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ABSTRACT

Objectives Long-term sickness absence from
employment has negative consequences for the economy
and can lead to widened health inequalities. Sick notes
(also called ‘fit notes’) are issued by general practitioners
when a person cannot work for health reasons for more
than 7 days. We quantified the sick note rate in people
with evidence of COVID-19 in 2020, 2021 and 2022, as
an indication of the burden for people recovering from
COvID-19.

Design Cohort study.

Setting With National Health Service (NHS) England
approval, we used routine clinical data (primary care,
hospital and COVID-19 testing records) within the
OpenSAFELY-TPP database.

Participants People 18-64 years with a recorded positive
test or diagnosis of COVID-19 in 2020 (n=365 421), 2021
(n=1 206 555) or 2022 (n=1 321 313); general population
matched in age, sex and region in 2019 (n=3 140 326),
2020 (n=3 439 534), 2021 (n=4 571 469) and 2022 (n=4
818 870); people hospitalised with pneumonia in 2019
(n=29 673).

Primary outcome measure Receipt of a sick note in
primary care.

Results Among people with a positive SARS-CoV-2 test or
COVID-19 diagnosis, the sick note rate was 4.88 per 100
person-months (95% Cl 4.83 to 4.93) in 2020, 2.66 (95%
Cl 2.64 t0 2.67) in 2021 and 1.73 (95% Cl 1.72 t0 1.73)
in 2022. Compared with the age, sex and region-matched
general population, the adjusted HR for receipt of a sick
note over the entire follow-up period (up to 10 months)
was 4.07 (95% Cl 4.02 to 4.12) in 2020 decreasing to
1.57 (95% CI 1.56 to 1.58) in 2022. The HR was highest
in the first 30 days postdiagnosis in all years. Among
people hospitalised with COVID-19, after adjustment, the
sick note rate was lower than in people hospitalised with
pneumonia.

Conclusions Given the under-recording of postacute
COVID-19-related symptoms, these findings contribute

a valuable perspective on the long-term effects of
COVID-19. Despite likely underestimation of the sick note
rate, sick notes were issued more frequently to people

2 Alex Walker @ '

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Our data come from a large, representative sam-
ple of more than 40% of primary care patients in
England.

= To better understand sick note patterns, we iden-
tified COVID-19 cohorts from three different pan-
demic time periods, with both contemporary and
historical comparators, to account for changes in
preventive measures and disruptions to working
patterns that would have impacted on receipt of sick
notes over time.

= We relied on three different methods for identifying
COVID-19 cases (positive PCR or lateral flow test
test, primary care diagnosis, hospitalisation), but
there is still bias in who gets tested or seeks care for
COVID-19 which will have changed as the pandemic
evolved. It is unclear how this would correlate with
the likelihood of requesting or requiring a sick note.

= We could not identify whether people were partic-
ipating in the workforce and included everyone of
working age in the denominator. It is, therefore, like-
ly that the true absolute sick note rate is higher than
estimated.

with COVID-19 compared with those without, even in an
era when most people are vaccinated. Most sick notes
occurred in the first 30 days postdiagnosis, but the
increased risk several months postdiagnosis may provide
further evidence of the long-term impact.

BACKGROUND

In primary care, a doctor may issue a sick note
(commonly referred to as a ‘fit note’ in the
UK) after the first 7days of sickness absence
if the doctor assesses that the patient’s health
affects their fitness for work. In 2021-2022,
over llmillion sick notes were issued in
England.' Long-term sickness absence from
employment has negative consequences for
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the broader economy and can lead to widened health
inequalities, financial insecurity and reduced social
participation.” Improving the health and productivity of
the population and reducing welfare benefit claims are
important policy objectives.”*

The Office of National Statistics (ONS) estimated that
82% of the English population had been infected with
SARS-CoV-2 by November 2022.° Additionally, an esti-
mated 1.9million people self-reported as experiencing
long COVID symptoms in the UK in the 4weeks prior
to March 2023, with two-thirds experiencing symptoms
for at least 1 year.® The prevalence of long-term symp-
toms was greatest in people aged 35-69 years, women
and people living in more deprived areas.” Previous UK
research has also shown that receipt of sick notes varies
by demographics, with women and people in manual and
service occupations more likely to be issued a sick note.*
To date, there has been limited research on sick notes
issued to patients recovering from COVID-19 in England.

