376) 305 (128; 601) 30 (12; 61) 64 (34; 96) 670606 (0.35) 

 4 36020 8 % 5384 (4581; 6273) 259 (109; 511) 26 (11; 52) 55 (29; 81) 608001 (0.39) 

*65% 4 456443  68227 (58056; 79485) 3288 (1384; 6474) 326 (134; 654) 692 (363; 1032) 546922 (0.46) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S26: Seasonal influenza with R_eff=1.3: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 67060 10 % 10024 (8530; 11678) 483 (203; 951) 48 (20; 96) 102 (53; 152) 1005905 (0.34) 

 1 29264 4 % 4374 (3722; 5096) 211 (89; 415) 21 (9; 42) 44 (23; 66) 982392 (0.36) 

 1.5 14755 2 % 2206 (1877; 2569) 106 (45; 209) 11 (4; 21) 22 (12; 33) 926555 (0.39) 

 2 4538 1 % 678 (577; 790) 33 (14; 64) 3 (1; 7) 7 (4; 10) 883268 (0.41) 

80% 0.5 101309 15 % 15143 (12886; 17642) 730 (307; 1437) 72 (30; 145) 154 (81; 229) 1092363 (0.3) 

 1 56147 8 % 8393 (7142; 9777) 404 (170; 796) 40 (17; 81) 85 (45; 127) 1079587 (0.32) 

 1.5 38731 6 % 5789 (4926; 6745) 279 (117; 549) 28 (11; 56) 59 (31; 88) 1018827 (0.34) 

 2 26478 4 % 3958 (3368; 4611) 191 (80; 376) 19 (8; 38) 40 (21; 60) 970668 (0.37) 

 4 21048 3 % 3146 (2677; 3665) 152 (64; 299) 15 (6; 30) 32 (17; 48) 876239 (0.41) 

90% 0.5 123878 18 % 18517 (15756; 21572) 892 (376; 1757) 88 (36; 178) 188 (99; 280) 1139258 (0.28) 

 1 73971 11 % 11057 (9409; 12881) 533 (224; 1049) 53 (22; 106) 112 (59; 167) 1136626 (0.3) 

 1.5 54701 8 % 8177 (6958; 9526) 394 (166; 776) 39 (16; 78) 83 (44; 124) 1074089 (0.32) 

 2 41086 6 % 6141 (5226; 7155) 296 (125; 583) 29 (12; 59) 62 (33; 93) 1023763 (0.34) 

 4 35051 5 % 5239 (4458; 6104) 252 (106; 497) 25 (10; 50) 53 (28; 79) 921201 (0.38) 

*65% 4 673222  100631 (85629; 117235) 4849 (2041; 9549) 481 (198; 965) 1021 (535; 1522) 802573 (0.45) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S27: Seasonal influenza with R_eff=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 62521 7 % 9345 (7952; 10887) 450 (190; 887) 45 (18; 90) 95 (50; 141) 1315011 (0.33) 

 1 27189 3 % 4064 (3458; 4735) 196 (82; 386) 19 (8; 39) 41 (22; 61) 1261461 (0.35) 

 1.5 13695 2 % 2047 (1742; 2385) 99 (42; 194) 10 (4; 20) 21 (11; 31) 1181272 (0.38) 

 2 4198 0 % 628 (534; 731) 30 (13; 60) 3 (1; 6) 6 (3; 9) 1120465 (0.4) 

80% 0.5 95720 11 % 14308 (12175; 16669) 689 (290; 1358) 68 (28; 137) 145 (76; 216) 1452959 (0.29) 

 1 52978 6 % 7919 (6738; 9226) 382 (161; 751) 38 (16; 76) 80 (42; 120) 1404068 (0.31) 

 1.5 36611 4 % 5472 (4657; 6375) 264 (111; 519) 26 (11; 52) 56 (29; 83) 1313546 (0.34) 

 2 25118 3 % 3755 (3195; 4374) 181 (76; 356) 18 (7; 36) 38 (20; 57) 1243902 (0.36) 

 4 20032 2 % 2994 (2548; 3488) 144 (61; 284) 14 (6; 29) 30 (16; 45) 1118640 (0.4) 

90% 0.5 117838 14 % 17614 (14988; 20520) 849 (357; 1671) 84 (35; 169) 179 (94; 266) 1533426 (0.27) 

 1 70231 8 % 10498 (8933; 12230) 506 (213; 996) 50 (21; 101) 107 (56; 159) 1491065 (0.29) 

 1.5 51971 6 % 7768 (6610; 9050) 374 (158; 737) 37 (15; 75) 79 (41; 117) 1395318 (0.31) 

 2 39141 5 % 5851 (4978; 6816) 282 (119; 555) 28 (12; 56) 59 (31; 88) 1320905 (0.33) 

 4 33444 4 % 4999 (4254; 5824) 241 (101; 474) 24 (10; 48) 51 (27; 76) 1183713 (0.37) 

*65% 4 855061  127811 (108758; 148901) 6159 (2593; 12128) 610 (251; 1226) 1297 (680; 1933) 1014696 (0.45) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_eff = 1.2, 1.3, 1.4) 

Table S28: Seasonal influenza with R_eff=1.2: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 14412 3227 730 5697 757 10455 1110 277 1004 688 (411; 1195) 4 

 1 29471 2411 319 2494 332 28736 486 121 193 54 (-66; 276) 12 

 1.5 23405 1757 161 1259 167 23574 245 61 5 -65 (-126; 47) 13 

 2 17892 1234 49 386 51 18640 75 19 -115 -136 (-155; -102) 14 

80 % 0.5 1135 5276 1083 8518 1124 -4314 1677 410 1721 1224 (824; 1991) 2 

 1 24260 4456 600 4722 623 22770 930 228 698 422 (200; 849) 6 

 1.5 20476 3799 413 3249 429 20184 640 156 434 244 (91; 536) 9 

 2 16265 3274 281 2208 291 16759 435 106 264 135 (31; 334) 11 

 4 -2109 2034 222 1734 230 -2261 338 84 361 265 (180; 419) 10 

90 % **0.5 -9299 6721 1313 10325 1363 -15578 2033 498 2192 1587 (1103; 2521) 1 

 1 19493 5901 785 6173 815 17621 1215 297 1036 675 (386; 1231) 3 

 1.5 17429 5244 579 4555 601 16938 897 219 724 460 (244; 868) 5 

 2 14259 4719 434 3409 450 14685 671 164 521 323 (163; 631) 8 

 4 -4251 3479 369 2878 383 -4401 561 140 606 447 (305; 702) 7 

*65 % 4 212975 0 4672 36306 4854 258807 7121 1774 10898 8876 (7121; 12147)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S29: Seasonal influenza with R_eff=1.3: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 56415 3227 686 5359 713 52884 1044 259 504 205 (-53; 684) 4 

 1 58600 2411 300 2338 311 58062 455 113 -137 -267 (-379; -59) 12 

 1.5 41983 1757 151 1179 157 42253 230 57 -201 -266 (-324; -162) 13 

 2 28811 1234 46 363 48 29588 71 18 -231 -251 (-269; -218) 14 

80 % 0.5 54754 5276 1037 8155 1077 49762 1605 392 1097 620 (237; 1358) 2 

 1 64107 4456 575 4519 597 62872 889 217 248 -15 (-229; 392) 8 

 1.5 48655 3799 396 3118 411 48529 613 150 119 -63 (-210; 218) 10 

 2 35949 3274 271 2131 281 36540 419 102 47 -77 (-178; 116) 11 

 4 5343 2034 215 1682 224 5256 327 81 274 182 (97; 332) 7 

90 % **0.5 51612 6721 1268 9971 1316 45778 1962 479 1496 913 (444; 1815) 1 

 1 66240 5901 757 5954 786 64643 1172 286 512 166 (-115; 700) 3 

 1.5 51821 5244 560 4403 581 51521 866 211 341 86 (-123; 482) 6 

 2 39649 4719 421 3307 436 40204 651 159 241 50 (-108; 348) 9 

 4 8061 3479 359 2801 372 8009 545 135 464 311 (169; 560) 5 

*65 % 4 312373 0 6891 53549 7165 379978 10498 2611 16075 13092 (10504; 17919)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S30: Seasonal influenza with R_eff=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 93396 3227 640 4996 665 90322 973 241 51 -228 (-468; 219) 5 

 1 83976 2411 278 2173 289 83647 423 105 -430 -551 (-656; -357) 14 

 1.5 58084 1757 140 1094 146 58461 213 53 -383 -443 (-497; -346) 13 

 2 38241 1234 43 335 45 39052 65 16 -333 -350 (-368; -320) 12 

80 % 0.5 102721 5276 980 7705 1017 98295 1516 369 513 63 (-299; 761) 2 

 1 99337 4456 542 4264 563 98423 839 204 -165 -414 (-614; -29) 10 

 1.5 73515 3799 375 2947 389 73603 580 141 -171 -343 (-481; -77) 11 

 2 53318 3274 257 2022 267 54047 398 97 -154 -270 (-366; -88) 9 

 4 12106 2034 205 1601 213 12121 312 77 188 101 (20; 243) 4 

90 % **0.5 106581 6721 1206 9485 1253 101358 1866 455 832 279 (-167; 1133) 1 

 1 107878 5901 719 5653 746 106661 1112 271 24 -305 (-571; 205) 6 

 1.5 82429 5244 532 4183 552 82406 823 200 -18 -259 (-458; 119) 7 

 2 62235 4719 401 3151 416 62987 620 151 -23 -205 (-355; 80) 8 

 4 19274 3479 342 2673 355 19383 520 129 322 177 (42; 415) 3 

*65 % 4 394786 0 8752 68013 9108 480658 13328 3309 20415 16628 (13343; 22761)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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B. Moderate pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S31: Moderate pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 90898 8 % 13587 (11562; 15829) 655 (276; 1289) 65 (27; 130) 138 (72; 205) 2566950 (0.19) 

 1 39369 3 % 5885 (5007; 6856) 284 (119; 558) 28 (12; 56) 60 (31; 89) 2541953 (0.19) 

 1.5 19791 2 % 2958 (2517; 3446) 143 (60; 281) 14 (6; 28) 30 (16; 45) 2447516 (0.2) 

 2 6073 1 % 908 (772; 1058) 44 (18; 86) 4 (2; 9) 9 (5; 14) 2374564 (0.21) 

80% 0.5 146006 13 % 21824 (18571; 25426) 1052 (443; 2071) 104 (43; 209) 221 (116; 330) 2874579 (0.16) 

 1 82429 7 % 12321 (10484; 14354) 594 (250; 1169) 59 (24; 118) 125 (66; 186) 2886734 (0.17) 

 1.5 58242 5 % 8706 (7408; 10142) 419 (177; 826) 42 (17; 84) 88 (46; 132) 2789728 (0.17) 

 2 41358 4 % 6182 (5260; 7202) 298 (125; 587) 30 (12; 59) 63 (33; 93) 2712492 (0.18) 

 4 33904 3 % 5068 (4312; 5904) 244 (103; 481) 24 (10; 49) 51 (27; 77) 2545418 (0.19) 

90% 0.5 183121 16 % 27372 (23292; 31889) 1319 (555; 2597) 131 (54; 263) 278 (146; 414) 3045716 (0.15) 

 1 111482 10 % 16664 (14180; 19414) 803 (338; 1581) 80 (33; 160) 169 (89; 252) 3091439 (0.15) 

 1.5 84255 7 % 12594 (10717; 14672) 607 (255; 1195) 60 (25; 121) 128 (67; 190) 2996658 (0.16) 

 2 65184 6 % 9743 (8291; 11351) 469 (198; 925) 47 (19; 93) 99 (52; 147) 2919377 (0.17) 

 4 56762 5 % 8485 (7220; 9885) 409 (172; 805) 41 (17; 81) 86 (45; 128) 2739108 (0.18) 

*65% 4 1128247  168646 (143505; 196473) 8126 (3421; 16002) 806 (332; 1618) 1711 (897; 2551) 2230644 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S32: Moderate pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 75874 5 % 11341 (9651; 13213) 546 (230; 1076) 54 (22; 109) 115 (60; 172) 3519915 (0.18) 

 1 32696 2 % 4887 (4159; 5694) 235 (99; 464) 23 (10; 47) 50 (26; 74) 3418511 (0.19) 

 1.5 16399 1 % 2451 (2086; 2856) 118 (50; 233) 12 (5; 24) 25 (13; 37) 3267365 (0.2) 

 2 5029 0 % 752 (640; 876) 36 (15; 71) 4 (1; 7) 8 (4; 11) 3153834 (0.2) 

80% 0.5 123630 8 % 18480 (15725; 21529) 890 (375; 1753) 88 (36; 177) 187 (98; 279) 4032109 (0.15) 

 1 69502 5 % 10389 (8840; 12103) 501 (211; 986) 50 (20; 100) 105 (55; 157) 3948116 (0.16) 

 1.5 49111 3 % 7341 (6247; 8552) 354 (149; 697) 35 (14; 70) 74 (39; 111) 3779794 (0.17) 

 2 34922 2 % 5220 (4442; 6081) 252 (106; 495) 25 (10; 50) 53 (28; 79) 3651586 (0.17) 

 4 28685 2 % 4288 (3649; 4995) 207 (87; 407) 20 (8; 41) 44 (23; 65) 3415584 (0.19) 

90% 0.5 156304 10 % 23364 (19881; 27219) 1126 (474; 2217) 112 (46; 224) 237 (124; 353) 4340679 (0.14) 

 1 94619 6 % 14143 (12035; 16477) 681 (287; 1342) 68 (28; 136) 143 (75; 214) 4277640 (0.15) 

 1.5 71445 5 % 10679 (9087; 12441) 515 (217; 1013) 51 (21; 102) 108 (57; 162) 4101838 (0.15) 

 2 55299 4 % 8266 (7034; 9630) 398 (168; 784) 39 (16; 79) 84 (44; 125) 3966540 (0.16) 

 4 48193 3 % 7204 (6130; 8392) 347 (146; 684) 34 (14; 69) 73 (38; 109) 3708027 (0.17) 

*65% 4 1495049  223474 (190160; 260349) 10768 (4533; 21205) 1067 (440; 2144) 2267 (1189; 3380) 2954750 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S33: Moderate pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 63318 4 % 9465 (8054; 11026) 456 (192; 898) 45 (19; 91) 96 (50; 143) 4214823 (0.17) 

 1 27196 2 % 4065 (3459; 4736) 196 (82; 386) 19 (8; 39) 41 (22; 61) 4054260 (0.18) 

 1.5 13634 1 % 2038 (1734; 2374) 98 (41; 193) 10 (4; 20) 21 (11; 31) 3860499 (0.19) 

 2 4174 0 % 624 (531; 727) 30 (13; 59) 3 (1; 6) 6 (3; 9) 3716690 (0.2) 

80% 0.5 104183 6 % 15573 (13251; 18142) 750 (316; 1478) 74 (31; 149) 158 (83; 236) 4884145 (0.15) 

 1 58376 3 % 8726 (7425; 10166) 420 (177; 828) 42 (17; 84) 89 (46; 132) 4723586 (0.15) 

 1.5 41230 2 % 6163 (5244; 7180) 297 (125; 585) 29 (12; 59) 63 (33; 93) 4500929 (0.16) 

 2 29351 2 % 4387 (3733; 5111) 211 (89; 416) 21 (9; 42) 45 (23; 66) 4334097 (0.17) 

 4 24132 1 % 3607 (3069; 4202) 174 (73; 342) 17 (7; 35) 37 (19; 55) 4046934 (0.18) 

90% 0.5 132427 8 % 19795 (16844; 23061) 954 (402; 1878) 95 (39; 190) 201 (105; 299) 5300189 (0.14) 

 1 79800 5 % 11928 (10150; 13896) 575 (242; 1132) 57 (23; 114) 121 (63; 180) 5148743 (0.14) 

 1.5 60206 3 % 8999 (7658; 10484) 434 (183; 854) 43 (18; 86) 91 (48; 136) 4910441 (0.15) 

 2 46596 3 % 6965 (5927; 8114) 336 (141; 661) 33 (14; 67) 71 (37; 105) 4730772 (0.16) 

 4 40627 2 % 6073 (5167; 7075) 293 (123; 576) 29 (12; 58) 62 (32; 92) 4413875 (0.17) 

*65% 4 1761641  263324 (224068; 306773) 12688 (5342; 24986) 1258 (518; 2526) 2672 (1401; 3982) 3476939 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S34: Moderate pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 66065 3227 930 7264 968 60130 1435 368 822 418 (67; 1069) 3 

 1 90391 2411 403 3146 419 88834 621 159 -284 -460 (-611; -179) 12 

 1.5 67974 1757 203 1581 211 67736 312 80 -378 -466 (-543; -325) 13 

 2 49758 1234 62 485 65 50380 96 24 -418 -443 (-468; -400) 14 

80 % 0.5 68887 5276 1494 11753 1555 59362 2345 589 1740 1056 (500; 2115) 2 

 1 115175 4456 844 6635 878 111275 1323 332 188 -194 (-512; 403) 8 

 1.5 98112 3799 596 4688 620 96007 935 234 -44 -312 (-538; 112) 10 

 2 82998 3274 423 3329 440 82079 663 166 -174 -357 (-525; -59) 11 

 4 30933 2034 347 2709 361 29550 534 136 233 91 (-51; 334) 6 

90 % **0.5 63569 6721 1874 14740 1950 51726 2941 739 2414 1563 (858; 2893) 1 

 1 126251 5901 1141 8974 1187 120850 1789 449 557 43 (-389; 852) 4 

 1.5 113537 5244 862 6782 897 110240 1352 339 228 -152 (-490; 455) 7 

 2 101125 4719 667 5247 694 99237 1046 262 34 -254 (-520; 220) 9 

 4 48020 3479 581 4536 604 45778 894 228 428 190 (-49; 596) 5 

*65 % 4 851961 0 11548 89742 12038 965289 17961 4701 34441 29478 (25108; 37499)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S35: Moderate pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 159501 3227 777 6063 809 155080 1193 301 -388 -727 (-1019; -187) 5 

 1 150950 2411 335 2613 348 150065 514 130 -1016 -1160 (-1287; -927) 11 

 1.5 105594 1757 168 1310 175 105698 258 65 -820 -891 (-956; -774) 7 

 2 70950 1234 51 402 54 71677 79 20 -652 -671 (-695; -634) 6 

80 % 0.5 211016 5276 1265 9951 1317 203758 1977 490 -100 -677 (-1151; 222) 2 

 1 219546 4456 711 5594 741 216955 1111 275 -1101 -1421 (-1690; -916) 14 

 1.5 176060 3799 503 3953 523 174880 785 194 -999 -1216 (-1416; -861) 9 

 2 142041 3274 357 2811 372 141775 558 137 -888 -1037 (-1186; -783) 8 

 **4 65738 2034 294 2292 306 64881 450 113 -212 -323 (-454; -114) 3 

90 % 0.5 237762 6721 1600 12582 1666 228637 2500 619 168 -556 (-1159; 583) 1 

 1 259836 5901 968 7616 1008 256144 1512 373 -1100 -1520 (-1905; -838) 13 

 1.5 218491 5244 731 5751 761 216493 1142 282 -1066 -1375 (-1674; -858) 12 

 2 185534 4719 566 4451 589 184647 883 218 -1000 -1230 (-1474; -827) 10 

 4 106155 3479 493 3851 513 104776 756 189 -312 -500 (-719; -150) 4 

*65 % 4 1128365 0 15302 118918 15980 1278566 23754 6175 45669 39101 (33299; 49714)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S36: Moderate pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 231499 3227 648 5060 675 228343 992 248 -1336 -1617 (-1862; -1166) 5 

 1 196719 2411 278 2173 290 196388 426 106 -1577 -1693 (-1802; -1497) 8 

 1.5 133799 1757 140 1089 145 134182 214 53 -1155 -1211 (-1268; -1112) 4 

 2 86693 1234 43 334 45 87506 65 16 -827 -841 (-865; -808) 2 

80 % 0.5 322418 5276 1066 8386 1111 317131 1661 406 -1573 -2057 (-2457; -1299) 7 

 1 299841 4456 597 4699 622 298377 930 227 -2113 -2374 (-2609; -1953) 13 

 1.5 235808 3799 422 3319 440 235427 657 160 -1744 -1921 (-2095; -1622) 10 

 2 187177 3274 300 2363 313 187475 467 114 -1445 -1562 (-1699; -1345) 6 

 **4 92734 2034 247 1928 257 92335 377 93 -564 -648 (-778; -467) 1 

90 % 0.5 375729 6721 1355 10660 1412 369023 2111 516 -1652 -2253 (-2778; -1296) 9 

 1 363572 5901 817 6423 851 361381 1271 310 -2414 -2758 (-3093; -2178) 14 

 1.5 299624 5244 616 4846 642 298764 959 234 -2088 -2336 (-2606; -1896) 12 

 2 250616 4719 477 3751 497 250611 742 181 -1814 -1992 (-2223; -1648) 11 

 4 151458 3479 416 3247 433 150842 635 157 -903 -1045 (-1261; -740) 3 

*65 % 4 1327750 0 18031 140123 18861 1504766 27943 7221 53809 46074 (39234; 58557)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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C. Severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S37: Severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 90898 8 % 18132 (15839; 20620) 1789 (1093; 2741) 303 (182; 471) 203 (107; 303) 2566946 (0.15) 

 1 39369 3 % 7853 (6860; 8931) 775 (473; 1187) 131 (79; 204) 88 (46; 131) 2541949 (0.15) 

 1.5 19791 2 % 3948 (3449; 4489) 389 (238; 597) 66 (40; 103) 44 (23; 66) 2447512 (0.16) 

 2 6073 1 % 1211 (1058; 1378) 120 (73; 183) 20 (12; 31) 14 (7; 20) 2374560 (0.17) 

80% 0.5 146006 13 % 29124 (25442; 33120) 2873 (1755; 4404) 487 (293; 756) 327 (171; 487) 2874575 (0.18) 

 1 82429 7 % 16442 (14363; 18698) 1622 (991; 2486) 275 (165; 427) 184 (97; 275) 2886730 (0.16) 

 1.5 58242 5 % 11618 (10149; 13212) 1146 (700; 1757) 194 (117; 302) 130 (68; 194) 2789724 (0.17) 

 2 41358 4 % 8250 (7207; 9382) 814 (497; 1247) 138 (83; 214) 93 (49; 138) 2712488 (0.17) 

 4 33904 3 % 6763 (5908; 7691) 667 (408; 1023) 113 (68; 176) 76 (40; 113) 2545414 (0.18) 

90% 0.5 183121 16 % 36527 (31909; 41540) 3604 (2201; 5523) 611 (367; 949) 410 (215; 611) 3045713 (0.19) 

 1 111482 10 % 22237 (19426; 25289) 2194 (1340; 3362) 372 (224; 577) 249 (131; 372) 3091435 (0.19) 

 1.5 84255 7 % 16806 (14682; 19113) 1658 (1013; 2541) 281 (169; 436) 188 (99; 281) 2996654 (0.19) 

 2 65184 6 % 13002 (11358; 14787) 1283 (784; 1966) 217 (131; 338) 146 (76; 217) 2919373 (0.2) 

 4 56762 5 % 11322 (9891; 12876) 1117 (682; 1712) 189 (114; 294) 127 (67; 189) 2739105 (0.21) 

*65% 4 1128247  225053 (196600; 255935) 22204 (13563; 34028) 3764 (2264; 5844) 2524 (1324; 3762) 2230640 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S38: : Severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 75874 5 % 15135 (13221; 17212) 1493 (912; 2288) 253 (152; 393) 170 (89; 253) 3519910 (0.18) 

 1 32696 2 % 6522 (5697; 7417) 643 (393; 986) 109 (66; 169) 73 (38; 109) 3418506 (0.19) 

 1.5 16399 1 % 3271 (2858; 3720) 323 (197; 495) 55 (33; 85) 37 (19; 55) 3267360 (0.2) 

 2 5029 0 % 1003 (876; 1141) 99 (60; 152) 17 (10; 26) 11 (6; 17) 3153828 (0.2) 

80% 0.5 123630 8 % 24661 (21543; 28045) 2433 (1486; 3729) 412 (248; 640) 277 (145; 412) 4032104 (0.15) 

 1 69502 5 % 13864 (12111; 15766) 1368 (836; 2096) 232 (139; 360) 155 (82; 232) 3948111 (0.16) 

 1.5 49111 3 % 9796 (8558; 11141) 967 (590; 1481) 164 (99; 254) 110 (58; 164) 3779789 (0.17) 

 2 34922 2 % 6966 (6085; 7922) 687 (420; 1053) 117 (70; 181) 78 (41; 116) 3651581 (0.17) 

 4 28685 2 % 5722 (4998; 6507) 565 (345; 865) 96 (58; 149) 64 (34; 96) 3415578 (0.19) 

90% 0.5 156304 10 % 31178 (27236; 35457) 3076 (1879; 4714) 521 (314; 810) 350 (183; 521) 4340674 (0.14) 

 1 94619 6 % 18874 (16488; 21464) 1862 (1137; 2854) 316 (190; 490) 212 (111; 315) 4277635 (0.15) 

 1.5 71445 5 % 14251 (12449; 16207) 1406 (859; 2155) 238 (143; 370) 160 (84; 238) 4101833 (0.15) 

 2 55299 4 % 11031 (9636; 12544) 1088 (665; 1668) 184 (111; 286) 124 (65; 184) 3966535 (0.16) 

 4 48193 3 % 9613 (8398; 10932) 948 (579; 1453) 161 (97; 250) 108 (57; 161) 3708022 (0.17) 

*65% 4 1495049  298219 (260516; 339142) 29422 (17973; 45090) 4988 (3000; 7744) 3344 (1754; 4985) 2954745 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S39: Severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 63318 4 % 12630 (11033; 14363) 1246 (761; 1910) 211 (127; 328) 142 (74; 211) 4214817 (0.17) 

 1 27196 2 % 5425 (4739; 6169) 535 (327; 820) 91 (55; 141) 61 (32; 91) 4054254 (0.18) 

 1.5 13634 1 % 2720 (2376; 3093) 268 (164; 411) 45 (27; 71) 30 (16; 45) 3860493 (0.19) 

 2 4174 0 % 833 (727; 947) 82 (50; 126) 14 (8; 22) 9 (5; 14) 3716684 (0.2) 

80% 0.5 104183 6 % 20781 (18154; 23633) 2050 (1252; 3142) 348 (209; 540) 233 (122; 347) 4884140 (0.15) 

 1 58376 3 % 11644 (10172; 13242) 1149 (702; 1761) 195 (117; 302) 131 (69; 195) 4723580 (0.15) 

 1.5 41230 2 % 8224 (7184; 9353) 811 (496; 1243) 138 (83; 214) 92 (48; 137) 4500923 (0.16) 

 2 29351 2 % 5855 (5114; 6658) 578 (353; 885) 98 (59; 152) 66 (34; 98) 4334091 (0.17) 

 4 24132 1 % 4814 (4205; 5474) 475 (290; 728) 81 (48; 125) 54 (28; 80) 4046928 (0.18) 

