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Using an observational pre-post design with a comparison group based

on individual-level data from the Norwegian Emergency Preparedness

Register,1 we aimed to study sick leave among all Norwegian residents

aged 20 to 70 years with an employment contract, who were tested for

SARS-CoV-2 from 1 March 2020 to 1 February 2021 [N¼1 177 274

with mean (SD) age 40 (13) years, 46% men).

We constructed our data as a panel and used a difference-in-

differences design2,3 to contrast doctor-certified sick leave (any

cause) before and after testing, across employees with negative test

and (i) positive test without being hospitalized (mild disease) and (ii)

positive test with hospitalization (severe disease) by groups of age

and sex.4,5 We estimated the percent relative difference in change in

Figure 1 Directed acyclic graphs illustrating bias from a) adjusting for a heritable covariable (shown by a box round the item) in the presence of herita-

ble covariable outcome confounding and illustrating bias from b) selecting for survival to recruitment (shown by a box round the item) in the pres-

ence of survival to recruitment outcome confounding from competing risk
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health care use from 3 months before to 6 months after testing, i.e.

comparing the difference in change over time for persons with mild

disease (N¼33 761) vs persons with no disease, as well as for per-

sons with severe disease (N¼1168) vs persons with no disease.

Men and women aged 20–44 and 45–70, with mild and severe

COVID-19, had substantially elevated sick leave at 1–4 weeks following

a positive test, and the elevation gradually disappeared at 5–8 weeks, 9–

12 weeks, and 16–24weeks (Figure 1, Table 1). From 5–8weeks after

test and onwards, the elevated sick leave following COVID-19 differed

by age, sex and severity of initial disease. Women aged 45–70years

with mild disease had more prolonged elevation in sick leave than their

younger counterparts (Table 1). Women’s impact on sick leave was not

more prolonged after severe disease than after mild disease (Table 1). In

contrast for men, there were fewer age differences and disease severity

(i.e. severe disease) seemed to be their main determinant of elevated sick

leave rates following COVID-19 (Table 1).

To our knowledge, this study is the first to explore short- and long-

term impacts of COVID-19 on sick leave for employees. Important

strengths of our study are the prospective design and use of data that

include all employees who were tested for SARS-CoV-2 in an entire

country. Our findings are representative for countries with equal access

to health care and universal and generous unemployment and sick

leave insurances. When interpreting these findings, it is important to

bear in mind that the pandemic develops over time, i.e. the effect of

contracting the virus is likely different for different time periods and

regions depending on factors such as immunity in the population, test-

ing criteria and access, vaccination etc. As an example, as more people

get vaccinated, as fewer get severe disease and as health care systems

have more knowledge of how to handle the disease, it might be

assumed that the impact of COVID-19 on sick leave will decrease in

the future. We propose this topic, as well as the extent to which the im-

pact on sick leave is heterogeneous for different occupation and indus-

try codes, as a topic for future study.

Several important limitations are worth mentioning. First, layoffs

during the pandemic may have led to a change in the composition of

the workforce. To explore this more in detail, we have assessed the po-

tential presence of a healthy worker selection bias by studying any pri-

mary care use among everyone during their working age, with similar

findings.5 Second, we had no information regarding self-certified sick

leave. However, we expect the impact of only including doctor-certi-

fied sick leave to be minimal given the required 10–14 days’ quarantine

following a positive test for SARS-CoV-2. Third, the subgroup esti-

mates of sick leave rates following severe COVID-19 (Figure 1) indi-

cate that the common pre-trend assumption of differences-in-

differences estimates may not fully hold in some subgroups. One

should thus, and as always in observational studies, be careful in mak-

ing too strong causal interpretations of, especially, the long-term effect

estimates of mild and severe disease on sick leave.

In conclusion, the impact of COVID-19 on sick leave depended

on age for women (2 vs 3–6 months elevation for women aged 20–

44 vs 45–70 years, respectively). For men, the impact depended on

disease severity (1–2 vs 3 months elevation for men with mild vs se-

vere disease, respectively).

Ethics approval

The establishment of an emergency preparedness register forms part

of the legally mandated responsibilities of the Norwegian Institute

of Public Health (NIPH) during epidemics. Institutional board

Figure 1 Estimated rates of weekly [95% confidence interval (CI)] received doctor-certified sick leave from 12 weeks before to 24 weeks after week

of polymerase chain reaction test for SARS-CoV-2, for severe COVID-19, mild COVID-19 and no COVID-19 for different sex and age groups. Estimates

adjusted for comorbidities, birth country and calendar month
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