The pandemic has evolved over time, both in the
number of cases, disease severity and demographic
groups most affected.” Given the risk of long-term symp-
toms following COVID-19 (‘long COVID’), it is of public
health interest to quantify the impact of infection and
recovery on the workforce and how that has changed
over the pandemic. However, long COVID is heteroge-
neous and difficult to define.®? Furthermore, coding of
long COVID in primary care is very low'” and cannot
be relied on to identify people suffering from persistent
symptoms. Therefore, our objectives were to (1) describe
the demographic and clinical characteristics of people
given a sick note following a documented SARS-CoV-2
infection or COVID-19 diagnosis; (2) determine how
the sick note rate varies over time postdiagnosis and (3)
quantify the difference in sick note rate in people with
SARS-CoV-2 infection or COVID-19 diagnosis compared
with the general population and people hospitalised with
pneumonia.

METHODS

Study design

We conducted an observational cohort study using
general practice primary care electronic health record
(EHR) data from primary care practices in England.

Data source and data sharing

We used primary care data from approximately 40% of
the English population currently registered with general
practitioner (GP) surgeries using TPP SystmOne soft-
ware. All data were linked, stored and analysed securely
using the OpenSAFELY platform, https://www.open-
safely.org/, as part of the National Health Service (NHS)
England OpenSAFELY COVID-19 service. Data include
pseudonymised data such as coded diagnoses, medica-
tions and physiological parameters. No free text data
are included. All code is shared openly for review and
reuse under MIT open licence (https://github.com/

opensafely/long-covid-sick-notes). Similarly, pseudony-
mised datasets including ONS registered deaths, hospital
episode statistics (HES) and second generation surveil-
lance system (SGSS) COVID-19 test results are securely
provided to TPP and linked to primary care data. Detailed
pseudonymised patient data are potentially reidentifiable
and not shared.

Study population

We included adults 18-64 years registered with one GP
for at least 1 year prior to their index date with informa-
tion on age, sex, index of multiple deprivation (IMD) and
the sustainability and transformation partnership region
(Sustainability and Transformation Partnership (STP) an
NHS administrative region). This age range was selected
to represent people most likely to be in the workforce.
From this source population, we identified three cohorts
with recorded SARS-CoV-2 infection between 1 February
and 30 November in each of 2020, 2021 and 2022 (here-
after referred to as the ‘COVID-19 cohorts’). We used the
period February to November (instead of full years) to
allow a wash-out period between years.

The COVID-19 cohorts were identified through three
routes: having a recorded positive test for SARS-CoV-2
based on SGSS data, which captures both PCR and lateral
flow tests (LFT); having a probable diagnostic code for
COVID-19 in primary care records or being hospitalised
with a primary or secondary diagnosis for COVID-19
(International Classification of Disease (ICD)-10 codes
U07.1 or U07.2) identified from Hospital Episode Statis-
tics (HES). The index date was the earliest of these
events. As comparators, we identified contemporary
and one historical (2019) general population cohort
who were frequency matched in age, sex and STP to
the COVID-19 cohorts. The 2019 general population
cohort was matched with the 2020 COVID-19 cohort. For
the comparator cohorts, the index date was randomly
assigned and randomly distributed over the study period.

We also performed a secondary analysis among the
subset of people hospitalised with COVID-19. Here, the
index date was the date of admission. We compared these
individuals with people hospitalised with pneumonia
between 1 February 2019 and 30 November 2019. We
chose pneumonia as a comparator to provide context,
as it is a common, serious respiratory disease with which
clinicians and policy-makers will be familiar. The pneu-
monia cohort was identified using the following ICD-10
codes in any diagnosis position: B01.2, B05.2, B20.6,
B25.0, J10-J18, J85.1, U0O4. No contemporary pneumonia
comparator cohort was included due to the potential
for misclassification with COVID-19. People could be
included in multiple cohorts if they met the inclusion
criteria. A figure depicting the 11 cohorts is in figure 1.