90% 0.5 132427 8 % 26415 (23076; 30040) 2606 (1592; 3994) 442 (266; 686) 296 (155; 442) 5300183 (0.14) 

 1 79800 5 % 15918 (13905; 18102) 1570 (959; 2407) 266 (160; 413) 178 (94; 266) 5148737 (0.14) 

 1.5 60206 3 % 12009 (10491; 13657) 1185 (724; 1816) 201 (121; 312) 135 (71; 201) 4910435 (0.15) 

 2 46596 3 % 9295 (8119; 10570) 917 (560; 1405) 155 (93; 241) 104 (55; 155) 4730766 (0.16) 

 4 40627 2 % 8104 (7079; 9216) 800 (488; 1225) 136 (82; 210) 91 (48; 135) 4413869 (0.17) 

*65% 4 1761641  351396 (306970; 399616) 34669 (21178; 53131) 5878 (3534; 9125) 3940 (2067; 5873) 3476933 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S40: Severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 66060 3228 1241 20709 1016 46322 1593 542 1120 727 (356; 1388) 3 

 1 90384 2411 537 8969 440 82848 690 235 -155 -325 (-487; -38) 12 

 1.5 67968 1757 270 4509 221 64725 347 118 -313 -398 (-480; -255) 13 

 2 49754 1235 83 1384 68 49454 106 36 -398 -423 (-449; -378) 14 

80 % 0.5 68872 5275 1993 33366 1632 37156 2601 869 2223 1559 (962; 2624) 2 

 1 115161 4455 1125 18837 921 98732 1468 490 461 88 (-251; 687) 7 

 1.5 98097 3799 795 13310 651 87140 1036 345 148 -110 (-356; 310) 10 

 2 82982 3274 565 9451 462 75778 736 245 -37 -217 (-395; 83) 11 

 4 30960 2034 463 7724 379 24428 592 200 343 208 (55; 454) 8 

90 % **0.5 63541 6720 2500 41848 2047 23867 3262 1090 3019 2192 (1438; 3522) 1 

 1 126224 5900 1522 25476 1246 103879 1985 662 925 433 (-40; 1234) 4 

 1.5 113510 5244 1150 19254 942 97408 1499 499 506 136 (-222; 748) 6 

 2 101098 4719 890 14896 728 89303 1159 386 249 -33 (-316; 441) 9 

 4 48064 3480 775 12932 634 37203 992 336 612 385 (130; 798) 5 

*65 % 4 851968 0 15404 257088 12638 1137098 19969 6934 38201 33462 (28809; 41566)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S41: Severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 159488 3228 1036 17286 849 143545 1322 444 -142 -471 (-781; 80) 4 

 1 150938 2411 446 7449 366 145088 570 191 -910 -1050 (-1184; -813) 14 

 1.5 105585 1757 224 3736 183 103199 286 96 -767 -836 (-905; -716) 7 

 2 70944 1235 69 1146 56 70908 88 29 -636 -654 (-679; -617) 6 

80 % 0.5 210998 5275 1688 28252 1383 184949 2190 722 304 -255 (-764; 644) 2 

 1 219528 4455 949 15883 777 206373 1230 405 -874 -1181 (-1475; -682) 13 

 1.5 176040 3799 671 11223 549 167396 869 286 -838 -1051 (-1264; -695) 12 

 2 142021 3274 477 7981 391 136447 618 203 -774 -918 (-1078; -665) 8 

 4 65773 2034 392 6535 321 60560 498 166 -119 -226 (-366; -15) 3 

90 % **0.5 237726 6720 2134 35719 1749 204844 2769 912 680 -16 (-672; 1112) 1 

 1 259801 5900 1292 21623 1058 241728 1675 551 -790 -1203 (-1610; -514) 9 

 1.5 218456 5244 975 16327 799 205599 1264 415 -833 -1135 (-1452; -615) 11 

 2 185498 4719 755 12637 618 176206 978 321 -819 -1042 (-1302; -640) 10 

 4 106211 3480 658 10979 539 97515 837 279 -157 -337 (-572; 14) 5 

*65 % 4 1128377 0 20412 340670 16776 1506235 26393 9107 50631 44341 (38182; 55091)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S42: Severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 231480 3228 864 14425 709 218709 1099 365 -1132 -1403 (-1663; -944) 5 

 1 196703 2411 371 6196 304 192242 472 157 -1489 -1602 (-1719; -1404) 9 

 1.5 133788 1757 186 3106 153 132101 236 79 -1111 -1164 (-1226; -1064) 4 

 2 86686 1235 57 951 47 86865 72 24 -813 -828 (-852; -794) 3 

80 % 0.5 322398 5275 1422 23808 1166 301276 1838 599 -1234 -1704 (-2135; -950) 7 

 1 299820 4455 797 13340 653 289484 1029 335 -1923 -2178 (-2429; -1756) 13 

 1.5 235786 3799 563 9422 461 229138 727 236 -1610 -1782 (-1969; -1484) 10 

 2 187154 3274 401 6707 328 182991 517 168 -1349 -1463 (-1610; -1246) 8 

 **4 92774 2034 329 5498 270 88710 417 138 -487 -570 (-703; -384) 1 

90 % 0.5 375687 6720 1808 30263 1482 348854 2336 761 -1222 -1800 (-2368; -845) 6 

 1 363531 5900 1089 18236 893 349212 1406 458 -2155 -2490 (-2848; -1911) 14 

 1.5 299583 5244 822 13759 674 289572 1061 345 -1892 -2133 (-2421; -1694) 12 

 2 250574 4719 636 10648 521 243488 820 266 -1663 -1836 (-2081; -1488) 11 

 4 151524 3480 555 9256 455 144739 703 232 -773 -913 (-1135; -602) 2 

*65 % 4 1327765 0 24051 401417 19801 1773034 31031 10650 59633 52215 (44964; 64891)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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D. Very severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S43: Very severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 90898 8 % 22680 (20187; 25353) 3151 (2198; 4364) 786 (540; 1103) 634 (332; 943) 2566939 (0.19) 

 1 39369 3 % 9823 (8743; 10981) 1365 (952; 1890) 340 (234; 478) 274 (144; 409) 2541942 (0.19) 

 1.5 19791 2 % 4938 (4395; 5520) 686 (479; 950) 171 (118; 240) 138 (72; 205) 2447504 (0.2) 

 2 6073 1 % 1515 (1349; 1694) 211 (147; 292) 52 (36; 74) 42 (22; 63) 2374553 (0.21) 

80% 0.5 146006 13 % 36429 (32426; 40723) 5062 (3531; 7010) 1262 (867; 1772) 1018 (533; 1515) 2874568 (0.16) 

 1 82429 7 % 20566 (18306; 22991) 2858 (1993; 3957) 712 (489; 1000) 575 (301; 855) 2886723 (0.17) 

 1.5 58242 5 % 14532 (12935; 16244) 2019 (1408; 2796) 503 (346; 707) 406 (213; 604) 2789717 (0.17) 

 2 41358 4 % 10319 (9185; 11535) 1434 (1000; 1986) 357 (246; 502) 288 (151; 429) 2712481 (0.18) 

 4 33904 3 % 8459 (7530; 9456) 1175 (820; 1628) 293 (201; 411) 236 (124; 352) 2545406 (0.19) 

90% 0.5 183121 16 % 45690 (40668; 51075) 6349 (4428; 8792) 1583 (1087; 2222) 1277 (669; 1900) 3045706 (0.15) 

 1 111482 10 % 27815 (24758; 31094) 3865 (2696; 5352) 964 (662; 1353) 777 (407; 1157) 3091428 (0.15) 

 1.5 84255 7 % 21022 (18712; 23500) 2921 (2037; 4045) 728 (500; 1022) 587 (308; 874) 2996647 (0.16) 

 2 65184 6 % 16264 (14476; 18181) 2260 (1576; 3130) 563 (387; 791) 454 (238; 676) 2919366 (0.17) 

 4 56762 5 % 14162 (12606; 15832) 1968 (1373; 2725) 491 (337; 689) 396 (207; 589) 2739097 (0.18) 

*65% 4 1128247  281504 (250567; 314683) 39116 (27282; 54168) 9752 (6699; 13692) 7866 (4120; 11707) 2230632 (0.23) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S44: Very severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 75874 5 % 18931 (16850; 21162) 2630 (1835; 3643) 656 (451; 921) 529 (277; 787) 3519901 (0.18) 

 1 32696 2 % 8158 (7261; 9119) 1134 (791; 1570) 283 (194; 397) 228 (119; 339) 3418496 (0.19) 

 1.5 16399 1 % 4092 (3642; 4574) 569 (397; 787) 142 (97; 199) 114 (60; 170) 3267350 (0.2) 

 2 5029 0 % 1255 (1117; 1403) 174 (122; 241) 43 (30; 61) 35 (18; 52) 3153819 (0.2) 

80% 0.5 123630 8 % 30846 (27456; 34482) 4286 (2990; 5936) 1069 (734; 1500) 862 (451; 1283) 4032095 (0.15) 

 1 69502 5 % 17341 (15435; 19385) 2410 (1681; 3337) 601 (413; 843) 485 (254; 721) 3948102 (0.16) 

 1.5 49111 3 % 12253 (10907; 13698) 1703 (1188; 2358) 424 (292; 596) 342 (179; 510) 3779780 (0.17) 

 2 34922 2 % 8713 (7756; 9740) 1211 (844; 1677) 302 (207; 424) 243 (128; 362) 3651571 (0.17) 

 4 28685 2 % 7157 (6371; 8001) 994 (694; 1377) 248 (170; 348) 200 (105; 298) 3415569 (0.19) 

90% 0.5 156304 10 % 38999 (34713; 43595) 5419 (3780; 7504) 1351 (928; 1897) 1090 (571; 1622) 4340665 (0.14) 

 1 94619 6 % 23608 (21013; 26391) 3280 (2288; 4543) 818 (562; 1148) 660 (346; 982) 4277625 (0.15) 

 1.5 71445 5 % 17826 (15867; 19927) 2477 (1728; 3430) 618 (424; 867) 498 (261; 741) 4101824 (0.15) 

 2 55299 4 % 13797 (12281; 15424) 1917 (1337; 2655) 478 (328; 671) 386 (202; 574) 3966525 (0.16) 

 4 48193 3 % 12024 (10703; 13442) 1671 (1165; 2314) 417 (286; 585) 336 (176; 500) 3708012 (0.17) 

*65% 4 1495049  373023 (332028; 416989) 51832 (36152; 71778) 12922 (8877; 18143) 10423 (5459; 15514) 2954735 (0.22) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S45 Very severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 65% of children and 55% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 63318 4 % 15798 (14062; 17660) 2195 (1531; 3040) 547 (376; 768) 441 (231; 657) 4214806 (0.17) 

 1 27196 2 % 6786 (6040; 7585) 943 (658; 1306) 235 (161; 330) 190 (99; 282) 4054243 (0.18) 

 1.5 13634 1 % 3402 (3028; 3803) 473 (330; 655) 118 (81; 165) 95 (50; 141) 3860482 (0.19) 

 2 4174 0 % 1041 (927; 1164) 145 (101; 200) 36 (25; 51) 29 (15; 43) 3716673 (0.2) 

80% 0.5 104183 6 % 25994 (23137; 29058) 3612 (2519; 5002) 900 (619; 1264) 726 (380; 1081) 4884129 (0.15) 

 1 58376 3 % 14565 (12964; 16282) 2024 (1412; 2803) 505 (347; 708) 407 (213; 606) 4723570 (0.15) 

 1.5 41230 2 % 10287 (9157; 11500) 1429 (997; 1979) 356 (245; 500) 287 (151; 428) 4500912 (0.16) 

 2 29351 2 % 7323 (6518; 8186) 1018 (710; 1409) 254 (174; 356) 205 (107; 305) 4334080 (0.17) 

 4 24132 1 % 6021 (5359; 6731) 837 (584; 1159) 209 (143; 293) 168 (88; 250) 4046917 (0.18) 

90% 0.5 132427 8 % 33041 (29410; 36936) 4591 (3202; 6358) 1145 (786; 1607) 923 (484; 1374) 5300173 (0.14) 

 1 79800 5 % 19911 (17722; 22257) 2767 (1930; 3831) 690 (474; 968) 556 (291; 828) 5148726 (0.14) 

 1.5 60206 3 % 15022 (13371; 16792) 2087 (1456; 2891) 520 (357; 731) 420 (220; 625) 4910424 (0.15) 

 2 46596 3 % 11626 (10348; 12996) 1615 (1127; 2237) 403 (277; 565) 325 (170; 484) 4730755 (0.16) 

 4 40627 2 % 10137 (9023; 11331) 1409 (982; 1951) 351 (241; 493) 283 (148; 422) 4413858 (0.17) 

*65% 4 1761641  439539 (391234; 491346) 61075 (42599; 84577) 15227 (10460; 21378) 12282 (6433; 18280) 3476922 (0.21) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S46: Very severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 66066 3226 1552 39055 1064 27622 2544 1690 2263 1933 (1454; 2630) 4 

 1 90396 2409 672 16915 461 74757 1101 731 339 198 (-12; 500) 12 

 1.5 67977 1756 338 8503 232 60661 553 367 -65 -135 (-241; 16) 13 

 2 49761 1234 104 2609 71 48211 170 113 -322 -342 (-376; -296) 14 

80 % 0.5 68876 5277 2492 62736 1709 7217 4126 2709 4053 3494 (2742; 4627) 2 

 1 115167 4456 1407 35418 965 81834 2326 1525 1492 1178 (748; 1819) 6 

 1.5 98104 3799 994 25025 682 75203 1642 1076 875 655 (347; 1107) 9 

 2 82991 3274 706 17771 484 67304 1165 762 478 324 (101; 646) 11 

 4 30913 2033 579 14567 397 17404 944 624 766 649 (460; 918) 10 

90 % **0.5 63552 6722 3126 78683 2144 -13678 5175 3396 5314 4622 (3664; 6040) 1 

 1 126237 5901 1903 47901 1305 81029 3145 2062 2319 1899 (1310; 2763) 3 

 1.5 113525 5244 1438 36202 986 80142 2375 1556 1558 1241 (790; 1898) 5 

 2 101114 4718 1113 28008 763 75948 1836 1202 1061 819 (466; 1327) 8 

 4 47988 3477 969 24388 664 25444 1580 1045 1321 1124 (808; 1574) 7 

*65 % 4 851966 0 19259 482073 13234 1366532 32093 21601 52664 48727 (42834; 57333)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S47: Very severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 159509 3226 1295 32600 889 127951 2101 1384 796 521 (121; 1106) 3 

 1 150958 2409 558 14048 383 138378 905 596 -506 -622 (-797; -372) 12 

 1.5 105600 1756 280 7046 192 99838 454 299 -564 -621 (-710; -496) 13 

 2 70954 1234 86 2161 59 69882 139 92 -574 -590 (-620; -550) 14 

80 % 0.5 211006 5277 2110 53121 1448 159603 3456 2249 1828 1355 (716; 2311) 2 

 1 219538 4456 1186 29863 814 192130 1940 1261 -19 -282 (-650; 258) 8 

 1.5 176052 3799 838 21102 575 157336 1369 890 -235 -419 (-682; -37) 10 

 2 142033 3274 596 15005 409 129297 973 631 -346 -473 (-669; -200) 11 

 4 65714 2033 490 12325 336 54597 789 518 233 139 (-33; 369) 6 

90 % **0.5 237745 6722 2668 67160 1831 172807 4367 2842 2605 2013 (1198; 3225) 1 

 1 259821 5901 1615 40656 1108 222343 2640 1716 372 17 (-489; 754) 5 

 1.5 218477 5244 1220 30698 837 190966 1992 1294 44 -221 (-612; 337) 7 

 2 185520 4718 944 23761 648 164886 1540 1000 -142 -340 (-655; 96) 9 

 4 106114 3477 823 20706 564 87498 1327 870 434 277 (-11; 663) 4 

*65 % 4 1128369 0 25520 638799 17568 1810256 42313 28370 69650 64413 (56625; 75829)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S48: Very severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 65% of children and 55% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 231511 3226 1081 27205 742 205709 1739 1138 -359 -585 (-922; -103) 5 

 1 196730 2409 464 11685 319 186671 746 488 -1157 -1252 (-1400; -1043) 11 

 1.5 133807 1756 233 5858 160 129313 374 245 -945 -990 (-1067; -885) 7 

 2 86698 1234 71 1793 49 86018 114 75 -763 -775 (-802; -740) 6 

80 % 0.5 322409 5277 1778 44765 1221 279921 2887 1867 33 -366 (-904; 437) 2 

 1 299832 4456 996 25083 684 277525 1616 1043 -1215 -1435 (-1745; -983) 14 

 1.5 235800 3799 704 17716 483 220697 1140 736 -1111 -1262 (-1491; -943) 10 

 2 187169 3274 501 12611 344 176986 811 523 -994 -1096 (-1270; -861) 8 

 4 92706 2033 412 10368 283 83675 658 429 -195 -269 (-423; -68) 3 

90 % **0.5 375711 6722 2260 56901 1552 321719 3669 2371 388 -113 (-813; 911) 1 

 1 363556 5901 1362 34288 935 332871 2208 1425 -1187 -1482 (-1922; -861) 13 

 1.5 299609 5244 1028 25869 706 277250 1664 1074 -1163 -1378 (-1724; -902) 12 

 2 250601 4718 795 20021 546 233956 1287 830 -1099 -1255 (-1541; -879) 9 

 4 151412 3477 693 17456 476 136264 1109 722 -281 -406 (-665; -70) 4 

*65 % 4 1327752 0 30070 752708 20735 2131265 49646 33177 81900 75719 (66559; 89137)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Section III: Scenarios with low symptomatic proportion (35% children, and 25% adults assumed to be 

symptomatic), without assuming extra mixing 
 

A. Seasonal influenza 

i. Epidemiology (R_eff = 1.2, 1.3, 1.4) 

Table S49: Seasonal influenza with R_eff=1.2: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU admissions 

avoided 

Avoided 

Deaths 

65% 0.5 21168 13 % 3164 (2692; 3686) 152 (64; 300) 15 (6; 30) 32 (17; 48) 231460 (0.4) 

 1 9297 6 % 1390 (1183; 1619) 67 (28; 132) 7 (3; 13) 14 (7; 21) 232881 (0.43) 

 1.5 4706 3 % 703 (599; 820) 34 (14; 67) 3 (1; 7) 7 (4; 11) 223381 (0.46) 

 2 1450 1 % 217 (184; 253) 10 (4; 21) 1 (0; 2) 2 (1; 3) 215745 (0.49) 

80% 0.5 30777 19 % 4600 (3915; 5360) 222 (93; 437) 22 (9; 44) 47 (24; 70) 244870 (0.36) 

 1 16952 11 % 2534 (2156; 2952) 122 (51; 240) 12 (5; 24) 26 (13; 38) 250016 (0.38) 

 1.5 11580 7 % 1731 (1473; 2017) 83 (35; 164) 8 (3; 17) 18 (9; 26) 240089 (0.41) 

 2 7771 5 % 1162 (988; 1353) 56 (24; 110) 6 (2; 11) 12 (6; 18) 231823 (0.44) 

 4 6078 4 % 909 (773; 1058) 44 (18; 86) 4 (2; 9) 9 (5; 14) 212613 (0.48) 

90% 0.5 37052 23 % 5538 (4713; 6452) 267 (112; 526) 26 (11; 53) 56 (29; 84) 251376 (0.34) 

 1 21984 14 % 3286 (2796; 3828) 158 (67; 312) 16 (6; 32) 33 (17; 50) 259646 (0.36) 

 1.5 16101 10 % 2407 (2048; 2804) 116 (49; 228) 11 (5; 23) 24 (13; 36) 249798 (0.39) 

 2 11950 7 % 1786 (1520; 2081) 86 (36; 169) 9 (4; 17) 18 (10; 27) 241336 (0.41) 

 4 10079 6 % 1507 (1282; 1755) 73 (31; 143) 7 (3; 14) 15 (8; 23) 220600 (0.45) 

*65 % 4 161436  24131 (20534; 28113) 1163 (490; 2290) 115 (47; 231) 245 (128; 365) 199201 (0.53) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S50: Seasonal influenza with R_eff=1.3: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU 

admissions 

avoided 

Avoided 

Deaths 

65% 0.5 20313 8 % 3036 (2584; 3537) 146 (62; 288) 15 (6; 29) 31 (16; 46) 407271 (0.39) 

 1 8906 3 % 1331 (1133; 1551) 64 (27; 126) 6 (3; 13) 14 (7; 20) 394594 (0.42) 

 1.5 4491 2 % 671 (571; 782) 32 (14; 64) 3 (1; 6) 7 (4; 10) 373047 (0.45) 

 2 1375 1 % 206 (175; 239) 10 (4; 20) 1 (0; 2) 2 (1; 3) 356648 (0.47) 

80% 0.5 30150 11 % 4507 (3835; 5250) 217 (91; 428) 22 (9; 43) 46 (24; 68) 445416 (0.35) 

 1 16658 6 % 2490 (2119; 2901) 120 (51; 236) 12 (5; 24) 25 (13; 38) 433907 (0.37) 

 1.5 11447 4 % 1711 (1456; 1993) 82 (35; 162) 8 (3; 16) 17 (9; 26) 409391 (0.4) 

 2 7757 3 % 1159 (987; 1351) 56 (24; 110) 6 (2; 11) 12 (6; 18) 390515 (0.42) 

 4 6114 2 % 914 (778; 1065) 44 (19; 87) 4 (2; 9) 9 (5; 14) 355611 (0.47) 

90% 0.5 36620 14 % 5474 (4658; 6377) 264 (111; 519) 26 (11; 53) 56 (29; 83) 468005 (0.32) 

 1 21804 8 % 3259 (2773; 3797) 157 (66; 309) 16 (6; 31) 33 (17; 49) 458047 (0.35) 

 1.5 16044 6 % 2398 (2041; 2794) 116 (49; 228) 11 (5; 23) 24 (13; 36) 432007 (0.37) 

 2 11986 4 % 1792 (1525; 2087) 86 (36; 170) 9 (4; 17) 18 (10; 27) 411741 (0.4) 

 4 10177 4 % 1521 (1294; 1772) 73 (31; 144) 7 (3; 15) 15 (8; 23) 373426 (0.44) 

*65% 4 266712  39867 (33924; 46445) 1921 (809; 3783) 190 (78; 382) 404 (212; 603) 327228 (0.52) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  

 

 

 

 

 

Page 107 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

53 
 

Table S51: Seasonal influenza with R_eff=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU admissions 

avoided 

Avoided 

Deaths 

65% 0.5 19242 5 % 2876 (2447; 3351) 139 (58; 273) 14 (6; 28) 29 (15; 43) 557257 (0.38) 

 1 8415 2 % 1258 (1070; 1465) 61 (26; 119) 6 (2; 12) 13 (7; 19) 531830 (0.41) 

 1.5 4241 1 % 634 (539; 739) 31 (13; 60) 3 (1; 6) 6 (3; 10) 499550 (0.44) 

 2 1298 0 % 194 (165; 226) 9 (4; 18) 1 (0; 2) 2 (1; 3) 475380 (0.46) 

80% 0.5 28983 8 % 4332 (3686; 5047) 209 (88; 411) 21 (9; 42) 44 (23; 66) 617943 (0.34) 

 1 16051 5 % 2399 (2042; 2795) 116 (49; 228) 11 (5; 23) 24 (13; 36) 591107 (0.36) 

 1.5 11063 3 % 1654 (1407; 1927) 80 (34; 157) 8 (3; 16) 17 (9; 25) 553533 (0.39) 

 2 7556 2 % 1129 (961; 1316) 54 (23; 107) 5 (2; 11) 11 (6; 17) 525160 (0.41) 

 4 5974 2 % 893 (760; 1040) 43 (18; 85) 4 (2; 9) 9 (5; 14) 476368 (0.46) 

90% 0.5 35449 10 % 5299 (4509; 6173) 255 (107; 503) 25 (10; 51) 54 (28; 80) 655287 (0.31) 

 1 21126 6 % 3158 (2687; 3679) 152 (64; 300) 15 (6; 30) 32 (17; 48) 628440 (0.34) 

 1.5 15603 4 % 2332 (1985; 2717) 112 (47; 221) 11 (5; 22) 24 (12; 35) 587794 (0.36) 

 2 11698 3 % 1749 (1488; 2037) 84 (35; 166) 8 (3; 17) 18 (9; 26) 556959 (0.39) 

 4 9969 3 % 1490 (1268; 1736) 72 (30; 141) 7 (3; 14) 15 (8; 23) 503047 (0.43) 

*65% 4 356072  53224 (45290; 62007) 2565 (1080; 5050) 254 (105; 511) 540 (283; 805) 434619 (0.51) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_eff = 1.2, 1.3, 1.4) 

Table S52: Seasonal influenza with R_eff=1.2: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 6626 3227 217 1692 225 7721 330 83 251 158 (75; 307) 3 

 1 10185 2411 95 743 99 11659 145 36 26 -15 (-51; 51) 12 

 1.5 7817 1757 48 376 50 9100 73 18 -19 -40 (-59; -6) 13 

 2 5803 1234 15 116 15 6892 23 6 -48 -54 (-60; -43) 14 

80 % 0.5 4275 5276 315 2477 327 6432 488 120 423 278 (162; 501) 2 

 1 9821 4456 174 1365 180 12559 269 66 141 61 (-3; 185) 5 

 1.5 7909 3799 119 932 123 10535 184 45 76 22 (-22; 106) 10 

 2 6136 3274 80 626 82 8622 123 30 35 -1 (-31; 55) 11 

 4 43 2034 62 486 65 1465 95 24 80 53 (29; 96) 9 

90 % **0.5 2281 6721 379 2982 393 5247 588 145 535 361 (220; 630) 1 

 1 9248 5901 225 1770 233 12921 349 86 217 114 (31; 274) 4 

 1.5 7706 5244 165 1296 171 11319 255 63 140 65 (3; 182) 6 

 2 6128 4719 122 962 127 9637 190 47 91 36 (-10; 122) 8 

 4 -103 3479 103 805 107 2361 157 39 133 89 (49; 160) 7 

*65 % 4 77809 0 1652 12841 1715 94017 2522 632 3844 3127 (2506; 4285)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S53: Seasonal influenza with R_eff=1.3: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 24396 3227 208 1623 216 25577 316 79 56 -35 (-113; 109) 4 

 1 22741 2411 91 712 95 24254 139 35 -109 -148 (-183; -84) 14 

 1.5 15890 1757 46 359 48 17195 70 17 -105 -125 (-143; -93) 13 

 2 10614 1234 14 110 15 11710 21 5 -98 -104 (-110; -94) 12 

80 % 0.5 26897 5276 309 2427 320 29117 478 117 181 39 (-74; 257) 2 

 1 26834 4456 171 1341 177 29602 264 65 -38 -116 (-179; 5) 9 

 1.5 19957 3799 117 921 122 22596 181 44 -49 -102 (-146; -19) 10 

 2 14572 3274 79 624 82 17060 123 30 -51 -87 (-117; -31) 11 

 4 3124 2034 63 489 65 4542 95 24 49 22 (-2; 66) 5 

90 % **0.5 28026 6721 375 2948 389 31036 581 142 264 92 (-46; 358) 1 

 1 29149 5901 223 1755 232 32840 346 85 11 -91 (-174; 67) 6 

 1.5 22352 5244 164 1291 170 25970 254 62 -10 -85 (-147; 31) 7 

 2 16942 4719 123 965 127 20447 190 46 -19 -74 (-121; 13) 8 

 4 4977 3479 104 813 108 7431 158 39 83 39 (-3; 111) 3 

*65 % 4 127726 0 2730 21215 2835 154506 4165 1041 6354 5171 (4145; 7083)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 

 

 

 

 

 

Page 110 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

56 
 

Table S54: Seasonal influenza with R_eff=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 40373 3227 197 1538 205 41661 300 75 -125 -211 (-285; -74) 6 

 1 33921 2411 86 672 89 35484 131 33 -231 -268 (-301; -208) 14 

 1.5 23045 1757 43 339 45 24375 66 16 -183 -201 (-218; -170) 11 

 2 14853 1234 13 104 14 15957 20 5 -143 -147 (-154; -138) 8 

80 % 0.5 47498 5276 297 2333 308 49836 459 112 -49 -186 (-295; 25) 4 

 1 42165 4456 164 1292 171 44993 254 62 -205 -280 (-341; -163) 13 

 1.5 30808 3799 113 891 118 33486 175 43 -166 -218 (-260; -138) 10 

 2 22159 3274 77 608 80 24668 120 29 -132 -167 (-196; -112) 7 

 **4 5959 2034 61 477 63 7391 93 23 18 -8 (-32; 35) 2 

90 % 0.5 51616 6721 363 2853 377 54744 562 137 3 -163 (-297; 94) 3 

 1 47210 5901 216 1701 225 50970 335 82 -185 -283 (-365; -130) 12 

 1.5 35625 5244 160 1256 166 39288 247 60 -153 -226 (-286; -112) 9 

 2 26756 4719 120 942 124 30290 185 45 -124 -177 (-223; -92) 5 

 4 9690 3479 102 797 106 12165 155 39 31 -12 (-52; 60) 1 

*65 % 4 169550 0 3645 28322 3787 205305 5558 1387 8486 6908 (5538; 9453)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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B. Moderate pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S55: Moderate pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided 

Avoided 

Deaths 

65% 0.5 28133 6 % 4205 (3578; 4899) 203 (85; 399) 20 (8; 40) 43 (22; 64) 1076456 (0.22) 

 1 12265 3 % 1833 (1560; 2136) 88 (37; 174) 9 (4; 18) 19 (10; 28) 1053779 (0.23) 

 1.5 6175 1 % 923 (785; 1075) 44 (19; 88) 4 (2; 9) 9 (5; 14) 1012289 (0.24) 

 2 1884 0 % 282 (240; 328) 14 (6; 27) 1 (1; 3) 3 (1; 4) 980937 (0.25) 

80% 0.5 44537 9 % 6657 (5665; 7756) 321 (135; 632) 32 (13; 64) 68 (35; 101) 1219745 (0.19) 

 1 25243 5 % 3773 (3211; 4396) 182 (77; 358) 18 (7; 36) 38 (20; 57) 1203434 (0.2) 

 1.5 17842 4 % 2667 (2269; 3107) 129 (54; 253) 13 (5; 26) 27 (14; 40) 1157635 (0.21) 

 2 12635 3 % 1889 (1607; 2200) 91 (38; 179) 9 (4; 18) 19 (10; 29) 1122532 (0.22) 

 4 10336 2 % 1545 (1315; 1800) 74 (31; 147) 7 (3; 15) 16 (8; 23) 1054556 (0.23) 

90% 0.5 55533 12 % 8301 (7063; 9671) 400 (168; 788) 40 (16; 80) 84 (44; 126) 1305850 (0.17) 

 1 33934 7 % 5072 (4316; 5909) 244 (103; 481) 24 (10; 49) 51 (27; 77) 1296232 (0.18) 

 1.5 25661 5 % 3836 (3264; 4469) 185 (78; 364) 18 (8; 37) 39 (20; 58) 1248656 (0.19) 

 2 19823 4 % 2963 (2521; 3452) 143 (60; 281) 14 (6; 28) 30 (16; 45) 1211813 (0.2) 

 4 17252 4 % 2579 (2194; 3004) 124 (52; 245) 12 (5; 25) 26 (14; 39) 1137472 (0.21) 

*65% 4 472571  70638 (60108; 82294) 3404 (1433; 6703) 337 (139; 678) 717 (376; 1068) 923389 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S56: Moderate pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23911 4 % 3574 (3041; 4164) 172 (73; 339) 17 (7; 34) 36 (19; 54) 1536654 (0.21) 

 1 10397 2 % 1554 (1322; 1811) 75 (32; 147) 7 (3; 15) 16 (8; 24) 1481925 (0.22) 

 1.5 5229 1 % 782 (665; 911) 38 (16; 74) 4 (2; 7) 8 (4; 12) 1415092 (0.23) 

 2 1603 0 % 240 (204; 279) 12 (5; 23) 1 (0; 2) 2 (1; 4) 1365492 (0.24) 

80% 0.5 38383 6 % 5737 (4882; 6684) 276 (116; 544) 27 (11; 55) 58 (31; 87) 1771175 (0.18) 

 1 21735 3 % 3249 (2765; 3785) 157 (66; 308) 16 (6; 31) 33 (17; 49) 1715061 (0.19) 

 1.5 15399 2 % 2302 (1959; 2682) 111 (47; 218) 11 (5; 22) 23 (12; 35) 1637765 (0.2) 

 2 10938 2 % 1635 (1391; 1905) 79 (33; 155) 8 (3; 16) 17 (9; 25) 1580026 (0.21) 

 4 8976 1 % 1342 (1142; 1563) 65 (27; 127) 6 (3; 13) 14 (7; 20) 1480115 (0.22) 

90% 0.5 48157 7 % 7198 (6125; 8386) 347 (146; 683) 34 (14; 69) 73 (38; 109) 1918403 (0.16) 

 1 29392 4 % 4393 (3738; 5118) 212 (89; 417) 21 (9; 42) 45 (23; 66) 1863824 (0.17) 

 1.5 22247 3 % 3325 (2830; 3874) 160 (67; 316) 16 (7; 32) 34 (18; 50) 1780683 (0.18) 

 2 17229 3 % 2575 (2191; 3000) 124 (52; 244) 12 (5; 25) 26 (14; 39) 1718213 (0.19) 

 4 15009 2 % 2243 (1909; 2614) 108 (46; 213) 11 (4; 22) 23 (12; 34) 1607837 (0.2) 

*65% 4 655087  97920 (83322; 114077) 4718 (1986; 9291) 468 (193; 939) 993 (521; 1481) 1282188 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S57: Moderate pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20231 3 % 3024 (2573; 3523) 146 (61; 287) 14 (6; 29) 31 (16; 46) 1875814 (0.2) 

 1 8773 1 % 1311 (1116; 1528) 63 (27; 124) 6 (3; 13) 13 (7; 20) 1421509 (0.24) 

 1.5 4406 1 % 659 (560; 767) 32 (13; 62) 3 (1; 6) 7 (4; 10) 1663384 (0.23) 

 2 1353 0 % 202 (172; 236) 10 (4; 19) 1 (0; 2) 2 (1; 3) 1292273 (0.27) 

80% 0.5 32770 4 % 4898 (4168; 5707) 236 (99; 465) 23 (10; 47) 50 (26; 74) 1904160 (0.19) 

 1 18536 2 % 2771 (2358; 3228) 134 (56; 263) 13 (5; 27) 28 (15; 42) 1535194 (0.22) 

 1.5 13145 2 % 1965 (1672; 2289) 95 (40; 186) 9 (4; 19) 20 (10; 30) 1604236 (0.22) 

 2 9360 1 % 1399 (1191; 1630) 67 (28; 133) 7 (3; 13) 14 (7; 21) 1329505 (0.25) 

 4 7686 1 % 1149 (978; 1338) 55 (23; 109) 5 (2; 11) 12 (6; 17) 1700244 (0.22) 

90% 0.5 41299 5 % 6173 (5253; 7192) 297 (125; 586) 29 (12; 59) 63 (33; 93) 2214420 (0.16) 

 1 25159 3 % 3761 (3200; 4381) 181 (76; 357) 18 (7; 36) 38 (20; 57) 1747129 (0.19) 

 1.5 19046 2 % 2847 (2423; 3317) 137 (58; 270) 14 (6; 27) 29 (15; 43) 1802544 (0.19) 

 2 14779 2 % 2209 (1880; 2574) 106 (45; 210) 11 (4; 21) 22 (12; 33) 1482638 (0.22) 

 4 12882 2 % 1926 (1639; 2243) 93 (39; 183) 9 (4; 18) 20 (10; 29) 1887420 (0.2) 

*65 % 4 788750  117899 (100323; 137353) 5681 (2392; 11187) 563 (232; 1131) 1196 (627; 1783) 1543947 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S58: Moderate pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 39715 3227 288 2248 300 40106 446 116 37 -88 (-197; 112) 3 

 1 41059 2411 126 980 131 42233 194 51 -236 -290 (-338; -203) 14 

 1.5 29349 1757 63 493 66 30484 98 25 -213 -240 (-264; -196) 10 

 2 20311 1234 19 151 20 21356 30 8 -188 -195 (-204; -182) 7 

80 % 0.5 51917 5276 456 3585 474 52678 718 183 181 -26 (-197; 296) 2 

 1 58528 4456 258 2032 269 60425 407 104 -209 -326 (-424; -142) 8 

 1.5 47571 3799 183 1436 190 49561 288 73 -218 -298 (-370; -170) 12 

 2 38890 3274 129 1017 135 40883 204 52 -213 -269 (-321; -176) 11 

 4 17144 2034 106 826 110 18137 164 42 -21 -63 (-108; 12) 4 

90 % **0.5 58093 6721 568 4470 591 59185 896 228 292 35 (-179; 437) 1 

 1 68718 5901 347 2731 361 71179 547 139 -179 -333 (-468; -87) 6 

 1.5 58487 5244 263 2066 273 61130 413 105 -210 -323 (-428; -136) 9 

 2 50206 4719 203 1596 211 52915 319 81 -220 -306 (-389; -161) 13 

 4 27626 3479 177 1379 184 29367 273 70 -26 -97 (-172; 28) 5 

*65 % 4 353389 0 4837 37589 5034 400849 7563 2015 14249 12167 (10343; 15533)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S59: Moderate pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 79499 3227 245 1911 255 80316 377 96 -442 -547 (-640; -378) 5 

 1 67826 2411 106 831 111 69189 164 42 -542 -586 (-628; -511) 8 

 1.5 46225 1757 54 418 56 47455 82 21 -401 -423 (-445; -385) 4 

 2 30062 1234 16 128 17 31135 25 6 -292 -298 (-307; -285) 2 

80 % 0.5 112034 5276 393 3090 409 113418 616 154 -541 -719 (-866; -440) 7 

 1 103854 4456 222 1750 232 106106 349 87 -733 -832 (-918; -674) 12 

 1.5 81632 3799 158 1240 164 83870 247 62 -608 -675 (-739; -563) 10 

 2 64859 3274 112 880 117 67024 175 44 -508 -553 (-603; -472) 6 

 **4 32045 2034 92 717 96 33174 141 36 -197 -229 (-276; -162) 1 

90 % 0.5 131722 6721 493 3876 514 133561 773 193 -589 -810 (-999; -460) 9 

 1 126402 5901 301 2366 313 129323 471 118 -848 -975 (-1097; -761) 14 

 1.5 104030 5244 228 1791 237 107019 357 89 -735 -828 (-926; -665) 13 

 2 86989 4719 176 1387 184 89961 276 69 -641 -708 (-792; -581) 11 

 4 52487 3479 154 1199 160 54453 236 60 -319 -373 (-450; -261) 3 

*65 % 4 490524 0 6705 52107 6990 556325 10461 2766 19797 16907 (14381; 21582)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S60: Moderate pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 110428 3227 207 1617 216 111616 318 80 -820 -908 (-988; -764) 10 

 1 64386 2411 90 701 94 65912 138 35 -534 -572 (-607; -508) 7 

 1.5 57056 1757 45 352 47 58369 69 17 -526 -543 (-563; -511) 6 

 **2 27672 1234 14 108 14 28770 21 5 -272 -277 (-284; -266) 1 

80 % 0.5 130317 5276 335 2638 350 132270 524 129 -825 -977 (-1104; -737) 11 

 1 89774 4456 190 1492 198 92349 296 73 -646 -730 (-803; -595) 9 

 1.5 80299 3799 135 1058 140 82765 210 52 -634 -691 (-746; -594) 8 

 2 50866 3274 96 753 100 53191 149 37 -393 -431 (-474; -363) 3 

 4 40505 2034 79 614 82 41765 120 30 -305 -330 (-376; -269) 2 

90 % 0.5 171447 6721 423 3324 441 173981 660 163 -1114 -1298 (-1466; -998) 14 

 1 117496 5901 258 2025 269 120845 402 99 -831 -940 (-1044; -756) 13 

 1.5 107828 5244 195 1533 204 111141 304 75 -829 -907 (-994; -766) 12 

 2 71049 4719 151 1190 158 74270 236 58 -522 -580 (-650; -471) 5 

 4 68532 3479 132 1029 138 70713 202 50 -519 -560 (-638; -457) 4 

*65 % 4 590564 0 8073 62738 8429 669804 12573 3304 23861 20379 (17341; 26010)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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C. Severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S61: Severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 28133 6 % 5612 (4902; 6382) 554 (338; 848) 94 (56; 146) 63 (33; 94) 1076454 (0.22) 

 1 12265 3 % 2447 (2137; 2782) 241 (147; 370) 41 (25; 64) 27 (14; 41) 1053777 (0.23) 

 1.5 6175 1 % 1232 (1076; 1401) 122 (74; 186) 21 (12; 32) 14 (7; 21) 1012287 (0.24) 

 2 1884 0 % 376 (328; 427) 37 (23; 57) 6 (4; 10) 4 (2; 6) 980935 (0.25) 

80% 0.5 44537 9 % 8884 (7761; 10103) 876 (535; 1343) 149 (89; 231) 100 (52; 148) 1219743 (0.19) 

 1 25243 5 % 5035 (4399; 5726) 497 (303; 761) 84 (51; 131) 56 (30; 84) 1203432 (0.2) 

 1.5 17842 4 % 3559 (3109; 4047) 351 (214; 538) 60 (36; 92) 40 (21; 59) 1157633 (0.21) 

 2 12635 3 % 2520 (2202; 2866) 249 (152; 381) 42 (25; 65) 28 (15; 42) 1122530 (0.22) 

 4 10336 2 % 2062 (1801; 2345) 203 (124; 312) 34 (21; 54) 23 (12; 34) 1054554 (0.23) 

90% 0.5 55533 12 % 11077 (9677; 12597) 1093 (668; 1675) 185 (111; 288) 124 (65; 185) 1305848 (0.17) 

 1 33934 7 % 6769 (5913; 7698) 668 (408; 1023) 113 (68; 176) 76 (40; 113) 1296230 (0.18) 

 1.5 25661 5 % 5119 (4471; 5821) 505 (308; 774) 86 (51; 133) 57 (30; 86) 1248654 (0.19) 

 2 19823 4 % 3954 (3454; 4497) 390 (238; 598) 66 (40; 103) 44 (23; 66) 1211811 (0.2) 

 4 17252 4 % 3441 (3006; 3914) 340 (207; 520) 58 (35; 89) 39 (20; 58) 1137470 (0.21) 

*65% 4 472571  94264 (82347; 107200) 9300 (5681; 14253) 1577 (948; 2448) 1057 (555; 1576) 923387 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S62: Severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23911 4 % 4770 (4167; 5424) 471 (287; 721) 80 (48; 124) 53 (28; 80) 1536651 (0.21) 

 1 10397 2 % 2074 (1812; 2358) 205 (125; 314) 35 (21; 54) 23 (12; 35) 1481923 (0.22) 

 1.5 5229 1 % 1043 (911; 1186) 103 (63; 158) 17 (10; 27) 12 (6; 17) 1415090 (0.23) 

 2 1603 0 % 320 (279; 364) 32 (19; 48) 5 (3; 8) 4 (2; 5) 1365490 (0.24) 

80% 0.5 38383 6 % 7656 (6688; 8707) 755 (461; 1158) 128 (77; 199) 86 (45; 128) 1771173 (0.18) 

 1 21735 3 % 4336 (3787; 4930) 428 (261; 656) 73 (44; 113) 49 (26; 72) 1715059 (0.19) 

 1.5 15399 2 % 3072 (2683; 3493) 303 (185; 464) 51 (31; 80) 34 (18; 51) 1637762 (0.2) 

 2 10938 2 % 2182 (1906; 2481) 215 (131; 330) 36 (22; 57) 24 (13; 36) 1580023 (0.21) 

 4 8976 1 % 1790 (1564; 2036) 177 (108; 271) 30 (18; 46) 20 (11; 30) 1480112 (0.22) 

90% 0.5 48157 7 % 9606 (8391; 10924) 948 (579; 1452) 161 (97; 249) 108 (57; 161) 1918401 (0.16) 

 1 29392 4 % 5863 (5122; 6667) 578 (353; 886) 98 (59; 152) 66 (34; 98) 1863821 (0.17) 

 1.5 22247 3 % 4438 (3877; 5047) 438 (267; 671) 74 (45; 115) 50 (26; 74) 1780681 (0.18) 

 2 17229 3 % 3437 (3002; 3908) 339 (207; 520) 57 (35; 89) 39 (20; 57) 1718211 (0.19) 

 4 15009 2 % 2994 (2615; 3405) 295 (180; 453) 50 (30; 78) 34 (18; 50) 1607834 (0.2) 

*65% 4 655087  130671 (114150; 148602) 12892 (7875; 19757) 2186 (1314; 3393) 1465 (769; 2184) 1282185 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S63: Severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20231 3 % 4035 (3525; 4589) 398 (243; 610) 67 (41; 105) 45 (24; 67) 1875811 (0.2) 

 1 8773 1 % 1750 (1529; 1990) 173 (105; 265) 29 (18; 45) 20 (10; 29) 1421506 (0.24) 

 1.5 4406 1 % 879 (768; 999) 87 (53; 133) 15 (9; 23) 10 (5; 15) 1663381 (0.23) 

 2 1353 0 % 270 (236; 307) 27 (16; 41) 5 (3; 7) 3 (2; 5) 1292270 (0.27) 

80% 0.5 32770 4 % 6537 (5710; 7434) 645 (394; 988) 109 (66; 170) 73 (38; 109) 1904157 (0.19) 

 1 18536 2 % 3697 (3230; 4205) 365 (223; 559) 62 (37; 96) 41 (22; 62) 1535191 (0.22) 

 1.5 13145 2 % 2622 (2291; 2982) 259 (158; 396) 44 (26; 68) 29 (15; 44) 1604234 (0.22) 

 2 9360 1 % 1867 (1631; 2123) 184 (113; 282) 31 (19; 48) 21 (11; 31) 1329502 (0.25) 

 4 7686 1 % 1533 (1339; 1744) 151 (92; 232) 26 (15; 40) 17 (9; 26) 1700241 (0.22) 

90% 0.5 41299 5 % 8238 (7196; 9368) 813 (496; 1246) 138 (83; 214) 92 (48; 138) 2214417 (0.16) 

 1 25159 3 % 5018 (4384; 5707) 495 (302; 759) 84 (50; 130) 56 (30; 84) 1747127 (0.19) 

 1.5 19046 2 % 3799 (3319; 4320) 375 (229; 574) 64 (38; 99) 43 (22; 64) 1802541 (0.19) 

 2 14779 2 % 2948 (2575; 3353) 291 (178; 446) 49 (30; 77) 33 (17; 49) 1482635 (0.22) 

 4 12882 2 % 2570 (2245; 2922) 254 (155; 389) 43 (26; 67) 29 (15; 43) 1887417 (0.2) 

*65% 4 788750  157333 (137442; 178923) 15523 (9482; 23789) 2632 (1582; 4086) 1764 (926; 2630) 1543944 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S64: Severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 39711 3228 384 6409 314 35831 496 171 131 9 (-107; 215) 3 

 1 41055 2411 167 2794 137 40367 216 75 -196 -248 (-299; -160) 14 

 1.5 29347 1757 84 1407 69 29544 109 38 -192 -218 (-244; -174) 13 

 2 20309 1235 26 429 21 21068 33 11 -182 -189 (-198; -175) 12 

80 % 0.5 51912 5275 608 10178 498 45903 798 270 330 126 (-54; 453) 2 

 1 58523 4455 345 5769 282 56582 452 153 -125 -238 (-343; -55) 8 

 1.5 47565 3799 244 4077 199 46843 319 108 -158 -237 (-313; -107) 10 

 2 38884 3274 173 2887 141 38957 226 76 -171 -225 (-281; -133) 11 

 4 17155 2034 141 2355 116 16578 182 62 13 -27 (-76; 48) 5 

90 % **0.5 58083 6720 758 12691 621 50734 995 337 477 227 (-2; 631) 1 

 1 68708 5900 463 7755 379 66011 607 205 -66 -215 (-359; 31) 6 

 1.5 58477 5244 350 5864 287 57219 459 155 -124 -235 (-347; -49) 7 

 2 50195 4719 271 4530 222 49892 355 120 -154 -237 (-327; -93) 9 

 4 27643 3480 236 3930 193 26764 303 104 30 -37 (-117; 89) 4 

*65 % 4 353389 0 6452 107683 5285 472808 8422 2972 15843 13847 (11912; 17264)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S65: Severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 79493 3228 326 5447 268 76679 419 142 -363 -466 (-564; -294) 4 

 1 67820 2411 142 2369 116 67604 182 62 -507 -550 (-595; -475) 9 

 1.5 46221 1757 71 1191 59 46657 92 31 -384 -405 (-428; -367) 5 

 2 30059 1235 22 365 18 30889 28 10 -287 -292 (-301; -280) 3 

80 % 0.5 112027 5275 524 8771 430 107577 683 227 -414 -588 (-746; -309) 6 

 1 103847 4455 297 4967 243 102795 386 128 -662 -758 (-850; -600) 13 

 1.5 81624 3799 210 3519 172 81521 274 91 -558 -623 (-691; -511) 10 

 2 64851 3274 149 2500 122 65354 194 64 -472 -515 (-569; -434) 8 

 **4 32059 2034 123 2045 100 31825 157 53 -168 -199 (-247; -131) 1 

90 % 0.5 131708 6720 657 11005 539 126227 857 285 -431 -643 (-847; -294) 7 

 1 126388 5900 401 6717 329 124841 522 174 -751 -875 (-1005; -662) 14 

 1.5 104016 5244 304 5084 249 103623 395 131 -661 -751 (-856; -589) 12 

 2 86975 4719 235 3937 193 87328 306 101 -585 -650 (-738; -521) 11 

 4 52510 3480 205 3419 168 52197 262 88 -270 -323 (-403; -208) 2 

*65 % 4 490525 0 8944 149272 7338 656078 11642 4080 21996 19236 (16545; 23959)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S66: Severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 110419 3228 276 4609 227 108535 352 118 -755 -840 (-925; -693) 12 

 1 64381 2411 120 1999 98 64575 153 51 -506 -542 (-580; -478) 6 

 1.5 57051 1757 60 1004 49 57695 77 26 -512 -528 (-549; -496) 7 

 **2 27669 1235 18 308 15 28562 24 8 -268 -272 (-280; -261) 2 

80 % 0.5 130310 5275 447 7489 368 127281 580 190 -718 -865 (-1002; -627) 10 

 1 89768 4455 253 4236 208 89525 328 108 -585 -666 (-746; -532) 8 

 1.5 80292 3799 179 3004 147 80759 232 76 -591 -646 (-706; -550) 9 

 2 50860 3274 128 2139 105 51762 165 54 -363 -399 (-445; -330) 3 

 4 40521 2034 105 1751 86 40613 133 44 -281 -305 (-353; -242) 1 

90 % 0.5 171432 6720 564 9438 463 167687 731 240 -979 -1159 (-1338; -860) 14 

 1 117483 5900 343 5749 282 117008 445 146 -748 -854 (-967; -671) 11 

 1.5 107814 5244 260 4352 214 108232 337 110 -767 -842 (-935; -702) 13 

 2 71037 4719 202 3377 166 72012 261 85 -473 -530 (-605; -420) 4 

 4 68559 3480 176 2935 145 68783 223 74 -478 -518 (-598; -413) 5 

*65 % 4 590566 0 10769 179729 8849 789912 13984 4873 26498 23174 (19932; 28853)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 

 

 

 

 

 

Page 123 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

69 
 

D. Very severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S67: Very severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 28133 6 % 7019 (6248; 7847) 975 (680; 1351) 243 (167; 341) 196 (103; 292) 1076450 (0.22) 

 1 12265 3 % 3060 (2724; 3421) 425 (297; 589) 106 (73; 149) 86 (45; 127) 1053773 (0.23) 

 1.5 6175 1 % 1541 (1371; 1722) 214 (149; 296) 53 (37; 75) 43 (23; 64) 1012284 (0.24) 

 2 1884 0 % 470 (418; 525) 65 (46; 90) 16 (11; 23) 13 (7; 20) 980932 (0.25) 

80% 0.5 44537 9 % 11112 (9891; 12422) 1544 (1077; 2138) 385 (264; 540) 310 (163; 462) 1219739 (0.19) 

 1 25243 5 % 6298 (5606; 7041) 875 (610; 1212) 218 (150; 306) 176 (92; 262) 1203429 (0.2) 

 1.5 17842 4 % 4452 (3962; 4976) 619 (431; 857) 154 (106; 217) 124 (65; 185) 1157630 (0.21) 

 2 12635 3 % 3152 (2806; 3524) 438 (306; 607) 109 (75; 153) 88 (46; 131) 1122526 (0.22) 

 4 10336 2 % 2579 (2295; 2883) 358 (250; 496) 89 (61; 125) 72 (38; 107) 1054551 (0.23) 

90% 0.5 55533 12 % 13856 (12333; 15489) 1925 (1343; 2666) 480 (330; 674) 387 (203; 576) 1305845 (0.17) 

 1 33934 7 % 8467 (7536; 9465) 1176 (821; 1629) 293 (201; 412) 237 (124; 352) 1296227 (0.18) 

 1.5 25661 5 % 6403 (5699; 7157) 890 (621; 1232) 222 (152; 311) 179 (94; 266) 1248650 (0.19) 

 2 19823 4 % 4946 (4402; 5529) 687 (479; 952) 171 (118; 241) 138 (72; 206) 1211808 (0.2) 

 4 17252 4 % 4304 (3831; 4812) 598 (417; 828) 149 (102; 209) 120 (63; 179) 1137467 (0.21) 