Study measures

In England, employees can self-certify for the first 7 days of
sickness; after this, they can receive a Statement of Fitness
for Work (also called a fit note or sick note) from their
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Figure 1 Depiction of 11 cohorts and the historic (2019)

and contemporary (2020, 2021, 2022) comparisons included
in our analysis. There was no comparison between the
COVID-19 hospitalised cohorts and pneumonia cohort due
to the potential for misclassification between COVID-19 and
pneumonia.

GP if they determine that the patient’s health affects their
fitness for work. Unemployed patients can also receive
a sick note to support claims for health-related benefits.
Sick notes can initially be issued for up to 3 months and
then periodically reviewed if needed. During this time,
people can receive statutory sick pay.'"'

We identified the first recorded sick note over patient
follow-up. Sick notes were identified using Clinical Terms
Version 3 codes. Sick notes issued due to COVID-19
did not differ from sick notes issues at other times or
for other health conditions. People who were required
to isolate beyond 7days due to having or living with
someone with symptoms of COVID-19 would be issued
an isolation note, rather than a sick note. Isolation notes
did not require contact with a GP and are not counted.
Follow-up was censored at the end of the study period (30
November), death or deregistration from their GP prac-
tice. The comparator cohorts were also censored if they
had a recorded positive SARS-CoV-2 test or COVID-19
diagnosis.

We characterised the demographic and clinical charac-
teristics of patients who received a sick note. Measured
demographic variables included age (18-24, 25-34,
35-44, 45-54 and 55-64 years), sex (male, female), GP
practice region (East Midlands, East, London, North
East, North West, South East, South West, West Midlands
and Yorkshire and The Humber), ethnicity (white, Asian
and British Asian, black, other and unknown) and IMD
quintiles.

Clinical variables included indicators for pre-existing
conditions that may impact the severity of COVID-19,
specifically: asthma, cancer (haematological, lung, other),
chronic cardiac disease, chronic liver disease, chronic respi-
ratory disease (excluding asthma), diabetes, asplenia, HIV
infection, hypertension, obesity, organ transplant, neuro-
logical conditions, other permanent immunodeficiency
(excluding HIV), smoking status (current, former or never)
and autoimmune conditions (rheumatoid arthritis, systemic
lupus erythematosus, psoriasis). Obesity and smoking status
were identified using the most recent recorded information
while the remainder were identified at any time prior to the
index date.

Statistical methods

For each of the 11 cohorts, we reported the first sick
note rate per 100 person months overall and stratified by
demographics (age, sex, ethnicity, region, IMD quintile).
To prevent disclosure, all counts in this manuscript are
rounded to the nearest 7.

We used Cox regression models to estimate HRs and
95% CIs comparing the first sick note rate between the
COVID-19 cohorts and the comparator cohorts. We inves-
tigated crude univariable and two covariate-adjusted
models: (1) adjusted for age (cubic splines with four
knots) and sex and (2) adjusted for demographics and all
clinical characteristics described above. While the same
people can contribute person-time to multiple exposure
groups, these periods are non-overlapping so we applied
robust SEs. To determine if the relative differences in
sick note occurrence changed over time, we estimated
crude and adjusted HRs and 95% CIs both over the
entire follow-up period (up to 10 months) and censoring
follow-up at 30, 90 and 150 days and examined whether
HRs changed according to the duration of follow-up. We
chose this approach instead of estimating period-specific
HRs in order to avoid selection bias due to the deple-
tion of susceptibles.”” Similarly, to explore the impact
within demographic categories, we estimated crude and
adjusted HRs and 95% ClIs stratified by age group, sex,
ethnicity, IMD quintile and region.

Software and reproducibility

Data management was performed using Python V.3.8,
with analyses carried out using Stata V.16.1, R V.4.3.0 and
Python. Code for data management and analysis as well as
all codelists used in this study is available online: https://
github.com/opensafely/long-covid-sick-notes.

Patient and public involvement

We have involved patients and the public in various ways:
we developed a public website that provides a detailed
description of the platform in language suitable for a
lay audience (https://opensafely.org); we have partici-
pated in two citizen juries exploring public trust in Open-
SAFELY; we codeveloped an explainer video (https://
www.opensafely.org/about/); we have patient representa-
tion who are experts by experience on our OpenSAFELY
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Oversight Board; we have partnered with Understanding
Patient Data to produce lay explainers on the impor-
tance of large datasets for research; we have presented at
various online public engagement events to key commu-
nities and more. To ensure the patient’s voice is repre-
sented, we are working closely to decide on language
choices with appropriate medical research charities. We
will share information and interpretation of our findings
through press releases, social media channels, and plain
language summaries.

RESULTS

Study population

We identified 365421 people with a recorded positive
SARS-CoV-2 test or COVID-19 diagnosis in 2020, of which
22015 (6.0%) were hospitalised; 1206555 people in 2021
(30 205 (2.5%) hospitalised); and 1321313 people in
2022 (34 692 (2.6%) hospitalised) (table 1). For compar-
ison with COVID-19 patients who were hospitalised, we
identified 29673 patients hospitalised with pneumonia
in 2019. Most people in the COVID-19 cohorts were
identified via SGSS testing (88.8% in 2020, 97.8% in
2021 and 96.5% in 2022) (online supplemental figure
1). Compared with earlier years, the 2022 COVID-19
cohort was older and more likely to be female, white
ethnicity and in less deprived IMD quintiles (table 1,
online supplemental table 1). Hospitalised COVID-19
cohorts tended to be older and were more likely to be
male, non-white ethnicity, and in the most deprived IMD
quintile compared with the overall COVID-19 cohorts.
When compared with the pneumonia cohort, hospital-
ised COVID-19 patients were more likely to be obese, less
likely to be current smokers and had lower rates of many
chronic health conditions (online supplemental table 2).

Overall sick note rates

A total of 34377 (9.4%), 102949 (8.5%) and 152859
(11.6%) people in the COVID-19 cohorts were issued sick
notes during follow-up in 2020, 2021 and 2022 (online
supplemental table 3). However, after taking into account
differences in follow-up time (online supplemental figure
2), the sick note rate among the COVID-19 cohorts
decreased over time, from 4.88 per 100 person-months in
2020 (95% CI 4.83 to 4.93) to 2.66 (95% CI 2.64 to 2.67)
in 2021 and 1.73 (95% CI 1.72 to 1.73) in 2022 (table 2).
The sick note rate was higher in the hospitalised cohorts:
6.78 per 100 person-months (95% CI 6.59 to 6.98) in
2020, 7.19 (95% CI 7.03 to 7.36) in 2021 and 4.13 (95%
CI 4.03 to 4.22) in 2022. In contrast, the sick note rate
in the pneumonia cohort was 7.17 (95% CI 7.01 to 7.34)
(online supplemental table 4).

Sick note rate by demographics

Among people in the COVID-19 cohorts, the sick note
rate was higher in 2020 and lower in 2022 for all demo-
graphic groups except people 18-24 years (table 2).
Generally, the sick note rate was higher in people aged

>45 years, women, people of Asian or Asian British
ethnicity, and lower in people 18-24 years and living in
London. The sick note rate increased with greater depri-
vation as defined by the IMD quintile. In most cases,
these patterns reflected those in the general population.
A slightly different pattern was observed for the hospital-
ised cohorts (online supplemental table 4). People 45-54
years were most likely to receive a sick note, which was
older than the pneumonia cohort. Among hospitalised
patients, the relationship between sex and receiving a sick
note differed by year, with women more likely to receive a
sick note in 2020 and men more likely in 2021 and 2022.
A linear relationship between lesser deprivation and a
higher sick note rate was seen for the pneumonia cohort
but not the hospitalised COVID-19 cohorts.

Cox regression by follow-up period

Most people in the COVID-19 cohorts who were issued a
first sick note received itin the first 30 days postindex date
(table 3). The fully adjusted HR representing the average
effect over the entire study period was highest comparing
the 2020 COVID-19 cohort to the 2020 general popula-
tion (4.07,95% CI 4.02 to 4.12) and lowest comparing the
2022 COVID-19 cohort to the 2022 general population
(1.57,95% CI 1.56 to 1.58) (table 3). The crude and age-
sex-adjusted HRs are in online supplemental table 5. For
all comparisons, the HR was greatest in the first 30 days
from the index date, with fully adjusted HRs ranging from
5.94 (95% CI 5.85 to 6.03) comparing the 2020 COVID-19
cohort to the 2020 general population to 2.37 (95% CI
2.34 to 2.39) comparing the 2022 COVID-19 cohort to
the 2022 general population. With longer follow-up
periods, the HR attenuated but remained high. For the
hospitalised cohorts, the overall sick note rate was lower
in the COVID-19 cohorts than the pneumonia cohort
with the highest rates in the first 30 days. The average HR
overall follow-up time ranged from 0.62 (95% CI 0.59 to
0.65) for the 2022 COVID-19 cohort to 0.81 (95% CI 0.77
to 0.86) for the 2021 cohort (online supplemental table
6). The HR was relatively stable regardless of follow-up
period used.