*65% 4 472571  117909 (104951; 131806) 16384 (11427; 22688) 4085 (2806; 5735) 3295 (1726; 4904) 923383 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S68: Very severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23911 4 % 5966 (5310; 6669) 829 (578; 1148) 207 (142; 290) 167 (87; 248) 1536646 (0.21) 

 1 10397 2 % 2594 (2309; 2900) 360 (251; 499) 90 (62; 126) 72 (38; 108) 1481918 (0.22) 

 1.5 5229 1 % 1305 (1161; 1458) 181 (126; 251) 45 (31; 63) 36 (19; 54) 1415085 (0.23) 

 2 1603 0 % 400 (356; 447) 56 (39; 77) 14 (10; 19) 11 (6; 17) 1365485 (0.24) 

80% 0.5 38383 6 % 9577 (8524; 10706) 1331 (928; 1843) 332 (228; 466) 268 (140; 398) 1771168 (0.18) 

 1 21735 3 % 5423 (4827; 6062) 754 (526; 1044) 188 (129; 264) 152 (79; 226) 1715054 (0.19) 

 1.5 15399 2 % 3842 (3420; 4295) 534 (372; 739) 133 (91; 187) 107 (56; 160) 1637757 (0.2) 

 2 10938 2 % 2729 (2429; 3051) 379 (264; 525) 95 (65; 133) 76 (40; 114) 1580018 (0.21) 

 4 8976 1 % 2240 (1993; 2504) 311 (217; 431) 78 (53; 109) 63 (33; 93) 1480107 (0.22) 

90% 0.5 48157 7 % 12015 (10695; 13432) 1670 (1164; 2312) 416 (286; 584) 336 (176; 500) 1918396 (0.16) 

 1 29392 4 % 7333 (6528; 8198) 1019 (711; 1411) 254 (175; 357) 205 (107; 305) 1863816 (0.17) 

 1.5 22247 3 % 5551 (4941; 6205) 771 (538; 1068) 192 (132; 270) 155 (81; 231) 1780676 (0.18) 

 2 17229 3 % 4299 (3826; 4805) 597 (417; 827) 149 (102; 209) 120 (63; 179) 1718206 (0.19) 

 4 15009 2 % 3745 (3333; 4186) 520 (363; 721) 130 (89; 182) 105 (55; 156) 1607829 (0.2) 

*65% 4 655087  163448 (145485; 182713) 22711 (15841; 31451) 5662 (3890; 7950) 4567 (2392; 6798) 1282181 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  

 

 

 

 

 

Page 125 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

71 
 

Table S69: Very severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and no extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20231 3 % 5048 (4493; 5643) 701 (489; 971) 175 (120; 246) 141 (74; 210) 1875806 (0.2) 

 1 8773 1 % 2189 (1948; 2447) 304 (212; 421) 76 (52; 106) 61 (32; 91) 1421501 (0.24) 

 1.5 4406 1 % 1099 (979; 1229) 153 (107; 212) 38 (26; 53) 31 (16; 46) 1663376 (0.23) 

 2 1353 0 % 338 (300; 377) 47 (33; 65) 12 (8; 16) 9 (5; 14) 1292265 (0.27) 

80% 0.5 32770 4 % 8176 (7278; 9140) 1136 (792; 1573) 283 (195; 398) 228 (120; 340) 1904152 (0.19) 

 1 18536 2 % 4625 (4117; 5170) 643 (448; 890) 160 (110; 225) 129 (68; 192) 1535186 (0.22) 

 1.5 13145 2 % 3280 (2919; 3666) 456 (318; 631) 114 (78; 160) 92 (48; 136) 1604228 (0.22) 

 2 9360 1 % 2335 (2079; 2611) 325 (226; 449) 81 (56; 114) 65 (34; 97) 1329497 (0.25) 

 4 7686 1 % 1918 (1707; 2144) 266 (186; 369) 66 (46; 93) 54 (28; 80) 1700235 (0.22) 

90% 0.5 41299 5 % 10304 (9172; 11519) 1432 (999; 1983) 357 (245; 501) 288 (151; 429) 2214411 (0.16) 

 1 25159 3 % 6277 (5587; 7017) 872 (608; 1208) 217 (149; 305) 175 (92; 261) 1747122 (0.19) 

 1.5 19046 2 % 4752 (4230; 5312) 660 (461; 914) 165 (113; 231) 133 (70; 198) 1802536 (0.19) 

 2 14779 2 % 3687 (3282; 4122) 512 (357; 710) 128 (88; 179) 103 (54; 153) 1482630 (0.22) 

 4 12882 2 % 3214 (2861; 3593) 447 (312; 618) 111 (76; 156) 90 (47; 134) 1887411 (0.2) 

*65% 4 788750  196797 (175169; 219993) 27345 (19073; 37868) 6817 (4683; 9572) 5499 (2880; 8185) 1543938 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S70: Very severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 39716 3226 480 12087 329 30045 797 533 490 390 (239; 606) 3 

 1 41061 2409 209 5270 144 37847 347 232 -39 -81 (-148; 12) 12 

 1.5 29351 1756 105 2653 72 28276 175 117 -114 -135 (-169; -88) 13 

 2 20312 1234 32 809 22 20682 53 36 -158 -164 (-175; -149) 14 

80 % 0.5 51913 5277 760 19137 521 36772 1273 842 898 729 (497; 1075) 2 

 1 58525 4456 431 10846 295 51409 720 476 196 101 (-32; 298) 7 

 1.5 47568 3799 305 7666 209 43187 509 336 68 1 (-94; 141) 10 

 2 38887 3274 216 5429 148 36368 360 237 -11 -58 (-127; 42) 11 

 4 17137 2033 176 4441 121 14432 291 194 144 109 (49; 192) 8 

90 % **0.5 58087 6722 948 23861 650 39349 1586 1049 1185 976 (683; 1409) 1 

 1 68713 5901 579 14581 397 59057 968 640 366 238 (56; 504) 4 

 1.5 58482 5244 438 11026 300 51962 731 483 201 106 (-33; 307) 6 

 2 50201 4718 338 8517 232 45832 564 372 97 24 (-86; 180) 9 

 4 27614 3477 294 7412 202 23183 486 324 249 192 (91; 329) 5 

*65 % 4 353397 0 8067 201918 5534 568916 13624 9257 22024 20394 (17899; 24010)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S71: Very severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 79503 3226 408 10273 280 71767 668 443 -64 -148 (-277; 34) 4 

 1 67830 2409 177 4467 122 65473 290 192 -377 -413 (-470; -333) 11 

 1.5 46227 1756 89 2247 61 45586 146 97 -319 -336 (-366; -296) 7 

 2 30063 1234 27 689 19 30562 45 30 -267 -272 (-282; -258) 6 

80 % 0.5 112030 5277 655 16492 450 99710 1082 709 65 -81 (-281; 217) 2 

 1 103851 4456 371 9339 255 98342 612 400 -391 -472 (-589; -304) 14 

 1.5 81629 3799 263 6617 181 78368 433 283 -366 -423 (-508; -303) 9 

 2 64856 3274 187 4700 128 63115 307 201 -336 -375 (-439; -288) 8 

 4 32035 2033 153 3857 105 29953 249 164 -56 -84 (-141; -11) 3 

90 % **0.5 131716 6722 822 20692 565 116359 1357 888 170 -11 (-268; 363) 1 

 1 126396 5901 502 12629 345 118822 827 541 -385 -494 (-655; -263) 13 

 1.5 104024 5244 380 9559 261 99069 625 409 -385 -465 (-593; -289) 12 

 2 86983 4718 294 7403 202 83803 484 316 -371 -429 (-534; -291) 10 

 4 52470 3477 256 6449 176 49067 417 275 -84 -130 (-225; -8) 5 

*65 % 4 490533 0 11182 279903 7684 789302 18781 12710 30493 28221 (24779; 33235)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S72: Very severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and no extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 110434 3226 345 8692 238 104384 559 368 -505 -577 (-686; -421) 13 

 1 64390 2409 150 3769 103 62777 242 159 -398 -428 (-476; -361) 8 

 1.5 57059 1756 75 1893 52 56796 122 80 -457 -472 (-498; -437) 11 

 2 27673 1234 23 581 16 28287 37 24 -251 -255 (-264; -243) 3 

80 % 0.5 130313 5277 559 14081 385 120566 914 593 -316 -440 (-611; -186) 5 

 1 89771 4456 316 7965 218 85729 516 335 -358 -428 (-526; -284) 7 

 1.5 80296 3799 224 5648 154 78069 366 237 -431 -479 (-552; -376) 9 

 2 50864 3274 160 4022 110 49846 260 168 -248 -282 (-336; -207) 2 

 **4 40494 2033 131 3302 90 39004 211 138 -187 -209 (-262; -143) 1 

90 % 0.5 171441 6722 705 17745 485 159227 1151 747 -473 -628 (-849; -306) 12 

 1 117490 5901 429 10810 296 111856 700 454 -441 -533 (-672; -336) 10 

 1.5 107823 5244 325 8184 224 104334 530 343 -534 -602 (-712; -450) 14 

 2 71045 4718 252 6350 174 68987 410 266 -293 -344 (-432; -226) 4 

 4 68514 3477 220 5535 151 66085 354 231 -320 -357 (-446; -246) 6 

*65 % 4 590573 0 13464 337014 9266 950317 22511 15182 36659 33907 (29785; 39945)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Section IV: Scenarios with low symptomatic proportion (35% children, and 25% adults assumed to be 

symptomatic), with extra mixing 
 

A. Seasonal influenza 

i. Epidemiology (R_eff = 1.2, 1.3, 1.4) 

Table S73: Seasonal influenza with R_eff=1.2: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU admissions 

avoided 

Avoided 

Deaths 

65% 0.5 17945 11 % 2682 (2282; 3125) 129 (54; 255) 13 (5; 26) 27 (14; 41) 238836 (0.4) 

 1 7892 5 % 1180 (1004; 1374) 57 (24; 112) 6 (2; 11) 12 (6; 18) 236903 (0.43) 

 1.5 3986 2 % 596 (507; 694) 29 (12; 57) 3 (1; 6) 6 (3; 9) 226116 (0.46) 

 2 1232 1 % 184 (157; 215) 9 (4; 17) 1 (0; 2) 2 (1; 3) 217639 (0.48) 

80% 0.5 25877 16 % 3868 (3291; 4506) 186 (78; 367) 18 (8; 37) 39 (21; 58) 256515 (0.36) 

 1 14189 9 % 2121 (1805; 2471) 102 (43; 201) 10 (4; 20) 22 (11; 32) 256992 (0.38) 

 1.5 9645 6 % 1442 (1227; 1680) 69 (29; 137) 7 (3; 14) 15 (8; 22) 245180 (0.41) 

 2 6433 4 % 962 (818; 1120) 46 (20; 91) 5 (2; 9) 10 (5; 15) 235675 (0.44) 

 4 5001 3 % 748 (636; 871) 36 (15; 71) 4 (1; 7) 8 (4; 11) 215703 (0.48) 

90% 0.5 31068 19 % 4644 (3952; 5410) 224 (94; 441) 22 (9; 45) 47 (25; 70) 266234 (0.33) 

 1 18343 11 % 2742 (2333; 3194) 132 (56; 260) 13 (5; 26) 28 (15; 41) 268862 (0.36) 

 1.5 13389 8 % 2001 (1703; 2332) 96 (41; 190) 10 (4; 19) 20 (11; 30) 256646 (0.39) 

 2 9872 6 % 1476 (1256; 1719) 71 (30; 140) 7 (3; 14) 15 (8; 22) 246685 (0.41) 

 4 8304 5 % 1241 (1056; 1446) 60 (25; 118) 6 (2; 12) 13 (7; 19) 224932 (0.45) 

*65 % 4 162646  24312 (20687; 28323) 1171 (493; 2307) 116 (48; 233) 247 (129; 368) 200628 (0.53) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S74: Seasonal influenza with R_eff=1.3: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital 

admissions 

avoided 

ICU 

admissions 

avoided 

Avoided 

Deaths 

65% 0.5 17154 6 % 2564 (2182; 2987) 124 (52; 243) 12 (5; 25) 26 (14; 39) 414674 (0.39) 

 1 7519 3 % 1124 (956; 1309) 54 (23; 107) 5 (2; 11) 11 (6; 17) 398675 (0.42) 

 1.5 3803 1 % 568 (484; 662) 27 (12; 54) 3 (1; 5) 6 (3; 9) 375805 (0.45) 

 2 1175 0 % 176 (149; 205) 8 (4; 17) 1 (0; 2) 2 (1; 3) 358581 (0.47) 

80% 0.5 25288 9 % 3780 (3216; 4404) 182 (77; 359) 18 (7; 36) 38 (20; 57) 457241 (0.34) 

 1 13941 5 % 2084 (1773; 2428) 100 (42; 198) 10 (4; 20) 21 (11; 32) 440965 (0.37) 

 1.5 9542 4 % 1426 (1214; 1662) 69 (29; 135) 7 (3; 14) 14 (8; 22) 414533 (0.4) 

 2 6434 2 % 962 (818; 1120) 46 (20; 91) 5 (2; 9) 10 (5; 15) 394429 (0.42) 

 4 5057 2 % 756 (643; 881) 36 (15; 72) 4 (1; 7) 8 (4; 11) 358719 (0.47) 

90% 0.5 30656 11 % 4582 (3899; 5338) 221 (93; 435) 22 (9; 44) 46 (24; 69) 483185 (0.32) 

 1 18183 7 % 2718 (2313; 3166) 131 (55; 258) 13 (5; 26) 28 (14; 41) 467434 (0.34) 

 1.5 13344 5 % 1995 (1697; 2324) 96 (40; 189) 10 (4; 19) 20 (11; 30) 438982 (0.37) 

 2 9934 4 % 1485 (1264; 1730) 72 (30; 141) 7 (3; 14) 15 (8; 22) 417174 (0.4) 

 4 8401 3 % 1256 (1069; 1463) 61 (25; 119) 6 (2; 12) 13 (7; 19) 377827 (0.44) 

*65% 4 267991  40058 (34087; 46668) 1930 (813; 3801) 191 (79; 384) 406 (213; 606) 328700 (0.52) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S75: Seasonal influenza with R_eff=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each sick 

leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean 

workdays lost 

(proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 16209 5 % 2423 (2062; 2823) 117 (49; 230) 12 (5; 23) 25 (13; 37) 564444 (0.38) 

 1 7094 2 % 1060 (902; 1235) 51 (22; 101) 5 (2; 10) 11 (6; 16) 535802 (0.4) 

 1.5 3585 1 % 536 (456; 624) 26 (11; 51) 3 (1; 5) 5 (3; 8) 502240 (0.44) 

 2 1102 0 % 165 (140; 192) 8 (3; 16) 1 (0; 2) 2 (1; 2) 477284 (0.46) 

80% 0.5 24283 7 % 3630 (3089; 4229) 175 (74; 344) 17 (7; 35) 37 (19; 55) 629516 (0.33) 

 1 13422 4 % 2006 (1707; 2337) 97 (41; 190) 10 (4; 19) 20 (11; 30) 598014 (0.36) 

 1.5 9226 3 % 1379 (1173; 1607) 66 (28; 131) 7 (3; 13) 14 (7; 21) 558548 (0.39) 

 2 6274 2 % 938 (798; 1093) 45 (19; 89) 4 (2; 9) 10 (5; 14) 528991 (0.41) 

 4 4968 1 % 743 (632; 865) 36 (15; 70) 4 (1; 7) 8 (4; 11) 479390 (0.46) 

90% 0.5 29644 8 % 4431 (3771; 5162) 214 (90; 420) 21 (9; 43) 45 (24; 67) 670253 (0.31) 

 1 17631 5 % 2635 (2243; 3070) 127 (53; 250) 13 (5; 25) 27 (14; 40) 637645 (0.33) 

 1.5 12991 4 % 1942 (1652; 2262) 94 (39; 184) 9 (4; 19) 20 (10; 29) 594621 (0.36) 

 2 9710 3 % 1451 (1235; 1691) 70 (29; 138) 7 (3; 14) 15 (8; 22) 562274 (0.38) 

 4 8263 2 % 1235 (1051; 1439) 60 (25; 117) 6 (2; 12) 13 (7; 19) 507324 (0.43) 

*65% 4 357358  53417 (45453; 62230) 2574 (1084; 5069) 255 (105; 512) 542 (284; 808) 436069 (0.5) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  

 

 

 

 

 

Page 132 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

78 
 

ii. Costs and effects (R_eff = 1.2, 1.3, 1.4) 

Table S76: Seasonal influenza with R_eff=1.2: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 9650 3227 184 1434 190 11069 280 70 167 88 (17; 214) 3 

 1 11509 2411 81 631 84 13124 123 31 -11 -46 (-76; 11) 12 

 1.5 8488 1757 41 319 42 9844 62 16 -38 -56 (-71; -27) 13 

 2 6035 1234 13 98 13 7145 19 5 -54 -59 (-64; -50) 14 

80 % 0.5 9057 5276 265 2083 275 11711 411 101 291 170 (72; 358) 2 

 1 12441 4456 145 1142 151 15459 225 55 68 1 (-53; 104) 7 

 1.5 9663 3799 99 776 102 12485 153 38 26 -19 (-56; 51) 10 

 2 7303 3274 66 518 68 9926 102 25 1 -29 (-54; 18) 11 

 4 878 2034 51 400 53 2408 78 19 53 32 (12; 67) 8 

90 % **0.5 8293 6721 318 2501 330 11865 493 121 372 226 (109; 452) 1 

 1 12772 5901 188 1476 195 16814 291 72 120 34 (-36; 167) 4 

 1.5 10199 5244 137 1078 142 14087 212 52 69 6 (-45; 103) 6 

 2 7955 4719 101 795 105 11674 157 38 38 -8 (-46; 63) 9 

 4 1305 3479 85 664 88 3948 129 32 89 53 (20; 112) 5 

*65 % 4 78363 0 1665 12937 1728 94693 2541 636 3873 3151 (2526; 4317)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S77: Seasonal influenza with R_eff=1.3: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 27437 3227 176 1371 182 28936 267 67 -28 -104 (-170; 18) 5 

 1 24078 2411 77 601 80 25731 117 29 -145 -178 (-208; -125) 14 

 1.5 16549 1757 39 304 40 17923 59 15 -124 -140 (-155; -113) 13 

 2 10839 1234 12 94 12 11955 18 5 -104 -108 (-114; -100) 11 

80 % 0.5 31765 5276 259 2036 268 34478 401 98 49 -70 (-165; 115) 2 

 1 29477 4456 143 1122 148 32520 221 54 -111 -176 (-229; -74) 12 

 1.5 21715 3799 98 768 101 24548 151 37 -99 -144 (-180; -74) 10 

 2 15748 3274 66 518 68 18370 102 25 -85 -115 (-140; -68) 8 

 4 3948 2034 52 404 54 5473 79 20 23 1 (-19; 37) 4 

90 % 0.5 34177 6721 314 2468 325 37792 486 119 101 -43 (-159; 179) 1 

 1 32738 5901 186 1464 193 36796 288 71 -87 -172 (-241; -40) 9 

 1.5 24889 5244 137 1074 142 28781 212 52 -82 -144 (-196; -47) 7 

 2 18788 4719 102 800 105 22500 158 39 -72 -117 (-156; -45) 6 

 **4 6405 3479 86 671 89 9037 131 33 39 3 (-32; 63) 3 

*65 % 4 128298 0 2743 21316 2849 155206 4185 1046 6385 5196 (4165; 7117)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S78: Seasonal influenza with R_eff=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 43340 3227 166 1295 172 44934 252 63 -206 -277 (-340; -162) 9 

 1 35227 2411 73 567 75 36923 110 28 -266 -297 (-325; -246) 12 

 1.5 23688 1757 37 286 38 25084 56 14 -200 -215 (-230; -189) 8 

 2 15078 1234 11 88 12 16201 17 4 -148 -152 (-158; -144) 3 

80 % 0.5 52281 5276 249 1955 258 55096 385 94 -177 -291 (-383; -114) 7 

 1 44760 4456 137 1080 143 47855 213 52 -275 -338 (-389; -240) 13 

 1.5 32527 3799 94 743 98 35391 146 36 -215 -257 (-293; -191) 10 

 2 23314 3274 64 505 67 25952 99 24 -165 -194 (-219; -148) 5 

 **4 6760 2034 51 397 53 8293 77 19 -7 -28 (-49; 7) 1 

90 % 0.5 57704 6721 303 2386 315 61421 470 115 -157 -296 (-408; -81) 4 

 1 50737 5901 180 1419 187 54851 279 68 -280 -362 (-430; -234) 14 

 1.5 38116 5244 133 1046 138 42044 206 50 -223 -283 (-333; -188) 11 

 2 28565 4719 99 782 103 32301 154 38 -176 -219 (-258; -149) 6 

 4 11081 3479 85 660 88 13727 129 32 -11 -47 (-81; 13) 2 

*65 % 4 170114 0 3658 28425 3801 205998 5578 1392 8517 6933 (5559; 9487)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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B. Moderate pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S79: Moderate pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23680 5 % 3540 (3012; 4124) 171 (72; 336) 17 (7; 34) 36 (19; 54) 1091116 (0.22) 

 1 10333 2 % 1545 (1314; 1799) 74 (31; 147) 7 (3; 15) 16 (8; 23) 1061697 (0.23) 

 1.5 5204 1 % 778 (662; 906) 37 (16; 74) 4 (2; 7) 8 (4; 12) 1017659 (0.24) 

 2 1589 0 % 238 (202; 277) 11 (5; 23) 1 (0; 2) 2 (1; 4) 984651 (0.25) 

80% 0.5 37330 8 % 5580 (4748; 6501) 269 (113; 529) 27 (11; 54) 57 (30; 84) 1245270 (0.19) 

 1 21139 4 % 3160 (2689; 3681) 152 (64; 300) 15 (6; 30) 32 (17; 48) 1218871 (0.2) 

 1.5 14921 3 % 2230 (1898; 2598) 107 (45; 212) 11 (4; 21) 23 (12; 34) 1169108 (0.21) 

 2 10551 2 % 1577 (1342; 1837) 76 (32; 150) 8 (3; 15) 16 (8; 24) 1131404 (0.22) 

 4 8612 2 % 1287 (1095; 1500) 62 (26; 122) 6 (3; 12) 13 (7; 19) 1061981 (0.23) 

90% 0.5 46457 10 % 6944 (5909; 8090) 335 (141; 659) 33 (14; 67) 70 (37; 105) 1340091 (0.17) 

 1 28380 6 % 4242 (3610; 4942) 204 (86; 403) 20 (8; 41) 43 (23; 64) 1317712 (0.18) 

 1.5 21436 5 % 3204 (2727; 3733) 154 (65; 304) 15 (6; 31) 33 (17; 48) 1265068 (0.19) 

 2 16549 3 % 2474 (2105; 2882) 119 (50; 235) 12 (5; 24) 25 (13; 37) 1224889 (0.2) 

 4 14382 3 % 2150 (1829; 2504) 104 (44; 204) 10 (4; 21) 22 (11; 33) 1148600 (0.21) 

*65% 4 473995  70851 (60289; 82542) 3414 (1437; 6723) 338 (139; 680) 719 (377; 1072) 926266 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S80: Moderate pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20039 3 % 2995 (2549; 3490) 144 (61; 284) 14 (6; 29) 30 (16; 45) 1549468 (0.21) 

 1 8717 1 % 1303 (1109; 1518) 63 (26; 124) 6 (3; 12) 13 (7; 20) 1488845 (0.22) 

 1.5 4384 1 % 655 (558; 763) 32 (13; 62) 3 (1; 6) 7 (3; 10) 1419784 (0.23) 

 2 1337 0 % 200 (170; 233) 10 (4; 19) 1 (0; 2) 2 (1; 3) 1368766 (0.24) 

80% 0.5 32035 5 % 4788 (4075; 5579) 231 (97; 454) 23 (9; 46) 49 (25; 72) 1793787 (0.18) 

 1 18150 3 % 2713 (2309; 3161) 131 (55; 257) 13 (5; 26) 28 (14; 41) 1728624 (0.19) 

 1.5 12830 2 % 1918 (1632; 2234) 92 (39; 182) 9 (4; 18) 19 (10; 29) 1647863 (0.2) 

 2 9113 1 % 1362 (1159; 1587) 66 (28; 129) 7 (3; 13) 14 (7; 21) 1587809 (0.21) 

 4 7466 1 % 1116 (950; 1300) 54 (23; 106) 5 (2; 11) 11 (6; 17) 1486605 (0.22) 

90% 0.5 40148 6 % 6001 (5107; 6991) 289 (122; 569) 29 (12; 58) 61 (32; 91) 1948913 (0.16) 

 1 24504 4 % 3663 (3117; 4267) 176 (74; 348) 17 (7; 35) 37 (19; 55) 1882840 (0.17) 

 1.5 18532 3 % 2770 (2357; 3227) 133 (56; 263) 13 (5; 27) 28 (15; 42) 1795168 (0.18) 

 2 14344 2 % 2144 (1824; 2498) 103 (43; 203) 10 (4; 21) 22 (11; 32) 1729747 (0.19) 

 4 12494 2 % 1868 (1589; 2176) 90 (38; 177) 9 (4; 18) 19 (10; 28) 1617602 (0.2) 

*65% 4 656378  98113 (83487; 114302) 4728 (1990; 9310) 469 (193; 941) 995 (522; 1484) 1284702 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S81: Moderate pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 16883 2 % 2524 (2147; 2940) 122 (51; 239) 12 (5; 24) 26 (13; 38) 1886851 (0.2) 

 1 7331 1 % 1096 (932; 1277) 53 (22; 104) 5 (2; 11) 11 (6; 17) 1802061 (0.21) 

 1.5 3683 0 % 551 (468; 641) 27 (11; 52) 3 (1; 5) 6 (3; 8) 1714030 (0.22) 

 2 1131 0 % 169 (144; 197) 8 (3; 16) 1 (0; 2) 2 (1; 3) 1649393 (0.23) 

80% 0.5 27246 3 % 4073 (3466; 4745) 196 (83; 386) 19 (8; 39) 41 (22; 62) 2200452 (0.17) 

 1 15426 2 % 2306 (1962; 2686) 111 (47; 219) 11 (5; 22) 23 (12; 35) 2104744 (0.18) 

 1.5 10926 1 % 1633 (1390; 1903) 79 (33; 155) 8 (3; 16) 17 (9; 25) 2000221 (0.19) 

 2 7776 1 % 1162 (989; 1354) 56 (24; 110) 6 (2; 11) 12 (6; 18) 1923166 (0.2) 

 4 6390 1 % 955 (813; 1113) 46 (19; 91) 5 (2; 9) 10 (5; 14) 1798067 (0.21) 

90% 0.5 34289 4 % 5125 (4361; 5971) 247 (104; 486) 24 (10; 49) 52 (27; 78) 2402402 (0.16) 

 1 20909 3 % 3125 (2659; 3641) 151 (63; 297) 15 (6; 30) 32 (17; 47) 2301410 (0.17) 