Cox regression stratified by demographic categories

For all demographic groups, the HR was greatest in 2020
when compared with either a contemporary or 2019
historical comparator (figure 2, online supplemental
tables 7-11). In 2020, large relative increases in sick note
rates were observed for people =35 years, women and
people of black or other ethnicity. The HR was also higher
in people in less deprived IMD quintiles when comparing
the 2020 COVID-19 cohort to the 2020 general popula-
tion, the fully adjusted HR ranged from 3.41 (95% CI
3.33 to 3.48) in the most deprived quintile to 5.15 (95%
CI 4.98 to 5.32) in the least deprived quintile. Most HRs
were lower in 2021 compared with 2020, and more so in
2022. The one exception was people 18-24 years, where
the HR compared with the general population was 1.47
(95% CI 1.43 to 1.51) in 2022, compared with 1.24 (95%
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Table 2 Continued

2022

2021

2020

2019

General

COVID-19 cohort population*

General
COVID-19 cohort population*

Rate per 100

General
COVID-19 cohort population*

Rate per 100

General

population*

Rate per 100 Rate per 100 Rate per 100

Rate per 100

Rate per 100

person-months

(95% Cl)

person-months

(95% ClI)

person-months

(95% ClI)

person-months

(95% ClI)

person-months

(95% ClI)

person-months

(95% Cl)

person-months

(95% Cl)

1.53 (1.51 to 1.54)
1.03 (1.02 to 1.05)
1.15(1.14 to 1.16)
1.49 (1.46 to 1.52)
1.44 (1.43 to 1.45)

2.11 (2.08 to 2.14)
1.44 (1.41 to 1.47)
1.61 (1.59 to 1.63)
2.20 (2.15 to 2.26)
2.01 (1.98 to 2.03)

2.81 (2.76 t0 2.86) 1.51 (1.50 to 1.53)

1.12 (1.11 to 1.14)
0.72 (0.70 to 0.74)
0.81 (0.79 to 0.82)
0.97 (0.95 to 0.99)
1.03 (1.02 to 1.04)

5.76 (5.61 to 5.92)

1.39 (1.38 to 1.41)
0.96 (0.93 to 0.98)
1.07 (1.05 to 1.09)
1.32 (1.29 to 1.34)

Yorkshire and The Humber 1.31 (1.30 to 1.33)

North West

2.24 (2.17 t0 2.30) 1.00 (0.98 to 1.02)

3.73 (3.50 to 3.96)
4.55 (4.37 to 4.74)
5.63 (5.38 to 5.88)
5.46 (5.34 to 5.58)

South East

2.57 (2.52 10 2.62) 1.12 (1.11 to 1.13)

South West

3.00 (2.92 to 3.07) 1.37 (1.34 to 1.39)

West Midlands

2.93 (2.89 10 2.97) 1.41 (1.39 to 1.42)

*Age, sex and STP frequency matched with 2020 COVID-19 cohort.

CI 1.22 to 1.27) in 2021. Other patterns that differed in
2022 compared with other years were that no meaningful
variation by IMD quintile was observed, and a higher
HR was seen in men compared with women. The find-
ings were similar comparing the COVID-19 cohorts with
the 2019 comparator. Among the hospitalised cohorts,
the HRs comparing them with the pneumonia cohort
were similar in 2020 and 2021, but lower in 2022 (online
supplemental figure 3 and tables 7-11). A lower sick
note rate in the COVID-19 cohorts compared with the
pneumonia cohort was observed for most demographic
subgroups.

DISCUSSION

Summary

We found that people with a recorded positive SARS-
CoV-2 test or COVID-19 diagnosis had a higher sick note
rate than the general population, even after adjusting for
demographics and a wide range of clinical characteristics.
This increase was greatest in 2020 but continued even
into 2022 despite the introduction of vaccines and other
effective outpatient COVID-19 treatments. The sick note
rate was highest in the first 30 days postdiagnosis, but
an increased risk persisted overall follow-up in all years.
These findings provide further evidence for the long-term
health and economic impact of COVID-19. In contrast,
people hospitalised with COVID-19 were less likely to be
issued a sick note than people with pneumonia, especially

in 2022.

Strengths and weaknesses
Our data come from a representative sample of 40%
of the English population.lg To better understand sick
note patterns, we used COVID-19 cohorts from three
different pandemic time periods, with both contempo-
rary and historical comparators, to account for changes
in preventive measures (eg, lockdowns, vaccines) and
other disruptions to working patterns (eg, furlough) that
would have impacted on receipt of sick notes over time.
However, there is bias in who gets tested or seeks care
for COVID-19 which will have changed as the pandemic
evolved,14 especially after the cessation of free testing in
April 2022. It is unclear how this would correlate with the
likelihood of requesting or requiring a sick note. To miti-
gate this, we relied on three different methods for identi-
fying COVID-19 cases (positive PCR or LFT test, primary
care diagnosis, hospitalisation), but many mild or asymp-
tomatic cases, and cases among people choosing not to
get tested or not to record their LFT result will be missed.
We also could not identify whether people were partici-
pating in the workforce and included everyone of working
age. From 2019 to 2022, the employment rate was 62% in
people 18-24 years, 85% in people 25-49 years and 72%
in people 50-64 yealrs.15 Itis, therefore, likely that the true
absolute sick note rate will be substantially attenuated,
especially among the younger age groups. However, this
will only impact on the relative effects if the employment

Schaffer AL, et al. BMJ Open 2024;14:e080600. doi:10.1136/bmjopen-2023-080600
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Table 3 Adjusted HRs for receipt of first sick note by follow-up period postindex date

Comparison and follow-up period postindex date

Sick note rate per 100 person-months

(95% CI)

COVID-19 cohort

General populationt Adjusted HR* (95% CI)

2020 COVID-19 cohort vs 2019 general population
0-30days
0-90days
0-150days
Entire follow-up period
2020 COVID-19 cohort vs 2020 general population
0-30days
0-90days
0-150days
Entire follow-up period
2021 COVID-19 cohort vs 2019 general population

9.35 (9.24 to 9.46)
6.20 (6.14 to 6.27)
5.39 (5.33 to 5.45)
4.88 (4.83 to 4.93)
9.35 (9.24 to 9.46
6.20 (6.14 to 6.27
5.39 (5.33 to 5.45
4.88 (4.83 to 4.93

— (= |~ =

1.99 (1.98 to 2.01)
1.48 (1.47 to 1.48)
1.31 (1.30 to 1.32)
1.21 (1.20 to 1.22)

1.57 (1.55 t0 1.58
1.12(1.11 10 1.13
0.99 (0.99 to 1.00

)
)
)
0.93 (0.93 to 0.93)

4.68 (4.61 to 4.75)
3.63 (3.58 to 3.68)
3.36 (3.32 to 3.40)
3.19 (3.15 to 3.23)
5.94 (5.85 to 6.03
4.67 (4.61104.73
4.32 (4.27 t0 4.38
4.07 (4.02 to 4.12