 1.5 15831 2 % 2366 (2014; 2757) 114 (48; 225) 11 (5; 23) 24 (13; 36) 2186747 (0.17) 

 2 12265 2 % 1833 (1560; 2136) 88 (37; 174) 9 (4; 18) 19 (10; 28) 2101984 (0.18) 

 4 10691 1 % 1598 (1360; 1862) 77 (32; 152) 8 (3; 15) 16 (9; 24) 1962808 (0.19) 

*65% 4 789919  118074 (100472; 137557) 5689 (2395; 11204) 564 (232; 1133) 1198 (628; 1786) 1546131 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S82: Moderate pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 46742 3227 242 1892 252 47583 376 98 -110 -214 (-306; -46) 4 

 1 44083 2411 106 826 110 45453 164 43 -300 -345 (-385; -271) 9 

 1.5 30851 1757 53 416 55 32084 83 21 -245 -267 (-288; -230) 7 

 2 20797 1234 16 127 17 21872 25 7 -198 -204 (-211; -192) 6 

80 % 0.5 63938 5276 382 3005 397 65430 602 154 -65 -239 (-382; 32) 2 

 1 65234 4456 216 1702 225 67547 341 87 -348 -445 (-528; -292) 12 

 1.5 52208 3799 153 1201 159 54495 240 61 -315 -382 (-442; -273) 10 

 2 42127 3274 108 849 112 44332 170 43 -282 -327 (-372; -250) 8 

 **4 19675 2034 88 688 92 20841 136 35 -76 -110 (-149; -47) 3 

90 % 0.5 73763 6721 476 3739 494 75775 749 191 -24 -238 (-417; 99) 1 

 1 78088 5901 290 2284 302 81112 457 116 -370 -497 (-611; -290) 14 

 1.5 65389 5244 219 1725 228 68461 345 88 -353 -446 (-535; -289) 13 

 2 55438 4719 169 1332 176 58480 266 68 -330 -399 (-472; -279) 11 

 4 31977 3479 147 1149 153 34007 228 59 -119 -175 (-241; -71) 5 

*65 % 4 354496 0 4852 37702 5050 402100 7585 2020 14294 12205 (10376; 15582)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S83: Moderate pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 85707 3227 205 1601 213 86915 316 81 -570 -658 (-736; -516) 6 

 1 70493 2411 89 697 93 72025 138 35 -597 -633 (-669; -570) 7 

 1.5 47556 1757 45 350 47 48872 69 18 -429 -447 (-466; -415) 4 

 2 30511 1234 14 107 14 31611 21 5 -301 -306 (-314; -295) 2 

80 % 0.5 122785 5276 328 2579 341 124814 514 129 -759 -907 (-1031; -673) 10 

 1 109802 4456 186 1461 193 112417 291 73 -855 -936 (-1010; -804) 11 

 1.5 85761 3799 131 1033 137 88259 206 51 -694 -749 (-804; -655) 8 

 2 67729 3274 93 734 97 70079 146 36 -569 -603 (-648; -536) 5 

 **4 34275 2034 76 597 79 35556 118 30 -245 -270 (-313; -212) 1 

90 % 0.5 145799 6721 411 3232 427 148450 644 161 -870 -1049 (-1211; -759) 13 

 1 134773 5901 251 1972 261 138190 393 98 -1016 -1121 (-1225; -942) 14 

 1.5 110178 5244 190 1492 197 113544 297 74 -861 -936 (-1021; -799) 12 

 2 91654 4719 147 1155 153 94919 230 57 -738 -790 (-866; -683) 9 

 4 56345 3479 128 998 133 58565 197 50 -401 -442 (-513; -346) 3 

*65 % 4 491494 0 6718 52209 7004 557425 10481 2771 19837 16940 (14410; 21625)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 

 

 

 

 

 

Page 140 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

86 
 

Table S84: Moderate pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 115807 3227 173 1349 180 117333 265 67 -931 -1003 (-1071; -882) 7 

 1 90622 2411 75 586 78 92293 115 29 -826 -854 (-888; -801) 6 

 1.5 60213 1757 38 294 39 61599 58 15 -570 -584 (-602; -556) 3 

 **2 37810 1234 12 90 12 38931 18 4 -379 -382 (-391; -371) 1 

80 % 0.5 168768 5276 279 2193 290 171282 436 108 -1311 -1436 (-1542; -1238) 12 

 1 144208 4456 158 1242 164 147099 247 61 -1254 -1321 (-1385; -1207) 10 

 1.5 111582 3799 112 879 116 114273 175 43 -991 -1033 (-1086; -953) 8 

 2 87419 3274 80 626 83 89905 124 31 -793 -819 (-865; -758) 5 

 4 45642 2034 65 511 68 47031 100 25 -379 -397 (-442; -342) 2 

90 % 0.5 202456 6721 351 2760 365 205701 548 135 -1550 -1699 (-1841; -1448) 14 

 1 178778 5901 214 1683 223 182560 334 82 -1528 -1611 (-1709; -1456) 13 

 1.5 144865 5244 162 1274 169 148505 253 62 -1262 -1318 (-1404; -1197) 11 

 2 119663 4719 126 987 131 123139 196 48 -1060 -1099 (-1177; -1000) 9 

 4 75366 3479 109 854 114 77768 168 42 -625 -655 (-730; -563) 4 

*65 % 4 591411 0 8085 62831 8442 670769 12591 3308 23896 20409 (17366; 26048)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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C. Severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S85: Severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23680 5 % 4723 (4126; 5372) 466 (285; 714) 79 (48; 123) 53 (28; 79) 1091114 (0.22) 

 1 10333 2 % 2061 (1801; 2344) 203 (124; 312) 34 (21; 54) 23 (12; 34) 1061695 (0.23) 

 1.5 5204 1 % 1038 (907; 1180) 102 (63; 157) 17 (10; 27) 12 (6; 17) 1017657 (0.24) 

 2 1589 0 % 317 (277; 360) 31 (19; 48) 5 (3; 8) 4 (2; 5) 984649 (0.25) 

80% 0.5 37330 8 % 7446 (6505; 8468) 735 (449; 1126) 125 (75; 193) 84 (44; 124) 1245268 (0.19) 

 1 21139 4 % 4217 (3684; 4795) 416 (254; 638) 71 (42; 109) 47 (25; 70) 1218869 (0.2) 

 1.5 14921 3 % 2976 (2600; 3385) 294 (179; 450) 50 (30; 77) 33 (18; 50) 1169106 (0.21) 

 2 10551 2 % 2105 (1839; 2393) 208 (127; 318) 35 (21; 55) 24 (12; 35) 1131402 (0.22) 

 4 8612 2 % 1718 (1501; 1954) 169 (104; 260) 29 (17; 45) 19 (10; 29) 1061979 (0.23) 

90% 0.5 46457 10 % 9267 (8095; 10538) 914 (558; 1401) 155 (93; 241) 104 (55; 155) 1340089 (0.17) 

 1 28380 6 % 5661 (4945; 6438) 559 (341; 856) 95 (57; 147) 63 (33; 95) 1317710 (0.18) 

 1.5 21436 5 % 4276 (3735; 4863) 422 (258; 647) 72 (43; 111) 48 (25; 71) 1265066 (0.19) 

 2 16549 3 % 3301 (2884; 3754) 326 (199; 499) 55 (33; 86) 37 (19; 55) 1224887 (0.2) 

 4 14382 3 % 2869 (2506; 3262) 283 (173; 434) 48 (29; 74) 32 (17; 48) 1148598 (0.21) 

*65% 4 473995  94548 (82595; 107523) 9328 (5698; 14296) 1581 (951; 2455) 1060 (556; 1580) 926264 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S86: Severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20039 3 % 3997 (3492; 4546) 394 (241; 604) 67 (40; 104) 45 (24; 67) 1549465 (0.21) 

 1 8717 1 % 1739 (1519; 1977) 172 (105; 263) 29 (17; 45) 19 (10; 29) 1488842 (0.22) 

 1.5 4384 1 % 874 (764; 994) 86 (53; 132) 15 (9; 23) 10 (5; 15) 1419781 (0.23) 

 2 1337 0 % 267 (233; 303) 26 (16; 40) 4 (3; 7) 3 (2; 4) 1368763 (0.24) 

80% 0.5 32035 5 % 6390 (5582; 7267) 630 (385; 966) 107 (64; 166) 72 (38; 107) 1793784 (0.18) 

 1 18150 3 % 3620 (3163; 4117) 357 (218; 547) 61 (36; 94) 41 (21; 61) 1728621 (0.19) 

 1.5 12830 2 % 2559 (2236; 2910) 252 (154; 387) 43 (26; 66) 29 (15; 43) 1647861 (0.2) 

 2 9113 1 % 1818 (1588; 2067) 179 (110; 275) 30 (18; 47) 20 (11; 30) 1587806 (0.21) 

 4 7466 1 % 1489 (1301; 1694) 147 (90; 225) 25 (15; 39) 17 (9; 25) 1486602 (0.22) 

90% 0.5 40148 6 % 8008 (6996; 9107) 790 (483; 1211) 134 (81; 208) 90 (47; 134) 1948910 (0.16) 

 1 24504 4 % 4888 (4270; 5559) 482 (295; 739) 82 (49; 127) 55 (29; 82) 1882837 (0.17) 

 1.5 18532 3 % 3697 (3229; 4204) 365 (223; 559) 62 (37; 96) 41 (22; 62) 1795165 (0.18) 

 2 14344 2 % 2861 (2499; 3254) 282 (172; 433) 48 (29; 74) 32 (17; 48) 1729744 (0.19) 

 4 12494 2 % 2492 (2177; 2834) 246 (150; 377) 42 (25; 65) 28 (15; 42) 1617599 (0.2) 

*65% 4 656378  130928 (114375; 148895) 12917 (7891; 19796) 2190 (1317; 3400) 1468 (770; 2188) 1284699 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S87: Severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with each 

sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 34289 4 % 3368 (2942; 3830) 332 (203; 509) 56 (34; 87) 38 (20; 56) 2402399 (0.2) 

 1 20909 3 % 1462 (1277; 1663) 144 (88; 221) 24 (15; 38) 16 (9; 24) 2301407 (0.21) 

 1.5 15831 2 % 735 (642; 835) 72 (44; 111) 12 (7; 19) 8 (4; 12) 2186744 (0.22) 

 2 12265 2 % 226 (197; 257) 22 (14; 34) 4 (2; 6) 3 (1; 4) 2101981 (0.23) 

80% 0.5 10691 1 % 5435 (4748; 6181) 536 (328; 822) 91 (55; 141) 61 (32; 91) 1962805 (0.17) 

 1 27246 3 % 3077 (2688; 3499) 304 (185; 465) 51 (31; 80) 35 (18; 51) 2200449 (0.18) 

 1.5 15426 2 % 2179 (1904; 2478) 215 (131; 330) 36 (22; 57) 24 (13; 36) 2104741 (0.19) 

 2 10926 1 % 1551 (1355; 1764) 153 (93; 235) 26 (16; 40) 17 (9; 26) 2000218 (0.2) 

 4 7776 1 % 1275 (1113; 1450) 126 (77; 193) 21 (13; 33) 14 (7; 21) 1923163 (0.21) 

90% 0.5 6390 1 % 6840 (5975; 7778) 675 (412; 1034) 114 (69; 178) 77 (40; 114) 1798064 (0.16) 

 1 16883 2 % 4171 (3643; 4743) 411 (251; 631) 70 (42; 108) 47 (25; 70) 1886848 (0.17) 

 1.5 7331 1 % 3158 (2759; 3591) 312 (190; 477) 53 (32; 82) 35 (19; 53) 1802058 (0.17) 

 2 3683 0 % 2447 (2137; 2782) 241 (147; 370) 41 (25; 64) 27 (14; 41) 1714027 (0.18) 

 4 1131 0 % 2133 (1863; 2425) 210 (129; 322) 36 (21; 55) 24 (13; 36) 1649390 (0.19) 

*65% 4 789919  157566 (137645; 179188) 15546 (9496; 23824) 2635 (1585; 4092) 1767 (927; 2634) 1546128 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S88: Severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 46739 3228 323 5395 264 43984 417 144 -31 -133 (-231; 39) 3 

 1 44080 2411 141 2354 115 43880 182 63 -265 -309 (-352; -234) 9 

 1.5 30849 1757 71 1186 58 31292 92 32 -227 -249 (-271; -211) 7 

 2 20795 1235 22 362 18 21629 28 10 -193 -198 (-206; -187) 6 

80 % 0.5 63933 5275 510 8531 417 59751 669 227 59 -111 (-263; 162) 2 

 1 65229 4455 289 4831 236 64328 378 128 -278 -372 (-461; -218) 13 

 1.5 52203 3799 204 3410 167 52221 267 90 -266 -331 (-395; -222) 10 

 2 42121 3274 144 2411 118 42722 189 64 -247 -291 (-339; -214) 8 

 4 19685 2034 118 1962 96 19543 151 52 -48 -80 (-122; -17) 4 

90 % **0.5 73753 6720 634 10617 519 68703 832 282 131 -76 (-270; 260) 1 

 1 78078 5900 387 6486 317 76788 508 172 -275 -399 (-521; -193) 12 

 1.5 65379 5244 293 4899 239 65192 383 129 -281 -372 (-467; -216) 14 

 2 55427 4719 226 3782 185 55954 296 100 -275 -342 (-419; -221) 11 

 4 31994 3480 196 3277 161 31840 253 87 -72 -125 (-196; -21) 5 

*65 % 4 354496 0 6471 108007 5301 474275 8447 2980 15892 13890 (11949; 17317)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S89: Severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 85700 3228 274 4565 224 83865 351 119 -504 -590 (-673; -444) 5 

 1 70487 2411 119 1986 97 70696 153 52 -568 -604 (-642; -540) 7 

 1.5 47552 1757 60 999 49 48202 77 26 -415 -432 (-452; -400) 4 

 2 30509 1235 18 305 15 31405 23 8 -297 -301 (-309; -290) 2 

80 % 0.5 122778 5275 437 7321 358 119937 570 190 -653 -797 (-930; -565) 9 

 1 109795 4455 248 4148 203 109651 323 107 -795 -874 (-953; -743) 12 

 1.5 85753 3799 175 2932 143 86301 228 76 -652 -705 (-764; -611) 8 

 2 67721 3274 124 2083 102 68686 162 54 -539 -572 (-620; -504) 6 

 **4 34288 2034 102 1701 83 34436 130 44 -221 -245 (-289; -186) 1 

90 % 0.5 145785 6720 548 9175 449 142334 714 238 -737 -913 (-1086; -621) 11 

 1 134759 5900 335 5600 274 134451 436 145 -935 -1037 (-1149; -858) 14 

 1.5 110164 5244 253 4235 207 110713 329 109 -800 -872 (-964; -735) 13 

 2 91640 4719 196 3278 160 92725 255 84 -691 -742 (-822; -633) 10 

 4 56367 3480 171 2846 140 56691 218 73 -360 -401 (-474; -303) 3 

*65 % 4 491495 0 8961 149566 7353 657375 11664 4087 22040 19275 (16578; 24007)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S90: Severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the baseline, 

assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 115798 3228 231 3846 189 114760 294 99 -876 -946 (-1019; -823) 7 

 1 90614 2411 100 1670 82 91173 128 43 -802 -830 (-865; -776) 6 

 1.5 60208 1757 50 839 41 61035 64 22 -558 -571 (-591; -543) 3 

 2 37807 1235 15 258 13 38756 20 7 -376 -379 (-387; -368) 2 

80 % 0.5 168761 5275 372 6226 305 167133 483 159 -1222 -1342 (-1458; -1145) 12 

 1 144200 4455 211 3525 172 144746 273 90 -1203 -1267 (-1338; -1155) 10 

 1.5 111573 3799 149 2497 122 112603 193 63 -955 -997 (-1052; -915) 8 

 2 87410 3274 106 1777 87 88713 137 45 -767 -793 (-841; -732) 5 

 **4 45658 2034 87 1456 71 46078 111 37 -359 -376 (-423; -321) 1 

90 % 0.5 202439 6720 468 7836 383 200472 607 200 -1437 -1583 (-1735; -1334) 13 

 1 178762 5900 285 4778 234 179364 370 121 -1459 -1540 (-1645; -1384) 14 

 1.5 144848 5244 216 3618 177 146081 280 92 -1210 -1264 (-1356; -1143) 11 

 2 119646 4719 167 2803 137 121257 217 71 -1020 -1057 (-1139; -957) 9 

 4 75394 3480 146 2436 120 76172 186 62 -591 -620 (-698; -528) 4 

*65 % 4 591413 0 10785 179995 8862 791055 14004 4879 26536 23208 (19961; 28896)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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D. Very severe pandemic  

i. Epidemiology (R_0 = 1.4, 1.6, 1.8) 

Table S91: Very severe pandemic influenza with R_0=1.4: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 23680 5 % 5908 (5259; 6605) 821 (573; 1137) 205 (141; 287) 165 (86; 246) 1091111 (0.22) 

 1 10333 2 % 2578 (2295; 2882) 358 (250; 496) 89 (61; 125) 72 (38; 107) 1061692 (0.23) 

 1.5 5204 1 % 1298 (1156; 1451) 180 (126; 250) 45 (31; 63) 36 (19; 54) 1017653 (0.24) 

 2 1589 0 % 396 (353; 443) 55 (38; 76) 14 (9; 19) 11 (6; 16) 984645 (0.25) 

80% 0.5 37330 8 % 9314 (8290; 10412) 1294 (903; 1792) 323 (222; 453) 260 (136; 387) 1245265 (0.19) 

 1 21139 4 % 5274 (4695; 5896) 733 (511; 1015) 183 (126; 257) 147 (77; 219) 1218865 (0.2) 

 1.5 14921 3 % 3723 (3314; 4162) 517 (361; 716) 129 (89; 181) 104 (54; 155) 1169102 (0.21) 

 2 10551 2 % 2633 (2343; 2943) 366 (255; 507) 91 (63; 128) 74 (39; 109) 1131398 (0.22) 

 4 8612 2 % 2149 (1913; 2402) 299 (208; 413) 74 (51; 105) 60 (31; 89) 1061975 (0.23) 

90% 0.5 46457 10 % 11591 (10317; 12957) 1611 (1123; 2230) 402 (276; 564) 324 (170; 482) 1340086 (0.17) 

 1 28380 6 % 7081 (6303; 7916) 984 (686; 1363) 245 (169; 344) 198 (104; 294) 1317707 (0.18) 

 1.5 21436 5 % 5348 (4761; 5979) 743 (518; 1029) 185 (127; 260) 149 (78; 222) 1265062 (0.19) 

 2 16549 3 % 4129 (3675; 4616) 574 (400; 795) 143 (98; 201) 115 (60; 172) 1224884 (0.2) 

 4 14382 3 % 3588 (3194; 4011) 499 (348; 690) 124 (85; 175) 100 (53; 149) 1148594 (0.21) 

*65% 4 473995  118264 (105267; 132204) 16433 (11462; 22757) 4097 (2814; 5752) 3305 (1731; 4919) 926260 (0.27) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S92: Very severe pandemic influenza with R_0=1.6: number of avoided cases, GP-visits, hospitalizations, and deaths associated 

with each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 20039 3 % 5000 (4450; 5589) 695 (485; 962) 173 (119; 243) 140 (73; 208) 1549461 (0.21) 

 1 8717 1 % 2175 (1936; 2431) 302 (211; 419) 75 (52; 106) 61 (32; 90) 1488837 (0.22) 

 1.5 4384 1 % 1094 (974; 1223) 152 (106; 210) 38 (26; 53) 31 (16; 45) 1419776 (0.23) 

 2 1337 0 % 334 (297; 373) 46 (32; 64) 12 (8; 16) 9 (5; 14) 1368758 (0.24) 

80% 0.5 32035 5 % 7993 (7114; 8935) 1111 (775; 1538) 277 (190; 389) 223 (117; 332) 1793779 (0.18) 

 1 18150 3 % 4529 (4031; 5062) 629 (439; 871) 157 (108; 220) 127 (66; 188) 1728616 (0.19) 

 1.5 12830 2 % 3201 (2849; 3578) 445 (310; 616) 111 (76; 156) 89 (47; 133) 1647856 (0.2) 

 2 9113 1 % 2274 (2024; 2542) 316 (220; 438) 79 (54; 111) 64 (33; 95) 1587801 (0.21) 

 4 7466 1 % 1863 (1658; 2082) 259 (181; 358) 65 (44; 91) 52 (27; 77) 1486598 (0.22) 

90% 0.5 40148 6 % 10017 (8916; 11198) 1392 (971; 1928) 347 (238; 487) 280 (147; 417) 1948905 (0.16) 

 1 24504 4 % 6114 (5442; 6834) 850 (593; 1176) 212 (145; 297) 171 (89; 254) 1882833 (0.17) 

 1.5 18532 3 % 4624 (4116; 5169) 642 (448; 890) 160 (110; 225) 129 (68; 192) 1795161 (0.18) 

 2 14344 2 % 3579 (3186; 4001) 497 (347; 689) 124 (85; 174) 100 (52; 149) 1729739 (0.19) 

 4 12494 2 % 3117 (2775; 3485) 433 (302; 600) 108 (74; 152) 87 (46; 130) 1617595 (0.2) 

*65% 4 656378  163770 (145772; 183073) 22756 (15872; 31513) 5673 (3897; 7965) 4576 (2397; 6811) 1284694 (0.26) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  
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Table S93: Very severe pandemic influenza with R_0=1.8: number of avoided cases, GP-visits, hospitalizations, and deaths associated with 

each sick leave intervention, assuming 35% of children and 25% adults are symptomatic, and with extra mixing. 

Intervention Median (0.25; 0.75 percentiles) relative to baseline Mean workdays 

lost (proportion 

lost to 

caregiving) 

% on 

leave 

Delay 

time 

Symptomatic 

cases avoided 

% 

Reduction 

in AR GP-visits avoided 

Hospital admissions 

avoided 

ICU admissions 

avoided Avoided Deaths 

65% 0.5 16883 2 % 4212 (3749; 4709) 585 (408; 811) 146 (100; 205) 118 (62; 175) 1886843 (0.2) 

 1 7331 1 % 1829 (1628; 2045) 254 (177; 352) 63 (44; 89) 51 (27; 76) 1802052 (0.21) 

 1.5 3683 0 % 919 (818; 1027) 128 (89; 177) 32 (22; 45) 26 (13; 38) 1714021 (0.22) 

 2 1131 0 % 282 (251; 315) 39 (27; 54) 10 (7; 14) 8 (4; 12) 1649384 (0.23) 

80% 0.5 27246 3 % 6798 (6051; 7599) 945 (659; 1308) 235 (162; 331) 190 (99; 283) 2200444 (0.17) 

 1 15426 2 % 3849 (3426; 4303) 535 (373; 741) 133 (92; 187) 108 (56; 160) 2104735 (0.18) 

 1.5 10926 1 % 2726 (2426; 3047) 379 (264; 525) 94 (65; 133) 76 (40; 113) 2000212 (0.19) 

 2 7776 1 % 1940 (1727; 2169) 270 (188; 373) 67 (46; 94) 54 (28; 81) 1923157 (0.2) 

 4 6390 1 % 1594 (1419; 1782) 222 (155; 307) 55 (38; 78) 45 (23; 66) 1798058 (0.21) 

90% 0.5 34289 4 % 8555 (7615; 9564) 1189 (829; 1646) 296 (204; 416) 239 (125; 356) 2402394 (0.16) 

 1 20909 3 % 5217 (4644; 5832) 725 (506; 1004) 181 (124; 254) 146 (76; 217) 2301401 (0.17) 

 1.5 15831 2 % 3950 (3516; 4415) 549 (383; 760) 137 (94; 192) 110 (58; 164) 2186738 (0.17) 

 2 12265 2 % 3060 (2724; 3421) 425 (297; 589) 106 (73; 149) 86 (45; 127) 2101975 (0.18) 

 4 10691 1 % 2667 (2374; 2982) 371 (259; 513) 92 (63; 130) 75 (39; 111) 1962799 (0.19) 

*65% 4 789919  197089 (175429; 220319) 27386 (19101; 37924) 6828 (4690; 9586) 5507 (2884; 8197) 1546122 (0.25) 

* This is the baseline intervention; values are reported in absolute terms, and not in terms of avoided cases.  

B.  
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ii. Costs and effects (R_0 = 1.4, 1.6, 1.8) 

Table S94: Very severe pandemic influenza with R_0=1.4: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 46744 3226 404 10174 277 39115 671 449 272 188 (60; 370) 3 

 1 44085 2409 176 4440 121 41758 293 196 -133 -169 (-226; -91) 12 

 1.5 30853 1756 89 2236 61 30224 147 99 -161 -179 (-208; -139) 13 

 2 20798 1234 27 683 19 21304 45 30 -172 -177 (-187; -165) 14 

80 % 0.5 63935 5277 637 16040 436 52099 1067 706 535 394 (199; 684) 2 

 1 65231 4456 361 9083 247 59997 603 399 -9 -88 (-201; 76) 7 

 1.5 52206 3799 255 6411 174 49165 425 281 -76 -132 (-212; -14) 10 

 2 42125 3274 180 4534 123 40562 300 198 -113 -152 (-211; -68) 11 

 4 19667 2033 147 3700 101 17753 242 161 61 33 (-19; 102) 6 

90 % **0.5 73757 6722 793 19962 543 59181 1327 878 723 549 (302; 910) 1 

 1 78083 5901 484 12194 332 70973 809 535 85 -21 (-173; 202) 5 

 1.5 65385 5244 366 9211 251 60802 611 403 -9 -88 (-207; 80) 8 

 2 55433 4718 282 7111 193 52565 471 311 -65 -124 (-220; 7) 9 

 4 31965 3477 245 6179 168 28850 405 270 110 63 (-23; 178) 4 

*65 % 4 354504 0 8091 202527 5551 570673 13662 9283 22090 20456 (17954; 24082)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S95: Very severe pandemic influenza with R_0=1.6: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 85712 3226 342 8610 235 79751 560 372 -253 -323 (-432; -170) 4 

 1 70497 2409 149 3745 102 68910 244 162 -459 -488 (-537; -421) 9 

 1.5 47559 1756 75 1884 51 47305 123 81 -360 -374 (-400; -340) 7 

 2 30513 1234 23 574 16 31134 37 25 -280 -284 (-293; -272) 6 

80 % 0.5 122782 5277 547 13765 375 113373 903 592 -253 -374 (-542; -125) 5 

 1 109799 4456 310 7799 212 105934 511 335 -569 -637 (-735; -495) 13 

 1.5 85758 3799 219 5513 150 83675 361 236 -492 -539 (-612; -438) 10 

 2 67726 3274 156 3916 107 66822 256 167 -425 -456 (-512; -383) 8 

 **4 34265 2033 127 3208 87 32875 207 137 -128 -150 (-200; -87) 1 

90 % 0.5 145793 6722 685 17251 470 134109 1132 741 -236 -387 (-602; -73) 3 

 1 134768 5901 418 10529 287 129434 690 451 -630 -720 (-857; -527) 14 

 1.5 110173 5244 316 7963 217 106921 521 341 -569 -634 (-743; -486) 12 

 2 91649 4718 245 6163 168 89791 403 263 -513 -559 (-652; -440) 11 

 4 56328 3477 213 5368 146 54078 347 229 -205 -242 (-325; -136) 2 

*65 % 4 491502 0 11204 280455 7700 790861 18816 12732 30552 28274 (24826; 33299)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 
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Table S96: Very severe pandemic influenza with R_0=1.8: costs and benefits associated with each sick leave intervention relative to the 

baseline, assuming 35% of children and 25% of adults are symptomatic, and with extra mixing. 

Intervention Mean costs (1000 USD) Mean benefits Output measures 

% on 

leave 

Max. 

days 

Productivity 

losses 

Cost of 

campaign 

GP-

visits 

avoided 

Hospitali-

sations 

avoided 

Medication 

costs 

avoided 

Total 

costs 

QALYs 

saved 

YPLL 

saved 

Mean 

NHB 

(QALYs) 

Median NHB 

(0.25; 0.75 percentile) Rank 

65 % 0.5 115814 3226 288 7254 198 111300 468 308 -667 -725 (-819; -597) 6 

 1 90627 2409 125 3150 86 89675 203 134 -712 -735 (-778; -678) 7 

 1.5 60216 1756 63 1582 43 60284 102 67 -513 -524 (-547; -494) 4 

 2 37812 1234 19 486 13 38528 31 21 -362 -364 (-374; -353) 2 

80 % 0.5 168765 5277 465 11707 319 161551 761 495 -887 -989 (-1134; -777) 10 

 1 144205 4456 263 6628 181 141589 430 279 -1014 -1070 (-1156; -950) 11 

 1.5 111578 3799 187 4695 128 110369 304 198 -821 -859 (-924; -771) 8 

 2 87416 3274 133 3341 91 87125 216 140 -672 -695 (-749; -630) 5 

 **4 45630 2033 109 2745 75 44733 176 115 -281 -297 (-347; -238) 1 

90 % 0.5 202449 6722 585 14733 402 193451 957 622 -1016 -1143 (-1331; -874) 13 

 1 178772 5901 357 8984 245 175087 583 378 -1203 -1275 (-1399; -1108) 14 

 1.5 144859 5244 270 6802 185 142845 441 286 -1016 -1066 (-1170; -934) 12 

 2 119657 4718 209 5270 144 118752 341 221 -870 -905 (-995; -797) 9 

 4 75347 3477 182 4593 125 73923 294 192 -460 -487 (-571; -388) 3 

*65 % 4 591419 0 13483 337514 9281 951697 22541 15201 36711 33955 (29827; 40001)  

*Baseline intervention; values reported as absolute gains and losses. 

**optimal intervention. 

  

 

 

Page 153 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

1 
 

 

Evaluating costs and health consequences of sick leave strategies 
against pandemic and seasonal influenza in Norway using a 

dynamic model  
Christina Hansen Edwards1, Gianpaolo Scalia Tomba2, Ivar Sønbø Kristiansen3, Richard 

White4, Birgitte Freiesleben de Blasio4,5 

 

1Department of Health and Inequality, Norwegian Institute of Public Health, P.O. Box 0403. 4403 
Nydalen, Oslo, Norway. 

2Department of Mathematics, University of Rome Tor Vergata, Via Ricerca Scientifica 00133 Roma, 
Italy. 

3Department of Health Management and Health Economics, Institute for Health and Society, 
University of Oslo. P.O.Box 1130. 0318 Blindern, Oslo, Norway. 

4Department of Infectious Disease Epidemiology and Modelling, Norwegian Institute of Public 
Health, P.O. Box 0403. 4403 Nydalen, Oslo, Norway. 

5Oslo Centre for Biostatistics and Epidemiology. Department of Biostatistics. Institute of Basic 
Medical Sciences. University of Oslo. P.O.Box 1122. 0317 Blindern, Oslo, Norway. 

 

Correspondence to: CH Edwards Christina.Hansen.Edwards@fhi.no 

 

SUPPLEMENTARY FILE 3: FIGURES  

 

 

 

 

 

 

 

 

 

Page 154 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:Christina.Hansen.Edwards@fhi.no


For peer review only

2 
 

 

Figure S1: The effect transmissibility and pandemic severity on economic parameters for 
the intervention involving 90% of sick persons taking sick leave within 0.5 days of onset; no 
extra mixing assumed. A) Total monetary costs and benefits of the intervention under 
seasonal and pandemic scenarios. B) Benefits from avoided morbidity and mortality under 
seasonal and pandemic scenarios. C) Proportion of costs avoided due to avoided 
hospitalizations, GP-visits, medication use and productivity losses under seasonal and 
pandemic influenza. D) Baseline productivity losses and productivity losses avoided due to 
the sick leave intervention under seasonal and moderate pandemic influenza (the same pattern 
follows for more severe pandemic influenza scenarios. 
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Figure S2: Absolute number of avoided clinical cases for selected seasonal scenarios, 
grouped according to median age, for all 14 interventions.  
Interventions 1-4: Shades of blue: (65%; 0.5, 1, 1.5, and 2 days) 
Interventions 5-9: Shades of green to yellow: (80%; 0.5, 1, 1.5, 2, and 4 days) 
Interventions 10-14: Shades of orange to red: (90%; 0.5, 1, 1.5, 2, and 4 days) 
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Figure S3: Absolute number of avoided clinical cases for selected pandemic scenarios, 
grouped according to median age, for all 14 interventions.  
Interventions 1-4: Shades of blue: (65%; 0.5, 1, 1.5, and 2 days) 
Interventions 5-9: Shades of green to yellow: (80%; 0.5, 1, 1.5, 2, and 4 days) 
Interventions 10-14: Shades of orange to red: (90%; 0.5, 1, 1.5, 2, and 4 days) 
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Figure S4: 
Acceptability curves 
without extra 
mixing. 

A) Seasonal 
influenza 
(R_eff=1.3), low 
symptomatic 
proportions (35% 
children and 25% 
adults symptomatic), 
without extra 
mixing, B) Seasonal 
influenza 
(R_eff=1.3), high 
symptomatic 
proportions (65% 
children and 55% 
adults symptomatic) 
without extra 
mixing, C) 
Pandemic influenza 
(R_0=1.6), low 
symptomatic 
proportions (35% 
children and 25% 
adults symptomatic), 
without extra 
mixing, D) 
Pandemic influenza 
(R_0=1.6), high 
symptomatic 
proportions (65% 
children and 55% 
adults symptomatic) 
without extra 
mixing. 
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Figure S5: Impact of workplace-based interventions on clinical attack rate and timing of 

peak for seasonal epidemics (panels A and C) and for pandemics (panels B and D) with 

extra mixing in the households and the general population. Scenarios assuming low 

symptomatic proportions (35% children, 25% adults develop symptoms) are depicted with 

stippled lines; scenarios assuming high symptomatic proportions (65% children, 55% adults 

develop symptoms) are depicted with solid lines. Each level of transmissibility has a unique 

colour (blue = lowest transmissibility, green = medium transmissibility, and red = highest 

transmissibility). The figure shows sick leave interventions with 65% and 90% adherence 

combined with absence onset within 0.5, 1, 1.5, 2, and 4 days. The baseline intervention (65% 

adherence and sick leave onset within 4 days of symptom onset) is indicated by **.    
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Figure S6: Mean Net Health Benefit (NHB) of workplace-based interventions for all 

scenarios assuming extra mixing in households and the general population; seasonal 

epidemics (A), moderate pandemics (B), severe pandemics (C), very severe pandemics (D).  

Scenarios assuming low symptomatic proportions (35% children, 25% adults develop 

symptoms) are depicted as crosses, and scenarios assuming high symptomatic proportions 

(65% children, 55% adults develop symptoms) are depicted as squares. Each level of 

transmissibility has a unique colour (blue = lowest transmissibility, green = medium 

transmissibility, and red = highest transmissibility) 
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Figure S7: 
Acceptability curves 
with mixing. 

A) Seasonal influenza 
(R_eff=1.3), low 
symptomatic 
proportions (35% 
children and 25% adults 
symptomatic), without 
extra mixing, B) 
Seasonal influenza 
(R_eff=1.3), high 
symptomatic 
proportions (65% 
children and 55% adults 
symptomatic) without 
extra mixing, C) 
Pandemic influenza 
(R_0=1.6), low 
symptomatic 
proportions (35% 
children and 25% adults 
symptomatic), without 
extra mixing, D) 
Pandemic influenza 
(R_0=1.6), high 
symptomatic 
proportions (65% 
children and 55% adults 
symptomatic) without 
extra mixing.  
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CHEERS checklist—Items to include when reporting economic evaluations of health 
interventions

Section/item Item 
No

Recommendation Reported on 
page No/ line No

Title and abstract
Title 1 Identify the study as an economic 

evaluation or use more specific terms 
such as “cost-effectiveness analysis”, and 
describe the interventions compared.

1

Abstract 2 Provide a structured summary of 
objectives, perspective, setting, methods 
(including study design and inputs), 
results (including base case and 
uncertainty analyses), and conclusions.

2 & 3

Introduction
Provide an explicit statement of the 
broader context for the study.

5 & 6Background and 
objectives

3

Present the study question and its 
relevance for health policy or practice 
decisions.

5 & 6

Methods
Target population 
and subgroups

4 Describe characteristics of the base case 
population and subgroups analysed, 
including why they were chosen.

7 & 8

Setting and 
location

5 State relevant aspects of the system(s) in 
which the decision(s) need(s) to be made.

6, 7, 8 & 
Supplementary 
file 1

Study perspective 6 Describe the perspective of the study and 
relate this to the costs being evaluated.

10

Comparators 7 Describe the interventions or strategies 
being compared and state why they were 
chosen.

6, 8 & 9

Time horizon 8 State the time horizon(s) over which 
costs and consequences are being 
evaluated and say why appropriate.

7,8 & 9

Discount rate 9 Report the choice of discount rate(s) used 
for costs and outcomes and say why 
appropriate.

Supplementary 
file 1

Choice of health 
outcomes

10 Describe what outcomes were used as the 
measure(s) of benefit in the evaluation 
and their relevance for the type of 
analysis performed.

10 & 
Supplementary 
file 1

Measurement of 
effectiveness

11a Single study-based estimates: Describe 
fully the design features of the single 
effectiveness study and why the single 
study was a sufficient source of clinical 
effectiveness data.

9, 10 & 
Supplementary 
file 1
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11b Synthesis-based estimates: Describe fully 
the methods used for identification of 
included studies and synthesis of clinical 
effectiveness data.

9, 10 & 
Supplementary 
file 1

Measurement and 
valuation of 
preference based 
outcomes

12 If applicable, describe the population and 
methods used to elicit preferences for 
outcomes.

NA

13a Single study-based economic evaluation: 
Describe approaches used to estimate 
resource use associated with the 
alternative interventions. Describe 
primary or secondary research methods 
for valuing each resource item in terms 
of its unit cost. Describe any adjustments 
made to approximate to opportunity 
costs.

NAEstimating 
resources and costs

13b Model-based economic evaluation: 
Describe approaches and data sources 
used to estimate resource use associated 
with model health states. Describe 
primary or secondary research methods 
for valuing each resource item in terms 
of its unit cost. Describe any adjustments 
made to approximate to opportunity 
costs.

9,10, & 
Supplementary 
file 1

Currency, price 
date, and 
conversion

14 Report the dates of the estimated 
resource quantities and unit costs. 
Describe methods for adjusting estimated 
unit costs to the year of reported costs if 
necessary. Describe methods for 
converting costs into a common currency 
base and the exchange rate.

10 & 
Supplementary 
file 1

Choice of model 15 Describe and give reasons for the specific 
type of decision-analytical model used. 
Providing a figure to show model 
structure is strongly recommended.

9, 10 & 
Supplementary 
file 1

Assumptions 16 Describe all structural or other 
assumptions underpinning the decision-
analytical model.

7-10 & 
Supplementary 
file 1

Analytical methods 17 Describe all analytical methods 
supporting the evaluation. This could 
include methods for dealing with skewed, 
missing, or censored data; extrapolation 
methods; methods for pooling data; 
approaches to validate or make 
adjustments (such as half cycle 
corrections) to a model; and methods for 
handling population heterogeneity and 
uncertainty.

7-10 & 
Supplementary 
file 1
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Results
Study parameters 18 Report the values, ranges, references, 

and, if used, probability distributions for 
all parameters. Report reasons or sources 
for distributions used to represent 
uncertainty where appropriate. Providing 
a table to show the input values is 
strongly recommended.

Supplementary 
file 1

Incremental costs 
and outcomes

19 For each intervention, report mean values 
for the main categories of estimated costs 
and outcomes of interest, as well as mean 
differences between the comparator 
groups. If applicable, report incremental 
cost-effectiveness ratios.

11-15, Fig. 3 & 
Supplementary 
file 2

20a Single study-based economic evaluation: 
Describe the effects of sampling 
uncertainty for the estimated incremental 
cost and incremental effectiveness 
parameters, together with the impact of 
methodological assumptions (such as 
discount rate, study perspective).

NACharacterising 
uncertainty

20b Model-based economic evaluation: 
Describe the effects on the results of 
uncertainty for all input parameters, and 
uncertainty related to the structure of the 
model and assumptions.

14-16, Fig. 4 & 
Supplementary 
file 2, 
Supplementary 
file 3

Characterising 
heterogeneity

21 If applicable, report differences in costs, 
outcomes, or cost-effectiveness that can 
be explained by variations between 
subgroups of patients with different 
baseline characteristics or other observed 
variability in effects that are not 
reducible by more information.

17-19

Discussion
Study findings, 
limitations, 
generalisability, 
and current 
knowledge

22 Summarise key study findings and 
describe how they support the 
conclusions reached. Discuss limitations 
and the generalisability of the findings 
and how the findings fit with current 
knowledge.

16-20

Other
Source of funding 23 Describe how the study was funded and 

the role of the funder in the 
identification, design, conduct, and 
reporting of the analysis. Describe other 
non-monetary sources of support.

22

Conflicts of interest 24 Describe any potential for conflict of 
interest of study contributors in 
accordance with journal policy. In the 
absence of a journal policy, we 

22
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recommend authors comply with 
International Committee of Medical 
Journal Editors recommendations.

For consistency, the CHEERS statement checklist format is based on the format of the 
CONSORT statement checklist

Page 166 of 166

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only
Evaluating costs and health consequences of sick leave 
strategies against pandemic and seasonal influenza in 

Norway using a dynamic model

Journal: BMJ Open

Manuscript ID bmjopen-2018-027832.R1

Article Type: Research

Date Submitted by the 
Author: 16-Jan-2019

Complete List of Authors: Hansen Edwards, Christina; Nasjonalt folkehelseinstitutt, 
Tomba, Gianpaolo; Universita degli Studi di Roma La Sapienza, Dept. of 
Mathematics
Sonbo Kristiansen, Ivar; University of Oslo, Health Management and 
Health Economics
White, Richard; Nasjonalt folkehelseinstitutt
de Blasio, Birgitte; Nasjonalt folkehelseinstitutt

<b>Primary Subject 
Heading</b>: Public health

Secondary Subject Heading: Epidemiology, Health economics, Infectious diseases, Occupational and 
environmental medicine

Keywords:
Human influenza, Infection control < INFECTIOUS DISEASES, 
Epidemiology < INFECTIOUS DISEASES, Public health < INFECTIOUS 
DISEASES, HEALTH ECONOMICS

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open



For peer review only

1

Evaluating costs and health consequences of sick leave strategies 

against pandemic and seasonal influenza in Norway using a 

dynamic model

Christina Hansen Edwards1, Gianpaolo Scalia Tomba2, Ivar Sønbø Kristiansen3, 

Richard White4, Birgitte Freiesleben de Blasio4,5

1Department of Health and Inequality, Norwegian Institute of Public Health, P.O. Box 

0403. 4403 Nydalen, Oslo, Norway. 

2Department of Mathematics, University of Rome Tor Vergata, Via Ricerca Scientifica 

00133 Roma, Italy.

3Department of Health Management and Health Economics, Institute for Health and 

Society, University of Oslo. P.O.Box 1130. 0318 Blindern, Oslo, Norway.

4Department of Infectious Disease Epidemiology and Modelling, Norwegian Institute 

of Public Health, P.O. Box 0403. 4403 Nydalen, Oslo, Norway. 

Page 1 of 69

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

2

5Oslo Centre for Biostatistics and Epidemiology. Department of Biostatistics. Institute 

of Basic Medical Sciences. University of Oslo. P.O.Box 1122. 0317 Blindern, Oslo, 

Norway. 

Correspondence to: CH Edwards Christina.Hansen.Edwards@fhi.no

Keywords: Human Influenza; Infection Control; Epidemiology; Public Health; Health 

Economics

Word count: 4287

Page 2 of 69

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

mailto:Christina.Hansen.Edwards@fhi.no


For peer review only

3

Abstract

Objectives: To quantify population level health and economic consequences of sick leave 

among workers with influenza symptoms. 

Interventions: Compared with current sick leave practice (baseline) we evaluated the health 

and cost consequences of: I) increasing the proportion of workers on sick leave from 65% 

(baseline) to 80% or 90%; II) shortening the maximum duration from symptom onset to sick 

leave from 4 days (baseline) to 2 days, 1.5 days, 1 day, and 0.5 days; and III) combinations of 

I and II. 

Methods: A dynamic compartmental influenza model was developed using Norwegian 

population data and survey data on employee sick leave practices. The sick leave 

interventions were simulated under 12 different seasonal epidemic and 36 different pandemic 

influenza scenarios. These scenarios varied in terms of transmissibility, the proportion of 

symptomatic cases, and illness severity (risk of primary care consultations, hospitalizations 

and deaths). Using probabilistic sensitivity analyses, a net health benefit approach was 

adopted to assess the cost-effectiveness of the interventions from a societal perspective.

Results: Compared with current sick leave practice, sick leave interventions were cost-

effective for 31 (65%) of the pandemic scenarios, and 11 (92%) of the seasonal scenarios. 

Economic benefits from sick leave interventions were greatest for scenarios with low 

transmissibility, high symptomatic proportions, and high illness severity. Overall, the health 

and economic benefits were greatest for the intervention involving 90% of sick workers 

taking sick leave within one-half day of symptoms. Depending on the influenza scenario, this 

intervention resulted in a 44.4–99.7% reduction in the attack rate. Interventions involving sick 
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leave onset beginning 2 days or later, after the onset of symptoms, resulted in economic 

losses.

Conclusions: Prompt sick leave onset and a high proportion of sick leave among workers 

with influenza symptoms may be cost-effective, particularly during influenza epidemics and 

pandemics with low transmissibility or high morbidity. 

Article Summary

Strengths and limitations of this study

- Although national recommendations for flu management often advise sick leave from 

work, no systematic studies of health and cost consequences of such recommendations 

have been published, and no studies have evaluated the effects of sick leave 

interventions in detail.

- This study uses mathematical modelling to compare current sick leave practice with 

14 alternative sick leave interventions, related to the proportion of ill employees taking 

sick leave and the timeliness of sick leave relative to symptoms, to investigate the 

epidemiological effects of these interventions and their economic consequences

- Some of the parameters used in the modelling and evaluation are not influenza-

specific, such as the above current sick leave practice, but rather based on influenza-

like illness (ILI), being derived from interviews unaccompanied by test results.

- All interventions were assessed for a variety of potential epidemic and pandemic 

influenza scenarios with varying characteristics.

- We have studied population-wide effects for the Norwegian setting and our findings 

may not be directly transferrable to other settings or sub-groups. 
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Introduction

Seasonal influenza affects 5–15% of the world’s population annually. Globally, influenza 

epidemics are responsible for 250,000–500,000 deaths and 3–5 million cases of severe illness 

per year.1 During an influenza pandemic the disease burden may increase substantially. The 

disease also imposes a considerable cost burden on the healthcare system, but the greatest 

proportion of costs are indirect costs resulting from lost workdays.2

When influenza-infected workers report to work, their co-workers are at risk of 

becoming infected. We recently conducted a literature review on influenza transmission in the 

workplace and assessed sick leave recommendations during influenza in 18 European 

countries.3 We found that while pandemic preparedness plans of many European countries 

officially advise sick workers to be absent from work, only one study was identified that had 

assessed the effectiveness of sick leave interventions during seasonal influenza.3 This was a 

modelling study indicating that liberal sick leave policies and increased payment 

compensations during sick leave would reduce workplace transmission up to 39%3 4. Norway 

is a western-European society with generous social welfare programs, so few workers lose 

income as a result of sick leave due to influenza-like symptoms.5-7 No studies to date have 

ascertained whether sick leave during influenza is a cost-effective way of reducing the spread 

of influenza. In addition, countries that advise workers with influenza to take sick leave 

recommend diverse sick leave strategies.3 

Influenza transmission depends on a complex interaction between the host, pathogen 

and the environment. Characteristics, such as the attack rate and disease severity of a 

particular influenza season, may affect which sick leave strategies are most cost-effective to 

implement. The effectiveness of sick leave as a mitigation intervention is limited by 
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asymptomatic transmission. The proportion of asymptomatic cases reported in the literature 

varies between 25% and 75%,8-11 and asymptomatic cases may shed reduced amounts of the 

virus.12 Moreover, in symptomatic individuals, virus shedding may begin 1–2 days prior to 

the onset of symptoms.9 10 During the symptomatic phase, workers can either choose to be 

present at work while feeling ill (“presenteeism”) or to remain at home (“absenteeism”). 

Studies have suggested that workplace presenteeism during influenza infection is 

widespread.13 14 From a public health and socioeconomic perspective, incentivising sick leave 

during influenza infection may reduce disease transmission enough to reduce the overall costs 

to society15. From the perspective of an employer, however, the burden of work absenteeism 

may be considerable, as the value of the work employees would have produced is lost.16 17

Using a model framework, we attempted to quantify the costs and health consequences 

of increasing sick leave among workers with influenza symptoms. In our study we define sick 

leave as the period of time a worker is absent from paid work due to influenza symptoms. We 

simulated the effect of implementing different sick leave policies during an influenza 

outbreak in the Norwegian population. We conducted a survey to inform the model with local 

data on current influenza-related sick leave behaviour in Norway, and compared different sick 

leave interventions with current practice. 
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Material and methods

Modelling assumptions

We developed a model to quantify the number of mild, moderate and severe influenza cases. 

A scenario-based approach was applied to account for the fact that influenza, particularly 

pandemic influenza, varies in terms of transmissibility, likelihood of symptomatic infections, 

and illness severity (i.e. risk of primary care visits, hospitalizations and death). We 

differentiated between interventions (variation in sick leave behaviour) and scenarios 

(variations in influenza characteristics), and studied each sick leave intervention given each 

distinct influenza scenario. In total, we analysed current sick leave practice (baseline), and 14 

alternative sick leave interventions combined with 48 influenza scenarios. The health 

outcomes from the disease model were used in an economic model to estimate costs and 

quality adjusted life years (QALYs). Because the parameters of the economic model (listed in 

Table SMM1, Supplementary File 1) were uncertain, we used Monte Carlo simulations to 

explore the consequences of the uncertainty. In this paper, we outline the main characteristics 

of the models and their input parameters. A detailed description of the survey and models is 

provided in Supplementary file 1. 

Influenza-related sick leave

During epidemics, Norwegian health authorities advise that workers with symptoms of 

influenza remain at home until feeling well enough to work. During pandemics, sick leave is 

recommended until at least 24 hours following defervescence3 18. Lacking data on influenza-

related absences, we conducted a web-based survey in a convenience sample of 490 

Norwegian employees. In total, 46% (224/490) of the participants reported having 

experienced influenza-like symptoms during the previous influenza season. Based on expert 
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opinion, influenza-like symptoms, for the purposes of the survey, included: fever, cough, sore 

throat, headache, fatigue, muscle pain, and/or stuffy nose. Among participants reporting 

influenza-like-symptoms, 74% had taken sick leave. The duration of absence varied from 1–

13 workdays (mean of 2.4 days) and individuals waited from 1–8 days (mean of 2.7 days) 

after the onset of symptoms to take leave (Figure SMM1, Supplementary File 1). Among 

those who took sick leave, 24% began on the first day that they experienced symptoms, 43% 

on the second day, 19% on the third day, while 14% waited at least four days before taking 

sick leave (Figure SMM2, Supplementary File 1). 

The survey respondents were mostly public sector employees who have high job 

security. There is evidence that workers with lower job security are more likely to attend work 

despite feeling ill,19 therefore we lowered the baseline sick leave rate in our model to 65% to 

make the results more representative of the general working population in Norway.

 In the baseline sick leave setting, we assumed that symptomatic workers would stay at 

home for an average of 3.5 calendar days for seasonal influenza, adjusting for a working week 

of five days. For pandemic influenza, we increased this period to 6.5 calendar days, in line 

with the Norwegian national guidelines during the 2009 H1N1 pandemic that suggested one 

week of absence from the onset of symptoms. Consistent with the survey, we assumed that 

among those workers who take sick leave because of influenza, 24%, 43%, 19%, and 14% 

would initiate sick leave on the first, second, third, and fourth day relative to symptom onset, 

respectively. We found no data in the literature on the proportion of children absent from 

school or day-care due to influenza-like illness. Therefore, we assumed that 90% of children 

with influenza would remain at home, with cumulative withdrawal rates of 33%, 67%, and 

100% on the first, second, and third day relative to symptom onset, respectively. 
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Interventions

We considered all combinations of the following interventions aimed at increasing the 

proportion of workers taking sick leave and/or reducing the delay from symptom onset to 

withdrawal from the workplace: I) proportion of symptomatic workers taking sick leave: 65%, 

80% and 90%, and II) maximum time from symptom onset to sick leave: 0.5 days, 1 day, 1.5 

days, 2 days and 4 days. These interventions were chosen based on the results from our 

survey on sick-leave behaviour, and on perceived feasibility. Interventions were compared to 

the baseline sick leave practice, defined as 65% of ill workers taking sick leave after a 

maximum of four days with symptoms. In children, the baseline pattern of sick leave was kept 

constant. 

We simulated interventions with less than 4 days of maximum delay from symptoms 

onset to sick leave using a truncated variant of the baseline daily withdrawal proportions. For 

example, in the case of a maximum of 2 days delay, 24% would initiate sick leave when 

symptoms first appeared, 43% on the following day, and the remaining 33% on the next day. 

Main features of the influenza model and the economic model

We developed an age-structured, deterministic simulation model (Fig 1) for the spread 

of influenza in Norway (population: 5.05 million in January 2013). The social mixing 

structure, representing mixing within households, schools, workplaces, and general society, 

was reconstructed from simulations based on real demographic data (Figure SMM3, 

Supplementary File 1). People at home with influenza illness were assumed to not mix with 

other people at work/school, or in the general population. We calibrated the model to a broad 

spectrum of seasonal and pandemic influenza scenarios: seasonal epidemics at an effective 

reproductive number (R_eff) of 1.2, 1.3, and 1.4, assuming 35% of children and 25% of adults 

would develop symptoms (low symptomatic proportions), or that 65% of children and 55% of 
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adults would develop symptoms (high symptomatic proportions). For pandemic influenza, we 

constructed scenarios at a basic reproductive number (R_0) of 1.4, 1.6, and 1.8, also assuming 

low or high symptomatic proportions as described above. The reproductive number is defined 

as the number of secondary cases that one influenza case would produce, and can be regarded 

as a measure of transmissibility.