- - < | &

0-30days 6.51 (6.46 to 6.56) 1.99 (1.98 to 2.01) 3.34 (3.30 to 3.38)
0-90days 3.50 (3.48 to 3.52) 1.48 (1.47 to 1.48) 2.38 (2.35 t0 2.41)
0-150days 2.91 (2.90 to 2.93) 1.31 (1.30 to 1.32) 2.15 (2.13 10 2.17)
Entire follow-up period 2.66 (2.64 to 2.67) 1.21 (1.20 to 1.22) 2.02 (2.00 to 2.04)
2021 COVID-19 cohort vs 2021 general population
0-30days 6.51 (6.46 to 6.56) 1.97 (1.96 to 1.99) 3.37 (3.33 to 3.40)
0-90days 3.50 (3.48 to 3.52) 1.47 (1.46 to 1.48) 2.35 (2.33 10 2.37)
0-150days 2.91 (2.90 to 2.93) 1.32 (1.31 to 1.33) 2.12 (2.10t0 2.13)
Entire follow-up period 2.66 (2.64 to 2.67) 1.23 (1.22 to 1.23) 1.99 (1.98 to 2.01)
2022 COVID-19 cohort vs 2019 general population
0-30days 4.87 (4.83 to 4.91) 1.99 (1.98 to 2.01) 2.27 (2.24 t0 2.30)
0-90days 2.57 (2.55 to 2.58) 1.48 (1.47 to 1.48) 1.73 (1.72 to 1.75)
0-150days 2.05 (2.04 to 2.06) 1.31 (1.30 to 1.32) 1.63 (1.61 to 1.64)
Entire follow-up period 1.73 (1.72 t0 1.73) 1.21 (1.20 to 1.22) 1.55 (1.54 to 1.57)

2022 COVID-19 cohort vs 2022 general population
0-30days
0-90days
0-150days
Entire follow-up period

4.87 (4.83 to 4.91) ( )
255t02.58)  1.53 (1.52 to 1.54)

2.05 (2.04 to 2.06) ( )
) ( )

(
2.57 (
(
1.73(1.72 10 1.73

2.09 (2.07t02.10)  2.37 (2.34 to 2.39)
1.73 (1.73 t0 1.76)
1.34 (1.39 t0 1.35 ( )
( )

1.23 (1.22 to 1.23

1.64 (1.62 to 1.65
1.57 (1.56 to 1.58

Entire follow-up period was up to 10 months. Crude and age-sex-adjusted HRs presented in online supplemental table 6.

*Fully adjusted models include age, sex, IMD quintile, region, ethnicity, obesity, smoking status, hypertension, diabetes, chronic respiratory
disease, asthma, chronic cardiac disease, lung cancer, haematological cancer, other cancer, chronic liver disease, other neurological disease,
organ transplant, asplenia, HIV, permanent immunodeficiency and rheumatoid arthritis/systemic lupus erythematosus/psoriasis.

TGeneral population age, sex and STP frequency matched with COVID-19 cohort.

IMD, index of multiple deprivation; STP, sustainability and transformation partnership.

rate differs substantially between the COVID-19 cohorts
and the general population. Last, people with very severe
symptoms who need to leave the workforce completely
may also not be captured in our data, but these counts are
likely to be small.

Findings in context
The introduction of vaccination programmes and differ-

ences in circulating variants lead to changes in severity
and transmissibility of SARS-CoV-2. While the infection

rate went up during the study period, the COVID-19-
related mortality rate has decreased in each subsequent
wave, in large part due to greater vaccination coverage.7
This reduced severity helps explain the lower sick note
rate in later years. Additionally, the ending of lockdowns
and other preventive measures, cessation of free testing
and differential uptake of vaccines by demographic and
clinical subgroups will have impacted on the characteris-
tics of people testing positive for SARS-CoV-2.'° Consistent
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COVID-19 cohorts vs
contemporary general population

COVID-19 cohorts vs
general population 2019

18-24 y -
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Figure 2 Fully adjusted HR of first sick note comparing COVID-19 cohorts to their contemporary and historical 2019 general
population, stratified by demographic categories. All models are adjusted for age, sex, ethnicity, IMD quintile and region but
exclude the stratification variable. Models are additionally adjusted for obesity, smoking status, hypertension, diabetes, chronic
respiratory disease, asthma, chronic cardiac disease, lung cancer, haematological cancer, other cancer, chronic liver disease,
other neurological disease, organ transplant, asplenia, HIV, permanent immunodeficiency and rheumatoid arthritis/systemic
lupus erythematosus/psoriasis. IMD, index of multiple deprivation.

with previously reported data,'” we observed that the
number of people with evidence of a positive SARS-CoV-2
test was much greater in 2021 and 2022 compared with
2020. Thus, while the sick note rate was nearly twice as
high in 2020, the actual number of people issued a sick
note was 4.5 times higher in 2022. Although people hospi-
talised with pneumonia were older and had more comor-
bidities, after adjustment for demographics and clinical
characteristics people hospitalised with COVID-19 were
still less likely to be issued a sick note than people with
pneumonia, especially in 2022 suggesting the long-term
effects are not worse than comparable serious respiratory
infections requiring hospitalisation.