We assumed that individuals become infectious prior to the onset of symptoms, and 

that their infectivity would peak approximately on the first day of symptoms and would last 

for seven days, according to a given infectivity profile (Figure SMM4, Supplementary File 1). 

Individuals with asymptomatic infection were assumed to be half as infectious as those with 

symptoms, but with a similar contour of infectivity. 

We developed a probabilistic health economic model to translate the output from the 

infection model into costs of healthcare, costs of sick leave (productivity losses), and the 

intervention costs for each intervention. Productivity losses are highly relevant in sick leave 

intervention studies, and therefore we assessed cost-effectiveness from a societal perspective. 

To ease comparison between the interventions and scenarios, we used a net health benefit 

(NHB) approach assuming that the value of a QALY (λ) was NOK 570,807 ($98,060 USD20) 

in line with Norwegian guidelines.21 By definition, NHB=QALY gains - (cost of intervention/ 

λ). This means that an intervention is cost-effective if NHB expressed as QALYs is greater 

than zero. All costs were measured in 2012 Norwegian Kroner (NOK) ($1.00 USD= NOK 

5.82)20.

The age-specific incidence of symptomatic influenza from simulations of the dynamic 

model was used as input data for the economic analyses. We used the estimates adopted in the 

2014 Norwegian pandemic preparedness plan for the proportion of clinical cases that would 
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require healthcare (visit to a GP, hospitalisation, or intensive care treatment), and used 

estimates of mortality from the same source.22 The plan includes three distinct 

morbidity/mortality estimates for moderate, severe, and very severe pandemics. The 

morbidity during seasonal influenza was assumed to be similar to that observed during a 

moderate pandemic. 

The dynamic influenza model was developed in Matlab version R2013a using the 

ode45 solver. The economic model was developed in STATA-13 and Excel 2010. 

Patient and public involvement

Public health officials were involved in the development of the study design and outcome 

measures. Patients were not involved in study development, and study findings were not 

disseminated to study participants, as these were anonymous.

Results

This section is organised as follows: First, we present the baseline disease burden and baseline 

economic costs for each of the main scenarios. Second, we describe the health impacts of the 

sick leave interventions. Third, we present the results of the cost-effectiveness analyses. 

Lastly, we present results from the sensitivity analyses, in which we have assumed extra 

mixing in the household and general population in individuals who are absent from work. We 

present the epidemiological results by reporting relative changes in the clinical attack rate 

(AR), which is defined as the proportion of the population that acquire a clinical infection. 

The comparative changes in GP visits, hospitalisations, and mortalities closely mimicked 

changes in the AR. We report the cost-effectiveness results in terms of mean NHB. Complete 

tables for all results related to the epidemiologic outcomes, direct and indirect costs in the 
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economic model, including probabilistic variation, are available upon request from the 

authors. 

Baseline scenarios

Table 1 shows the key epidemiologic and economic results for each of the baseline 

scenarios for seasonal and pandemic influenza. In the absence of any intervention, the model 

produced clinical attack rates (ARs) ranging from 3.2–16.9% for seasonal influenza at an 

R_eff of 1.2–1.4, and 9.4–34.8% for pandemic influenza at an R_0 of 1.4–1.8. Visits to a GP 

and hospitalisations ranged from 478–2,521 and 23–122 per 100,000 people for seasonal 

epidemics, and from 1,398–8,688 and 67–1,207 per 100,000 for pandemics. The 

corresponding mortality ranged from 5–26 expected deaths per 100,000 people for seasonal 

influenza, and from 15–243 deaths for pandemic influenza.
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Table 1: Key population baseline epidemiological and economic outcomes for seasonal epidemics and severe pandemics in each of the 
scenarios considered. 

Seasonal influenza Pandemic influenza severe (moderate; very severe)a

R_effb R_0c

Baseline outcomes in the total population 1.2 1.3 1.4 1.4 1.6 1.8
Low symptomatic proportions

Clinical attack rate, AR (%) 3.2 5.3 7.0 9.4 13.0 15.6
Median number of GP visits per 100,000 population 478 789 1,053 1,866 (1,398; 2,334) 2,587 (1,939; 3,236) 3,115 (2,334; 3,896)

Median number of hospitalisations (per 100,000 population) 23 38 51 184 (67; 325) 255 (93; 450) 307 (112; 541)
Median number of deaths (per 100,000 population) 5 8 11 21 (15; 65) 30 (20; 90) 35 (24; 109)

Mean total costs (million USD) 94 155 205 473 (401; 569) 656 (557; 789) 790 (670; 950)
Productivity losses (% of total costs) 83 83 83 75 (88; 62) 75 (88; 62) 75 (88; 62)

High symptomatic proportions
Clinical attack rate, AR (%) 9.0 13.3 16.9 22.3 29.5 34.8

Median number of GP visits per 100,000 population 1,342 1,983 2,521 3,329 (4,442; 5,557) 5,892 (4,415; 7,370) 6,946 (5,205; 8,688)
Median number of hospitalisations (per 100,000 population) 65 96 122 438 (160; 772) 581 (212; 1,024) 685 (251; 1,207)

Median number of deaths (per 100,000 population) 14 20 26 50 (34; 155) 66 (44; 1,024) 78 (53; 243)
Mean total costs (million USD) 257 378 479 1,134 (963; 1,363) 1,503 (1,276; 1,807) 1,770 (1,503; 2,128)

Productivity losses (% of total costs) 82 82 82 75 (88; 62) 75 (88; 62) 75 (88; 62)
a= moderate (severe; very severe) refers to illness severity in the influenza scenario, b=effective reproductive number, c= basic reproductive number, cd= 35% of children 
aged < 16 years, and 25% of adults aged 16+ years develop symptoms, e=65% of children aged < 16 years, and 55% of adults aged 16+ years develop symptoms
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The mean total costs of influenza in Norway, including productivity losses and 

healthcare resource use ranged from $94–$479 million USD for seasonal epidemics, $401–

1,503 million for moderate pandemics, $473–1,770 million for severe pandemics, and $569–

2,128 million for very severe pandemics. Production losses made up the majority of the total 

costs. The proportion of the total costs owing to productivity losses was 82–83% during 

seasonal influenza, and 62–82% during pandemic influenza. The proportion was lowest 

during very severe pandemic influenza, where the healthcare costs increased substantially. 

(Fig S1).

Epidemiological impact of sick leave interventions in workplaces

Figures 2 and 3 display the intervention effects on the AR, the epidemic peak delay, 

and changes in the epidemic curves when compared to the baseline scenarios. 

For the seasonal influenza scenarios, the AR was reduced by 44.4–98.8% (mean value 

of 85.4%) compared with the baseline values (Fig 2A). The interventions achieved the highest 

reduction at the lowest transmissibility of R_eff = 1.2 (blue) and at high symptomatic 

proportions (solid lines); the relative minimum AR was 60.3% assuming low symptomatic 

proportions (stippled lines). As expected, the interventions with a high proportion of workers 

on sick leave (90%) and early withdrawal from work/school (0.5 days) had the greatest effect. 

General trends in the pandemic scenarios were similar to those obtained in the seasonal 

epidemics. However, as the transmissibility in these scenarios was higher on average, the 

interventions were less effective. Overall, the interventions reduced the AR by 63.6–99.7% 

(mean AR of 91.0%) relative to their baseline values (Fig 2B). Pandemic scenarios with low 

symptomatic proportions had a relative minimum AR of 77.3%. 
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In the seasonal influenza scenarios, the interventions delayed the epidemic peak by 0 

to 58 days. The delay was particularly pronounced at R_eff = 1.2 (Fig 2C and Fig 3, left 

column top panel). The scenarios assuming low symptomatic proportions had a maximum 

time delay of 43 days, and most cases exhibited a delay of 1–2 weeks. Pandemic scenarios 

resulted in shorter peak time delays than the seasonal scenarios, ranging from 0–20 days (Fig 

2D and Fig 3, right column); the delay of time to peak was at most 10 days in scenarios with 

low symptomatic proportions.

The median age among avoided clinical cases was similar within each scenario, 

ranging from 26.7–33.6 years for the seasonal scenarios, and from 33.6–38.1 years for the 

pandemic scenarios (Fig S2 and Fig S3). More infections were avoided in younger individuals 

when transmissibility or symptomatic proportions were low.

Cost-effectiveness of sick leave interventions in workplaces

Figure 4 summarises the results of the cost-effectiveness analyses for seasonal 

influenza (Fig 4A), and for pandemics assuming moderate, severe, and very severe illness 

(Fig 4B–D, respectively). 

In total, for 100% (6/6) of seasonal influenza scenarios, sick leave interventions were 

cost-effective compared to current sick leave practice; cost-effective interventions were 

obtained for 50% (3/6) of moderate, 50% (3/6) of severe, and 87% (5/6) of very severe 

pandemic scenarios. In general, the mean NHB was higher at low transmissibility (blue) 

compared to high transmissibility (red), assuming that all other factors remained equal (Fig 4). 

The mean NHB was larger at high symptomatic proportions (squares) compared to low 

symptomatic proportions (crosses), for similar transmissibility. 
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In the pandemic scenarios assuming low symptomatic proportions, interventions were 

cost-effective for R_0 < 1.6, except in the case of a very severe pandemic where interventions 

were also cost-effective for R_0 = 1.6 (Fig 4B-D). For pandemic influenza with high 

symptomatic proportions, all scenarios at R_0 < 1.8 produced cost-effective interventions. For 

very severe pandemic scenarios, cost-effective interventions were also found for R_0 = 1.8. 

In 16 of the 17 scenarios for which interventions were cost-effective, the superior 

intervention was for 90% of ill workers to take sick leave within one-half day of the onset of 

symptoms. (Fig 4 and Fig S1). While in one scenario, a seasonal epidemic at R_eff = 1.4 with 

low symptomatic proportions, 90% of symptomatic workers taking sick leave at the baseline 

delay from symptom onset, was the most cost-effective intervention. In this particular case, 

the combination of 90% of symptomatic workers taking sick leave and sick leave onset within 

0.5 days ranked third in terms of cost effectiveness. Generally, when symptomatic proportions 

were low, the only cost-effective interventions were those in which sick leave onset occurred 

within 0.5 days, or interventions solely increasing the adherence. In contrast, scenarios with 

high symptomatic proportions produced cost saving results for a variety of different 

interventions. 

Among the cost-effective interventions, the largest mean NHB was in the range 31–

535 quality adjusted life years (QALYs) for low symptomatic proportions and 1,506–2,898 

QALYs for high symptomatic proportions in the seasonal scenarios. For pandemic scenarios 

with low symptomatic proportions, interventions were cost-effective for moderate and severe 

scenarios with low transmissibility (R_0=1.4), and for very severe scenarios with low and 

moderate transmissibility (R_0=1.4 and R_0=1.6). The largest mean NHBs were 292, 477, 

and 170–1,185 QALYs for assumptions of moderate, severe, and very severe 
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morbidity/mortality, respectively. For high symptomatic proportions, the QALY value varied 

from 345–3,749, 1,966–4,481, and 1,859–7,256 for moderate, severe, and very severe 

morbidity/mortality, respectively. 

Notably, interventions that focused exclusively on increasing the proportion of 

symptomatic workers taking sick leave, had comparatively high probabilities of being cost-

effective, as shown by the stochastic simulations and illustrated in acceptability curves (Fig 

S4). Conversely, interventions with sick leave starting later than one day after the onset of 

symptoms were generally not cost-effective, except for scenarios with high symptomatic 

proportions, or when combined with an increased proportion of symptomatic workers taking 

sick leave. 

Sensitivity analyses: assuming extra mixing for individuals absent from work

In the sensitivity analyses where additional mixing in the household and the general 

population was assumed, the effectiveness of sick leave interventions was somewhat 

diminished compared with the main scenarios (Fig S5). However, on the whole, the cost-

effectiveness and ranking of the different interventions under the various scenarios were 

retained (Fig S6 and Fig S7). The reduction in the AR relative to the baseline varied from 

52.7–99.4% in the seasonal scenarios, and 69.1–99.7% in the pandemic scenarios (Fig S5). In 

total, 83% (5/6) of seasonal scenarios, and 33% (2/6) of moderate, 50% (3/6) of severe, and 

67% (4/6) of very severe pandemic scenarios produced cost-saving interventions. Consistent 

with the results obtained in the main analyses, the best intervention for the scenarios with 

cost-effective results was 90% of symptomatic workers taking sick leave with withdrawal at 

0.5 days after the onset of symptoms. For this intervention, the mean NHB varied from 101–
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2,192 QALYs for seasonal epidemics, and from 168–2,414, 131–3,019, and 388–5,314 

QALYs for moderate, severe, and very severe pandemics, respectively. 

Discussion

We have shown that the effectiveness of sick leave during influenza on reducing the spread of 

the disease is dependent on: i) timing of absence onset, ii) the proportion of ill workers 

leaving work, and iii) the characteristics of the influenza epidemic (transmissibility, influenza 

severity, etc.). The results of our study indicate that the earlier the absence and the greater the 

proportion leaving work, the greater the effectiveness. Leaving work more than two days after 

onset of symptoms has minimal impact on the spread of the disease. Even when taking costs 

of lost production into account, early absence among high proportions of workers is cost-

effective in most disease scenarios. Exceptions are pandemics with low transmissibility and 

general epidemics with low symptomatic proportions. 

The modelling approach allowed us to simulate population level effects of different 

sick leave interventions under a range of possible influenza scenarios, providing information 

that would not readily be observed in real-life studies. The scenarios presented are largely 

consistent with those proposed in a recent review on pandemic influenza scenarios in Europe, 

in which the authors argued for the use of multiple scenarios based on the recent experience 

from the 2009 H1N1 pandemic23. Other studies address the effects of expanding the right to 

sick leave4 24, but since access to paid sick leave is more or less universal in Norway, we have 

focused specifically on different sick leave interventions. Our study is the first to investigate 

epidemiological and economic outcomes of workplace-based interventions on a population 
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level. We are also the first, to our knowledge, to investigate the effects of the timeliness of 

sick leave initiation relative to symptom onset during influenza. 

Our results indicate that early withdrawal is important for cost-effectiveness, but this 

result may depend on the ability to differentiate influenza from other illnesses with similar 

symptoms. Because influenza symptoms are non-specific, and it is unknown whether sick 

leave interventions are cost-effective for illnesses with influenza-like symptoms, e.g. 

respiratory syncytial virus (RSV), early withdrawal may not be as cost-effective in practice. 

Influenza surveillance data, which is available in many countries, could be used to restrict 

recommendations to apply only in geographic regions where influenza activity is rising. 

Another central question is how these sick leave recommendations can be communicated 

effectively to the working population and the costs of achieving the sick leave behaviours 

described. In our study, the cost-effective interventions were also assumed to be the most 

costly to implement, with a mean cost of $5.6 million; but the true cost is uncertain. A pilot 

study could be initiated to assess costs and feasibility of earlier sick leave and increased 

proportion of symptomatic workers taking sick leave.

Our study has several limitations. The profile of infectiousness assumed in our model 

was an influential variable. Although it was based on data from a household study, we 

acknowledge that there is uncertainty related to how infectiousness changes over time, and to 

the relative infectivity of an asymptomatic infection. The proportion of GP visits and hospital 

admissions, and the case-fatality rate assumed under different influenza scenarios were based 

on estimates proposed by Norwegian experts, and were not age-specific. A recent review 

reported lower estimates in other European countries,23 but these values are likely country-

specific. Another limitation of this study was that influenza illness has been shown to reduce 
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productivity at work,25 however, this may vary depending on occupation. We assumed that 

8% of workers would continue to work from home during their illness and while taking care 

of sick children, but information on this topic is scarce. A study from Sweden found that 60% 

of parents work from home when their children are sick26 thus our assumption may 

underestimate the economic benefit of the intervention. The economic benefits from earlier 

onset of sick leave may also have been underestimated. It seems plausible that earlier sick 

leave onset could lead to a quicker recovery, however, we could not find any evidence of this 

in the literature; therefore, we assumed the recovery period to be constant, and independent of 

sick leave onset. Finally, influenza cases and workplace absences were modelled to occur 

randomly on a population level. In reality, absences may cluster in specific workplaces, which 

may cause understaffing for critical functions and a subsequent increase in cost. 

We assumed that the number of days of sick leave was 3.5 calendar days for seasonal 

influenza and 6.5 calendar days for pandemic influenza. Because we found that the 

epidemiological benefits of sick leave were limited after 2 days of symptoms, we also 

explored the effect of assuming the same number of total absence days during pandemics as 

during epidemics (3.5 calendar days). This resulted in higher economic benefits for 

interventions involving early onset within one day, but lower benefits for other interventions. 

Current recommendations on sick leave during influenza are typically focused on the 

duration of sick leave, but the present results suggest that recommendations may be improved 

by encouraging prompt initiation of sick leave. However, although sick leave can reduce the 

spread of influenza, our findings indicate that this effect is insufficient to offset an ongoing 

epidemic or pandemic so, ideally, sick leave interventions should be implemented in 

conjunction with existing strategies. Economic evaluations of mitigation interventions such as 
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vaccines, antivirals, and school closures, are common in the literature.27-29 In contrast, studies 

on sick leave interventions are limited 28 29, which is somewhat surprising considering that this 

is a widespread recommendation in national pandemic preparedness plans.3 Moreover, 

pharmaceutical interventions are limited by availability30; therefore non-pharmaceutical 

interventions can be considered as viable backup strategies. As a result, there is a need for 

quantitative modelling for policy planning and decision-making purposes. The present 

economic results are based on Norwegian demographic and economic assumptions, and 

several factors would need to be recalculated for use in other countries. Nevertheless, our 

model provides a structure for analysing this problem and provides a method, which could be 

applied in other settings. 

The findings in this paper indicate that there are epidemiological and economic 

benefits from sick leaves during influenza, however further studies are needed to assess these 

effects in more detail and in other settings. Future studies should consider collecting 

additional data on influenza transmission pathways, sick leave practice and the behaviour of 

workers during sick leave. Ideally, such studies should also aim to test for influenza to 

establish aetiology, rather than relying on self-reported influenza status. Moreover, it is of 

importance to conduct studies to explore the effects of sick leave interventions within specific 

occupational groups. For example, influenza has been found to be less prevalent in janitors 

and technicians compared with other occupations.31 Likewise, some workers may be more 

likely to spread influenza (e.g. a waiter in a restaurant), or be more likely to spread influenza 

to high-risk persons (e.g. healthcare workers). Finally, investigations into the cost-

effectiveness of sick leave interventions for other communicable diseases, perhaps especially 

those with high illness severity or low transmissibility, are warranted. 
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Conclusion

Recommending early absence from work among all workers with influenza symptoms 

represents an effective intervention during influenza epidemics and pandemics. The 

intervention is also cost-effective in most influenza scenarios. 
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Figure Legends

Figure 1: Schematic representation of our model. An age-stratified SEIR model is used to 

model influenza spread; following infection, susceptible individuals (S) enter the incubation 

state, divided into pre-infectious (E1-E6) (E) and infectious (E7-E8) compartments. A 

proportion of individuals develop asymptomatic infection (Asym1-14) followed by recovery; 

the remainder develop symptomatic infection, categorized into people at school/work (Sym1-

14), or people at home (Symh1-Symh14). Infectious individuals (red box, collectively denoted 

by I) mix with susceptible individuals in school, workplace, general community, and 

household settings; people at home during illness experience reduced mixing outside their 

households. When the infectious period ends, individuals are moved to the Removed class 

(R), not participating in disease spread anymore. Influenza scenarios are defined by: initial 

proportions of susceptible persons, transmissibility, proportions of asymptomatic individuals, 

and severity (red arrows). Influenza interventions are modelled by varying the timing and 

proportion of workers who take sick leave (yellow arrow). Healthcare utilization and deaths 

were estimated based on the age-specific incidence of symptomatic infections. Direct costs 

and effects include healthcare/medication costs, and quality of life detriments due to 

morbidity and mortality (blue box). People who work during illness and people who stay 

home from work due to own illness or to provide caregiving incur indirect costs due to lost 

productivity (green box). See Supplementary File 1 for further details about the model 

structure.

Figure 2: Impact of workplace-based interventions on clinical attack rate and timing of peak 

for seasonal epidemics (panels A and C) and for pandemics (panels B and D). Scenarios 
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assuming low symptomatic proportions (35% children, 25% adults develop symptoms) are 

depicted with stippled lines; scenarios assuming high symptomatic proportions (65% children, 

55% adults develop symptoms) are depicted with solid lines. Each level of transmissibility 

has a unique colour (blue = lowest transmissibility, green = medium transmissibility, and red 

= highest transmissibility). The figure shows sick leave interventions with 65% and 90% 

adherence combined with absence onset within 0.5, 1, 1.5, 2, and 4 days. The baseline 

intervention (65% adherence and sick leave onset within 4 days of symptom onset) is 

indicated by **.   

Figure 3: Impact of workplace-based interventions on the epidemic and pandemic curves in 

all main scenarios. Daily incidence in baseline scenarios are depicted for seasonal epidemics 

at R_eff=1.2, 1.3 and 1.4 (left column) and for pandemic influenza at R0=1.4, 1.6 and 1.8 

(right column). In each panel, the solid lines depict the baseline scenario (65% adherence and 

sick leave onset within 4 days of symptom onset) assuming low symptomatic proportions 

(35% children, 25% adults develop symptoms), and the stripled lines depict the baseline 

scenario assuming high symptomatic proportions (65% children, 55% adults develop 

symptoms). The shaded grey regions illustrate the range of curves obtained when introducing 

the 14 different workplace-based interventions.

Figure 4: Mean Net Health Benefit (NHB) of workplace-based interventions for all main 

scenarios; seasonal epidemics (A), moderate pandemics (B), severe pandemics (C), very 

severe pandemics (D). Scenarios assuming low symptomatic proportions (35% children, 25% 

adults develop symptoms) are depicted with crosses, and scenarios assuming high 

symptomatic proportions (65% children, 55% adults develop symptoms) are depicted with 
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squares. Each level of transmissibility has a unique colour (blue = lowest transmissibility, 

green = medium transmissibility, and red = highest transmissibility).
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Mean Net Health Benefit (NHB) of workplace-based interventions for all main scenarios; seasonal epidemics 
(A), moderate pandemics (B), severe pandemics (C), very severe pandemics (D). Scenarios assuming low 
symptomatic proportions (35% children, 25% adults develop symptoms) are depicted with crosses, and 
scenarios assuming high symptomatic proportions (65% children, 55% adults develop symptoms) are 

depicted with squares. Each level of transmissibility has a unique colour (blue = lowest transmissibility, 
green = medium transmissibility, and red = highest transmissibility). 
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SURVEY ON INFLUENZA-RELATED SICK LEAVE AMONG NORWEGIAN 

EMPLOYEES  

A questionnaire consisting of 14 questions was issued either electronically via 

Questback©, or on paper via personal distribution to a convenience sample of Norwegian 

employees in the Oslo area between November 2013 and January 2014. The convenience 

sample was selected based on network recruitment, and consisted mainly of public sector 

employees. All data gathered on paper were folded and placed in an envelope, and were later 

entered into Questback©, and the original responses were destroyed. The data were stored in 

Questback© and analyzed in Excel 2013. Once analyses were completed the original data and 

any imported copies were deleted. The first 6 questions were concerning age, gender, 

inclusive work life status of employer, household size, the number of children below 12 years 

living in the household, and presence of influenza-like symptoms in the previous season 

(defined as August 2012 to April 2013). Questions 7-9 were only asked to the respondents 

who indicated having children below the age of 12 living in the household. The questions 

addressed: whether these children had experienced influenza-like symptoms in the previous 

winter, whether the children were sick simultaneously with the respondent, and if yes, the 

number of days of sickness overlap. The last 4 questions were asked to respondents who 

indicated having experienced influenza-like symptoms in the previous season. The 

respondents were asked to indicate the number of days of symptoms, the number of days 

spent at home from work during the symptomatic period (and which symptomatic days were 

spent at home), whether the days spent at home were GP-certified or self-certified, at what 

day of symptoms a physician was contacted, and on which days (if any) children below the 

age of 12 were sick simultaneously with the respondent. 

A total of 490 employees completed the questionnaire. 72% of the respondents were 

females, and the remaining 28% were males. The age of the respondents ranged from 20 -70 

years, with a mean age of 46. Most (96%) of the employees had employers with an inclusive 
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work life agreement (IW-agreement). There were no apparent differences between employees 

with and without IW–employers but the proportion of non-IW respondents was too small to 

meaningfully compare the two. 

Among the 490 respondents, 224 reported having experienced symptoms of influenza 

last season. The number of days of symptoms varied from 1-20 days with a mean and median 

of approximately 6.5 and 5, respectively (Figure SMM1). Among the respondents that 

reported ILI symptoms, 161 respondents were absent from work, 58 respondents did not take 

time off work, the remaining 5 were missing. The duration of sick leave varied from 1-13 

days, with a mean and median of 2.4 and 2 days, respectively. 

 

Figure SMM1: Frequency distributions showing the duration of symptoms (N=224) and the 

distribution of days absent from work (N=161) among respondents with ILI-symptoms. 

Of the respondents that had influenza-like illness 20% reported visiting a GP for their 

symptoms, and 58% of these went on to take sick leave, while 42% continued to work. In 

total 14% of sick leaves were GP-certified, the remaining were self-certified. 
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Sick leave was initiated within 1-8 days after symptom onset. The shortest duration 

between sickness onset and sick leave was less than 1 day, and the longest duration was 7-8 

days (Figure SMM2). We did not collect any information about which factors affected the 

likelihood of staying at home. We suspect that in addition to having mild symptoms at onset, 

possible explanatory factors for delayed onset of sick leave may be social pressure or 

deadlines at work. In our paper we truncated the final category into 4 days or later (simulated 

as 4 days maximum) such that 24% took sick leave on the first day following symptom onset, 

43% on the second day, 19% on the third day, and the remaining 14% on the 4th day or later.  

 

 

Figure SMM2: Frequency distribution showing the timing of sick leave onset counted in days 

from the time when symptom appeared (N=161) 

The sick leave periods mainly occurred over consecutive days, with the exception of 5 

respondents who reported intermittent sick leave histories. For the latter only the first sick 

leave period was counted. A total of 15 respondents reported being absent on one or more 

days without experiencing symptoms on these days; these sick leaves did not seem to be 

linked with sick children in the household. 
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Among the respondents, 155 said they had children <12 years in the household, 

101/155 of the children had been ill in the past winter. The number of children was 

significantly correlated (p>0.01) with ILI symptoms in parents. The frequency of ILI 

symptoms in respondents was 16% higher when the household had one or more children <12 

years. There was also a strong correlation (p>0.01) between experiencing ILI symptoms and 

having sick children. Although the correlation works from parent to child, and from child to 

parent, the latter is perhaps more correct as the sample of parents is non-random. If a child<12 

in the household was ill, 74% of parents experienced ILI symptoms, otherwise 23% of parents 

experienced symptoms. 