In contrast, the sick note rate was lower in the general
population in 2020, compared with other years. This is
consistent with a previous study of NHS workers which

identified a decrease in sick notes for non-COVID-related
episodes in 2020."® There are likely to be several expla-
nations such as changes to working patterns, including
furlough and remote working, which would have reduced
the need for sick notes. There were also fewer circulating
non-COVID-19 respiratory infections in 2020 due to
public health measures.'” However, a previous study iden-
tified that while the sick note rate decreased overall in
2020, sick notes associated with certain diagnoses, specif-
ically asthma, respiratory conditions and mental health
increased during the COVID-19 pandemic.'® Similarly, a
study of NHS workers found that sickness absences due
to psychiatric illness were higher in 2022 compared with
prepandemic.”’

Direct comparisons with studies of sickness absences
in other jurisdictions are difficult due to differences in
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study populations, follow-up periods and how sick leave is
defined. In a large Swedish study (n=661780), 6% expe-
rienced long-term sick leave associated with COVID-19,
more common in women, older people and people with
lower incomes, more comorbidities or hospitalised with
COVID-19.*! Other studies focused either on people with
COVID-19 only or certain populations. In Wales, 15% of
domiciliary care workers (n=15931) were issued a sick
note between March 2020 and November 2021, and they
were more common in women and older people.” In
Germany, a study of 30950 people with COVID-19 found
that 6% experienced long-term sick leave.”

Policy implications and future research

Now several years into the pandemic, vaccines have led to
reduced severity of COVID-19, but the number of daily cases
remains high,'® potentially putting many people at risk of
long-term symptoms. The incidence of repeat infections is
also increasing;** while a repeat infection appears to lead to
milder acute symptoms,” ** other studies have found that
the long-term symptom burden increases with the number
of reinfections.”” * In our study, we did not try and link the
reason for the sick note to COVID-19. However, most studies
of long-term effects have focused on surveys and self-report,
which can be unrepresentative® ! and long COVID is not
well coded in EHRs."’ Thus, our findings provide a different
perspective on the potential long-term consequences of
COVID-19 that does not rely on accurate coding of COVID-
19-related symptoms.

In the UK, the sickness absence rate in 2022 is the highest
it has been since 2004.” The populations with the highest
absolute rates of sick notes after COVID-19 (women,
people living in areas of greater deprivation) are those over-
represented in low-income and/or publicfacing jobs, which
have higher rates of sickness absences.” Mental health
problems are both a common cause of long-term sickness
absence' ** and a predictor of long COVID,” pointing to
unmet needs in these populations. However, although
people living in areas of least deprivation with COVID-19
had the lowest absolute sick note rate, they had the greatest
relative increase compared with the general population in
earlier years, reflecting their lower baseline rate; this pattern
disappeared in 2022.

Pressures on primary care are also increasing, and
over the past decade the number of GPs has gone down
and each GP is thus responsible for a greater number
of patients.” It is unclear to what extent the increasing
number of people experiencing long-term postacute
symptoms contributes to the burden on primary care.
Thus, we need to understand not only how people with
long COVID symptoms interact with primary care, but
how their symptoms are recorded in EHRs to inform
future studies. In addition, further investigation into the
duration of sick notes, as well as the diagnoses associated
with the issued sick note, whether these changed over
time from diagnosis, and how these compare to sick notes
issued to people without COVID-19 will help shed light
on the most common long-term symptoms experienced.

CONCLUSION

Despite undercapture of people with COVID-19 and over-
estimation of the number of people in the workforce, we
have identified a considerable increased risk of sick notes
among people with COVID-19 compared with the general
population. This extends into an era of high vaccination
rates and when the severity of illness from COVID-19 is
decreasing. The majority of sick notes were issued within
the first 30 days postdiagnosis, suggesting that most
COVID-19-related sick leave is associated with the acute
phase of the disease. However, a persistent increased
risk up to 10 months after the illness demonstrates the
ongoing health and economic impact of COVID-19.
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