The survey was an attempt at providing a rough estimate of sick leave practice during 

influenza among the working population in Norway. Our sample is not representative of the 

Norwegian working population, and was largely made up of people working within health 

professions. Some respondents indicated that they had been on sick leave on days without 

symptoms (N = 6), this may be a result of measurement error or could reflect that the sick 

leave period was used in its full length as these sick leave periods were 7 days or longer. 

Since we were asking about past health states and sick leave behavior, recall bias may have 

been a problem. In the responses replies involving round numbers (10 days, 20 days) were 

relatively more common. This may have been a result of recall bias. 
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Survey on influenza-related sickness absence among 

Norwegian employees [August 2012 - April 2013] 

Please enter or circle your response 

1. Age: 
 

2. Gender: F         M 

 

3. Do you have an employer with an agreement about inclusive 

worklife (IW-agreement)? 

 

Yes       No 

 

4. How many people were living in your household last winter? 

(including yourself) Yes       No 

5. How many children under the age of 12 years were living in 

your household last winter? Yes       No 

6. Did you have flu-like symptoms last winter? Typical 

symptoms of flu are: fever / cough / sore throat / headache / 

fatigue / muscle pain / stuffy nose ) 

 
Yes       No 

 

(Questions 7-8 are only relevant if you had children under 12 years living in your 

household last winter) 

7. Were any of the children (under 12 years living in the 

household) ill with flu-like symptoms in the previous winter? 

 

Yes       No 

8. Were any children ill at the same time as you? 
 

Yes       No 
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(Questions 9 to 13 are only relevant if you experienced influenza-like symptoms last winter) 

 

Please indicate the 

following by ticking the 

relevant day(s) 

Symp

tom 

start 

Day 

2 

Day 

3 

Day 

4 

Day 

5 

Day 

6 

Day 

7 

Day 

8 

Day 

9 

Day 

10 

Day 

11 

Day 

12 

Day 

13 

Day 

14 

Day 

15 

Day 

16 

Day 

17 

Day 

18 

Day 

19 

Day 

20  

Day 

1 

9. On which days did you 

experience influenza-like 

symptoms? (for how long 

were you ill?)               

      
More 

than 14 

days 

10. On which days did 

you stay home from 

work? 
              

      

No days 

11. Which absence days 

were GP-certified? 
              

      

No days 

12. On which day did you 

visit a GP? 
              

      I did not 

visit a 

GP 

13. On which days were 

children less than 12 

years living in your 

household experiencing 

symptoms as well?               

      

Not 

relevant 
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THE INFLUENZA MODEL 

An age-stratified compartmental SEIR (Susceptible-Exposed-Infected-Recovered) model was 

developed to simulate the spread of influenza. Due to lack of local data, the social mixing 

patterns were adapted from published synthetic contact matrices, which were based on the 

simulation of an agent-based virtual population parameterized with detailed Norwegian 

census and social demographic data1. Mixing between age groups (Figure SMM3) were 

defined using four setting-specific contact matrices, accounting for contacts within 

households , contacts within schools , contacts within workplaces  and 

contacts in the general population . Each matrix provides the relative frequency of 

contacts between different age classes. The overall contact matrix  was obtained as a 

linear combination , where accounts for the proportion of transmission 

occurring in the various settings, . The weights, ,were chosen at 0.3 for 

households, 0.18 for schools, 0.19 for workplaces and 0.33 for transmission occurring in the 

general community in accordance with empirical observations and previously published 

studies on influenza-like diseases1-5. Further details on the calculation of the mixing matrices 

are provided elsewhere1.  

The population was divided into 100 one-year age groups according to the size and 

age-distribution of the Norwegian population at 1 January 20136. Newly infected individuals 

pass through an incubation phase which was modelled using 8 compartments (E1.E2…E8). The 

mean incubation period was fixed at 1.9 days7 including the E1-E8 compartments, and the 

average latency period was assumed at 1.425 days covering the first six compartments. The 

mean duration of the infectious phase was assumed at 7.475 days, consisting of E7-E8 

compartments and 14 infectious compartments, all assumed to last for 0.5 days. The 
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infectious compartments were further split into three groups: people with asymptomatic 

infection , people with symptomatic infection and people with 

symptomatic infection at home . The timing and the rates of flow between the 

two latter categories were modelled according to the type of intervention studied, as detailed 

in the main text. The variation of infectivity as a function of the duration of time since 

infection (the infectivity profile) was adapted from a study on household transmission5, which 

is in alignment with data from the 2009 H1N1 pandemic where most transmission was found 

to occur early after and to peak around the time of symptom onset7 (Figure SMM4).  

 

  

1 14( ... )Asym Asym 1 14( ... )Sym Sym

1 2( ... )Symh Symh
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Figure SMM3: Mixing patterns by age assumed in the model: Mixing matrices of the relative 

frequency of contacts among age classes in households, schools, workplace and the general 

population (top rows). The total mixing matrix was obtained as a weighted sum of the setting-

specific matrices. The matrices are represented using a logarithmic scale (blue: low intensity; 

red: high intensity). The bottom row shows the marginal distribution of contacts (left) and the 

proportion of contacts with people of the same age (right) in the total matrix, aggregated into 

five-yearly age groups. 
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Figure SMM4: Schematic representation of the infectivity profile assumed in the model for 

individuals with symptomatic and asymptomatic influenza infection. The latency period is 1.5 

days, the incubation period is 1.9 days, and infectivity peaks around 2 days after infection. 

 

Recent analyses suggest that approximately 3 in 4 cases of seasonal and pandemic 

influenza are asymptomatic8 and we assumed the baseline probability for symptomatic 

infection to be 0.35 for children <16 years and 0.25 for adults. However, in other scenarios we 

assumed that 50% of adults and 65% of children < 16 years develop symptoms in accordance 

with Longini et al.9. We assumed higher susceptibility and infectivity in children < 16 years 

of 1.05 and 1.30, respectively, compared to that of adults based on results from a Norwegian 

study using data from the 2009-H1N1 pandemic10.  

We modelled pandemic influenza by assuming a fully susceptible population at the 

simulation outset and using basic reproductive numbers: R_0=1.4, 1.6, or 1.8. For seasonal 

influenza we assumed that 0. 075, 0.20, and 0.40 of children < 16 years, adults 16-69 years, 

Page 47 of 69

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

12 
 

and elderly 70+ years were fully immune at the simulation outset based on personal 

communication with experts at the Norwegian Institute of Public Health. In these simulations 

we considered effective reproductive numbers: R_eff=1.2, 1.3, and 1.4.  

Sensitivity analyses 

In the main scenarios we modelled sick leave by eliminating mixing at the workplace 

(0%) and in the general population (0%). There is lack of knowledge about how people 

behave during influenza sickness absence11 , which impacts both their transmission potential 

and whom they will infect. We therefore performed sensitivity analyses by assuming that 

people during influenza sick leave would increase their likelihood of transmission in the 

household and in the general population. This was implemented in the model by adjusting the 

household mixing matrix (+10%) and the general population mixing matrix (-90%) compared 

to the mixing assumed in non-infected people at the same age.  

COST-EFFECTIVENESS  

We developed a probabilistic health economic model to capture the health consequences, 

healthcare costs, productivity losses from work absences, and campaign cost for each 

intervention. The age-specific incidence of clinical events was based on results from the 

dynamic model. The probabilities of clinical events leading to a healthcare encounter (general 

practitioner (GP) visit or hospitalization) or death were taken from the Norwegian Pandemic 

Preparedness Plan12. The plan includes distinct morbidity estimates for moderate, severe, and 

very severe pandemics. The morbidity during seasonal influenza was assumed similar to a 

moderate pandemic (Table SMM1).  
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Table SMM1: Parameters of the economic model. Mean values and distributions used 

for the cost-effectiveness analysis. 

Parameter Mean value Distribution Source 

Probability of dying 

Seasonal /moderate pandemic 

Severe pandemic 

Very severe pandemic 

 

0.15% 

0.22% 

0.70% 

 

𝑇𝑟𝑖(0.0015 ± 0.0009) 

𝑇𝑟𝑖(0.0022 ± 0.00132) 

𝑇𝑟𝑖(0.0070 ± 0.0042) 

* 

Probability of hospitalization 

Seasonal / moderate 

Severe pandemic 

Very severe pandemic 

 

0.75% 

2.00% 

3.50% 

 

𝐵𝑒𝑡𝑎(7.49, 992) 

𝐵𝑒𝑡𝑎(19.98, 979) 

𝐵𝑒𝑡𝑎(34.97, 964) 

** 

Probability of intensive care in hospital 

Seasonal / Moderate Pandemic 

Severe pandemic 

Very severe pandemic 

 

10.00% 

17.00% 

25.00% 

 

𝐵𝑒𝑡𝑎(99, 899) 

𝐵𝑒𝑡𝑎(169, 829) 

𝐵𝑒𝑡𝑎(250, 749) 

** 

Probability of visiting a GP  

Seasonal / moderate Pandemic 

Severe pandemic 

Very severe pandemic 

 

15.00% 

20.00% 

25.00% 

 

𝐵𝑒𝑡𝑎(150, 849) 

𝐵𝑒𝑡𝑎(200, 799) 

𝐵𝑒𝑡𝑎(250, 749) 

** 

Probability of working from home when ill 8.00% 𝐵𝑒𝑡𝑎(929, 10825) **13 

Daily productivity loss adults Age-specific  

(5-year) 

Log Normal, mean 

(provided in ref. 6), 20% 

variation about mean 

***6 

Daily productivity loss caretakers $ 337 𝑙𝑛(337, 4543) ***6 

Productivity lost before and after (per absence) 5.00% 𝑙𝑛(0.95, 0.0361) ***14 

Productivity when working from home/work 65.00% 𝑙𝑛(0.65, 0.017) ***15-17 

Cost of a GP consultation $ 68   𝑁(68, 185) #18 19 

Cost of medications  

0-14 years (+5% severe+10% very severe) $ 10.6  N(10.6, 4.48) #20 21 

15-64 years (+5% severe+10% very severe) $ 10.4  𝑁(10.4, 4.32) #20 21 

65+ years (+5% severe+10% very severe) $ 14.0  𝑁(14.0, 7.90) #20 21 

Cost of hospitalization    

Non-intensive care 

Intensive care 

$ 9 503 

$ 20 435 
 𝐺𝑎𝑚𝑚𝑎(0.126, 75401) 

 𝐺𝑎𝑚𝑚𝑎(4.3, 4768) 

##22  

##22 

National cost of campaign 

Cost of increasing adherence  

to 80% 

to 90% 

Cost of earlier onset of sick leave 

2 days of delay 

1.5 days of delay 

1 day of delay 

0.5 days of delay 

 

 

$ 2 040 378 

$ 3 490 120 

 

$ 1 238 321 

$ 1 762 679 

$ 2 418 124 

$ 3 237 432 

 

 

 𝑁(2040378, 4080762) 

 𝑁(3490120, 6980242) 
 

 𝑁(1238321, 2476642) 

 𝑁(1762679, 3525352) 

 𝑁(2418124, 4836252) 

 𝑁(3237432, 6474862) 

#23 

QALY losses (per case)   

***24 25 
QALY loss un-hospitalized cases 0.0078 𝑙𝑛(0.0078, 0.000024) 

QALY loss hospitalized cases 0.0170 𝑙𝑛(0.017, 0.000012) 

QALY loss influenza mortality Age-specific 

(1-year) 
 Normal, 20% variation                                                

 about the mean 
PC 
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* Triangular distribution; Tri(a ± b) has mean a and standard deviation 𝑏/√6 

** Beta distribution; Beta(a,b) has mean a/(a+b) and standard deviation √
𝑎𝑏

(𝑎+𝑏)2(𝑎+𝑏+1)
 

*** Log-normal distribution, parameters are mean and variance of this distribution, standard 

deviation is 20% of mean 

# Normal distribution, parameters are mean and variance of this distribution, standard deviation is 

20% of mean 

## Gamma distribution; Gamma(a,b) has mean ab and standard deviation 𝑏√𝑎 

 

𝑃𝐶 𝑚𝑒𝑎𝑛 = 0.94 − 0.002 × 𝑎𝑔𝑒. Personal communication with Kim Rand-Hendriksen (2014). 

 

 

 

HEALTHCARE COSTS 

We compared the number of GP visits, hospitalizations, and deaths as well as the 

health-related quality of life, under each sick leave intervention, with the baseline intervention 

(Table SMM1). The cost of an influenza-related hospitalization was estimated using data 

from the Norwegian Patient Registry, on patients admitted with ICD-10 diagnoses J10-J11 

(influenza) and J12-J18 (pneumonia) and discharged with influenza-associated diagnoses. We 

estimated the average hospitalization cost per patient by identifying the DRG codes most 

commonly related to influenza and pneumonia. For intensive care patients we used the DRG 

for diseases in respiratory organs requiring ventilation support as an estimate for the cost per 

hospitalized case. Costs were computed using the DRG unit price, trim points and cost 

weights (for 2013).22 The cost of a GP consultation was assumed at $68.18 19  

MEDICATION COSTS 

The types of medication and proportion of users was based on findings in Meier et 

al.21, while use of throat drops and tissues was assumed. The cost of antibiotics was assumed 

equal to the cost of Fenoksymetylpenicillin20 deducted VAT. Costs of over-the-counter drugs 

were based on the average cost at three pharmacies and four grocery stores in Oslo. 
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CAMPAIGN COSTS 

Each intervention was assumed to involve a campaign to communicate 

recommendations. We assumed the cost of the baseline intervention (65% compliance, 

maximum of 4 days from symptom onset to sick leave) to be similar to the campaign cost 

associated with the 2009 H1N1 Pandemic in Norway ($USD 1.7 million), equally divided 

into costs associated with adherence and sick leave onset delay. The campaign costs were 

assumed to increase by a factor of 1.5 per 10% increase in the adherence, and by a factor of 

1.25 per half day reduction in the maximum delay time to work absence. The costs were 

converted to 2012 monetary equivalents by adjusting for inflation.  

HEALTH EFFECTS 

Health related quality measures based on the EuroQol-5D26 were used to compute 

QALYs (Quality Adjusted Life Years) associated with mortality and morbidity. QALYs 

associated with mortality were based on the expected value of remaining life years using age-

dependent life-expectancies27 with a yearly discount rate of 4%. The age distribution of deaths 

was based on those specified in a Norwegian study of seasonal influenza mortality28. 

INDIRECT COSTS 

In the baseline intervention (65% compliance, 4 days of maximum delay from 

symptoms onset to sick leave) we assumed that symptomatic workers would stay at home for 

an average of 3 workdays for seasonal influenza and 5.21 workdays for pandemic influenza, 

corresponding to 3.5 and 6.5 calendar days respectively. The average number of workdays 

lost was higher for interventions that reduced the delay from symptom onset to sick leave, 

following the implementation of interventions in the dynamic model.   

Productivity losses were valued using a human capital approach. Labor costs were 

based on full-time equivalent wages and the value of labor not returned to the worker. For 

sick adults, 5-year age-specific wage rates for ages 16-746 were used, and for caretakers the 

average population wage was used. In Norway, all employees have a right to at least 3 days of 
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self-certified leave with full salary, while self-employed workers (8%) may take out insurance 

and their income loss during work absenteeism will depend on their insurance policy.29 About 

60% of employees have an inclusive-work life (IW) employer with more flexible sick leave 

arrangements and a right to 8 days of self-certified leave. Once the self-certified sick leave 

period ends, additional sick leave days require a GP certificate. The first 16 days are covered 

by the employer, and additional days by the state.30-32 For each sick leave event, we included 

a productivity loss equal to 5% of the labor cost to account for productivity losses before and 

after the sick leave period14. We assumed that 8% of adults on sick leave worked from home, 

guided by the proportion working from home from a 2009 survey.13 Sick persons working 

from home, and workers going to work despite feeling ill were assumed to work at 65% of 

full capacity15-17 In Norway, parental leave is 1 year and parents have the right to care benefits 

during child sickness when the child <12 years.33 Therefore all ill children between 1 and 12 

years of age were assumed to require parental care. We assumed that 15% of parents were 

homemakers34 with no associated productivity loss. Overlap between parental and child 

sickness absences, which was found to be 37.5% in our sick leave survey, was also adjusted 

for. 

SENSITIVITY ANALYSES 

For each epidemiological scenario (seasonal influenza R_eff = 1.2-1.4 with moderate 

morbidity; pandemic influenza R_0= 1.4-1.8 with moderate, severe, or very severe morbidity) 

we performed a probabilistic sensitivity analysis using Monte Carlo sampling (10 000 draws) 

of the parameters listed in Table SMM1. 
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Figure S1: The effect transmissibility and pandemic severity on economic parameters for 

the intervention involving 90% of sick persons taking sick leave within 0.5 days of onset; no 

extra mixing assumed. A) Total monetary costs and benefits of the intervention under 

seasonal and pandemic scenarios. B) Benefits from avoided morbidity and mortality under 

seasonal and pandemic scenarios. C) Proportion of costs avoided due to avoided 

hospitalizations, GP-visits, medication use and productivity losses under seasonal and 

pandemic influenza. D) Baseline productivity losses and productivity losses avoided due to 

the sick leave intervention under seasonal and moderate pandemic influenza (the same pattern 

follows for more severe pandemic influenza scenarios. 
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Figure S2: Absolute number of avoided clinical cases for selected seasonal scenarios, 

grouped according to median age, for all 14 interventions.  

Interventions 1-4: Shades of blue: (65%; 0.5, 1, 1.5, and 2 days) 

Interventions 5-9: Shades of green to yellow: (80%; 0.5, 1, 1.5, 2, and 4 days) 

Interventions 10-14: Shades of orange to red: (90%; 0.5, 1, 1.5, 2, and 4 days) 
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Figure S3: Absolute number of avoided clinical cases for selected pandemic scenarios, 

grouped according to median age, for all 14 interventions.  

Interventions 1-4: Shades of blue: (65%; 0.5, 1, 1.5, and 2 days) 

Interventions 5-9: Shades of green to yellow: (80%; 0.5, 1, 1.5, 2, and 4 days) 

Interventions 10-14: Shades of orange to red: (90%; 0.5, 1, 1.5, 2, and 4 days) 
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Figure S4: 

Acceptability curves 

without extra 

mixing. 

A) Seasonal 

influenza 

(R_eff=1.3), low 

symptomatic 

proportions (35% 

children and 25% 

adults symptomatic), 

without extra 

mixing, B) Seasonal 

influenza 

(R_eff=1.3), high 

symptomatic 

proportions (65% 

children and 55% 

adults symptomatic) 

without extra 

mixing, C) 

Pandemic influenza 

(R_0=1.6), low 

symptomatic 

proportions (35% 

children and 25% 

adults symptomatic), 

without extra 

mixing, D) 

Pandemic influenza 

(R_0=1.6), high 

symptomatic 

proportions (65% 

children and 55% 

adults symptomatic) 

without extra 

mixing. 
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Figure S5: Impact of workplace-based interventions on clinical attack rate and timing of 

peak for seasonal epidemics (panels A and C) and for pandemics (panels B and D) with 

extra mixing in the households and the general population. Scenarios assuming low 

symptomatic proportions (35% children, 25% adults develop symptoms) are depicted with 

stippled lines; scenarios assuming high symptomatic proportions (65% children, 55% adults 

develop symptoms) are depicted with solid lines. Each level of transmissibility has a unique 

colour (blue = lowest transmissibility, green = medium transmissibility, and red = highest 

transmissibility). The figure shows sick leave interventions with 65% and 90% adherence 

combined with absence onset within 0.5, 1, 1.5, 2, and 4 days. The baseline intervention (65% 

adherence and sick leave onset within 4 days of symptom onset) is indicated by **.    
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Figure S6: Mean Net Health Benefit (NHB) of workplace-based interventions for all 

scenarios assuming extra mixing in households and the general population; seasonal 

epidemics (A), moderate pandemics (B), severe pandemics (C), very severe pandemics (D).  

Scenarios assuming low symptomatic proportions (35% children, 25% adults develop 

symptoms) are depicted as crosses, and scenarios assuming high symptomatic proportions 

(65% children, 55% adults develop symptoms) are depicted as squares. Each level of 

transmissibility has a unique colour (blue = lowest transmissibility, green = medium 

transmissibility, and red = highest transmissibility) 
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Figure S7: 

Acceptability curves 

with mixing. 

A) Seasonal influenza 

(R_eff=1.3), low 

symptomatic 

proportions (35% 

children and 25% adults 

symptomatic), without 

extra mixing, B) 

Seasonal influenza 

(R_eff=1.3), high 

symptomatic 

proportions (65% 

children and 55% adults 

symptomatic) without 

extra mixing, C) 

Pandemic influenza 

(R_0=1.6), low 

symptomatic 

proportions (35% 

children and 25% adults 

symptomatic), without 

extra mixing, D) 

Pandemic influenza 

(R_0=1.6), high 

symptomatic 

proportions (65% 

children and 55% adults 

symptomatic) without 

extra mixing.  
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CHEERS checklist—Items to include when reporting economic evaluations of health 
interventions

Section/item Item 
No

Recommendation Reported on 
page No/ line No

Title and abstract
Title 1 Identify the study as an economic 

evaluation or use more specific terms 
such as “cost-effectiveness analysis”, and 
describe the interventions compared.

1

Abstract 2 Provide a structured summary of 
objectives, perspective, setting, methods 
(including study design and inputs), 
results (including base case and 
uncertainty analyses), and conclusions.

2 & 3

Introduction
Provide an explicit statement of the 
broader context for the study.

5 & 6Background and 
objectives

3

Present the study question and its 
relevance for health policy or practice 
decisions.

5 & 6

Methods
Target population 
and subgroups

4 Describe characteristics of the base case 
population and subgroups analysed, 
including why they were chosen.

7 & 8

Setting and 
location

5 State relevant aspects of the system(s) in 
which the decision(s) need(s) to be made.

6, 7, 8 & 
Supplementary 
file 1

Study perspective 6 Describe the perspective of the study and 
relate this to the costs being evaluated.

10

Comparators 7 Describe the interventions or strategies 
being compared and state why they were 
chosen.

6, 8 & 9

Time horizon 8 State the time horizon(s) over which 
costs and consequences are being 
evaluated and say why appropriate.

7,8 & 9

Discount rate 9 Report the choice of discount rate(s) used 
for costs and outcomes and say why 
appropriate.

Supplementary 
file 1

Choice of health 
outcomes

10 Describe what outcomes were used as the 
measure(s) of benefit in the evaluation 
and their relevance for the type of 
analysis performed.

10 & 
Supplementary 
file 1

Measurement of 
effectiveness

11a Single study-based estimates: Describe 
fully the design features of the single 
effectiveness study and why the single 
study was a sufficient source of clinical 
effectiveness data.

9, 10 & 
Supplementary 
file 1
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11b Synthesis-based estimates: Describe fully 
the methods used for identification of 
included studies and synthesis of clinical 
effectiveness data.

9, 10 & 
Supplementary 
file 1

Measurement and 
valuation of 
preference based 
outcomes

12 If applicable, describe the population and 
methods used to elicit preferences for 
outcomes.

NA

13a Single study-based economic evaluation: 
Describe approaches used to estimate 
resource use associated with the 
alternative interventions. Describe 
primary or secondary research methods 
for valuing each resource item in terms 
of its unit cost. Describe any adjustments 
made to approximate to opportunity 
costs.

NAEstimating 
resources and costs

13b Model-based economic evaluation: 
Describe approaches and data sources 
used to estimate resource use associated 
with model health states. Describe 
primary or secondary research methods 
for valuing each resource item in terms 
of its unit cost. Describe any adjustments 
made to approximate to opportunity 
costs.

9,10, & 
Supplementary 
file 1

Currency, price 
date, and 
conversion

14 Report the dates of the estimated 
resource quantities and unit costs. 
Describe methods for adjusting estimated 
unit costs to the year of reported costs if 
necessary. Describe methods for 
converting costs into a common currency 
base and the exchange rate.

10 & 
Supplementary 
file 1

Choice of model 15 Describe and give reasons for the specific 
type of decision-analytical model used. 
Providing a figure to show model 
structure is strongly recommended.

9, 10 & 
Supplementary 
file 1

Assumptions 16 Describe all structural or other 
assumptions underpinning the decision-
analytical model.

7-10 & 
Supplementary 
file 1

Analytical methods 17 Describe all analytical methods 
supporting the evaluation. This could 
include methods for dealing with skewed, 
missing, or censored data; extrapolation 
methods; methods for pooling data; 
approaches to validate or make 
adjustments (such as half cycle 
corrections) to a model; and methods for 
handling population heterogeneity and 
uncertainty.

7-10 & 
Supplementary 
file 1
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Results
Study parameters 18 Report the values, ranges, references, 

and, if used, probability distributions for 
all parameters. Report reasons or sources 
for distributions used to represent 
uncertainty where appropriate. Providing 
a table to show the input values is 
strongly recommended.

Supplementary 
file 1

Incremental costs 
and outcomes

19 For each intervention, report mean values 
for the main categories of estimated costs 
and outcomes of interest, as well as mean 
differences between the comparator 
groups. If applicable, report incremental 
cost-effectiveness ratios.

11-15, Fig. 3 & 
Supplementary 
file 2

20a Single study-based economic evaluation: 
Describe the effects of sampling 
uncertainty for the estimated incremental 
cost and incremental effectiveness 
parameters, together with the impact of 
methodological assumptions (such as 
discount rate, study perspective).

NACharacterising 
uncertainty

20b Model-based economic evaluation: 
Describe the effects on the results of 
uncertainty for all input parameters, and 
uncertainty related to the structure of the 
model and assumptions.

14-16, Fig. 4 & 
Supplementary 
file 2, 
Supplementary 
file 3

Characterising 
heterogeneity

21 If applicable, report differences in costs, 
outcomes, or cost-effectiveness that can 
be explained by variations between 
subgroups of patients with different 
baseline characteristics or other observed 
variability in effects that are not 
reducible by more information.

17-19

Discussion
Study findings, 
limitations, 
generalisability, 
and current 
knowledge

22 Summarise key study findings and 
describe how they support the 
conclusions reached. Discuss limitations 
and the generalisability of the findings 
and how the findings fit with current 
knowledge.

16-20

Other
Source of funding 23 Describe how the study was funded and 

the role of the funder in the 
identification, design, conduct, and 
reporting of the analysis. Describe other 
non-monetary sources of support.

22

Conflicts of interest 24 Describe any potential for conflict of 
interest of study contributors in 
accordance with journal policy. In the 
absence of a journal policy, we 

22
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recommend authors comply with 
International Committee of Medical 
Journal Editors recommendations.

For consistency, the CHEERS statement checklist format is based on the format of the 
CONSORT statement checklist
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