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ABSTRACT

Background Coronavirus disease (COVID)-secure workplace guidance, including the prompt self-isolation of those with COVID-19 symptoms,

is fundamental to disease control in workplaces. Despite guidance, a large number of workplace outbreaks have been observed. This study

aimed to identify the proportion of symptomatic staff members attending workplaces after symptom onset or testing, and associated factors.

Methods This study of symptomatic COVID-19 cases associated with London workplaces used London Coronavirus Response Centre (LCRC)

records from routine telephone calls with cases and employers, from 17th July to 10th September. For each case, symptoms, date of onset,

date of testing and the last attendance at work were extracted. Univariable logistic regression was performed to investigate whether age,

gender or occupation was associated with workplace attendance after the onset of symptoms.

Results Out of 130 symptomatic COVID-19 cases, 42 (32.3%) attended the workplace after their reported date of symptom onset, including

16 (12.3%) with recorded COVID-19 symptoms. Five staff members attended after COVID-19 testing. Males were 66% less likely to attend the

workplace after the onset of COVID-19 symptoms compared to females (odds ratio 0.34, P = 0.05). Age and occupation were not predictive

for workplace attendance after the onset of symptoms.

Conclusion A minority of symptomatic cases attended the workplace after the onset of COVID-19 symptoms, with a smaller proportion

attending after testing. Males appeared less likely to attend the workplace after the onset of COVID-19 symptoms. This study highlights the

need for ongoing COVID-19 secure workplace practices and prompt self-isolation after COVID-19 symptom onset or testing.
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Introduction

There have been a number of large outbreaks of coronavirus
disease 2019 (COVID-19) associated with workplaces across
Europe.1 On 17th July the British Prime Minister outlined a
shift from national to local restrictions, and a phased easing of
measures,2 stating that from 1st August employers would have
more discretion over how their staff worked. After the easing
of national restrictions, outbreaks associated with workplaces
increased, whilst those linked to hospitals and care homes
remained low.3 In addition, by the end of August 2020,
the UK Food Standards Agency reported at least 40 active
outbreaks in food processing plants.4

Many key workers have continued to attend workplaces
throughout the pandemic. In April 2020, statistics released by
the UK’s Office for National Statistics showed only half of
adults in employment were working from home, as a result
of the lockdown measures introduced.5 Given the recent
increase in COVID-19 cases in the UK, the government
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was forced to delay a planned campaign to encourage staff
to return to workplaces, continuing to encourage work from
home where possible.6 Government guidance states that
those with symptoms of COVID-19: fever, a new cough or
anosmia/aguesia, must self-isolate for 10 days from the onset
of symptoms, including whilst awaiting testing or test results.7

Emerging data have found that self-reported adherence to
isolation among those with COVID-19 symptoms is low
(18.2%, 95% CI 16.4–19.9%), and associated with a number
of factors including being male, young and working in a key
sector.10 With many unable to work from home and therefore
attending workplaces, the prompt isolation of symptomatic
individuals is fundamental to minimizing disease transmission
in the workplace and the wider community.

Home to ∼13% of the UK population, London is respon-
sible for 23% of the UK economy.8 Professional, real estate,
scientific and technical activities form 15.8% of the over-
all local economy.9 The current health protection response
to COVID-19 in London involves National Health Service
(NHS) Test & Trace working with local health protection
and public health teams. The London Coronavirus Response
Centre (LCRC), part of Public Health England (PHE), leads
the response to situations that are deemed complex, including
those involving cases that attended a workplace during their
infectious period.

The primary aim of this analysis was to identify the pro-
portion of confirmed cases of COVID-19 associated with
London workplaces and reported to the LCRC that attended
work after symptom onset, as well as the proportion attending
after COVID-19 testing. Secondary aims included stratifying
this group by age, gender and occupation, and investigating
whether these factors were predictive for workplace atten-
dance after symptom onset.

Methods

Data collection

The data used for this analysis were obtained through existing
LCRC records on recent workplace situations and associated
cases. All COVID-19 cases attending workplaces in the 2 days
prior to symptom onset (i.e. during their infectious period)
were initially identified through tier two of NHS Test and
Trace as part of the contact tracing process, and escalated
to the LCRC for further management. Employers and staff
were also able to contact the LCRC directly for support;
helping to identify any cases associated with workplaces that
were not escalated by NHS Test and Trace. Line managers
(as reported by cases themselves) were initially contacted to
conduct a risk assessment and for the provision of support
on case and outbreak management. Through this contact

with employers, the dates on which confirmed cases reported
symptom onset and attendance at work were crosschecked.
All data collected by cases and employers were entered into a
single electronic data recording system (HP zone). Workplace
situations were created if at least one confirmed case of
COVID-19 was at work in the 2 days prior to feeling unwell, or
afterwards.

Data Extraction

Eight weeks of data, from 17th July to 10th September, were
retrospectively extracted from HP zone. The data used for
this analysis were limited to workplaces other than hospitals,
schools and care homes, since data collection, reporting and
outbreak response varied across these settings. A confirmed
case of COVID-19 was defined as a positive reverse tran-
scriptase polymerase chain reaction (RT-PCR) test from an
accredited laboratory that was uploaded onto the Second
Generation Surveillance System (SGSS).

The free-text data recorded against each confirmed case of
COVID-19 associated with a workplace, and the respective
workplace situation to which that case was linked, were both
analysed to obtain details. For each case, the recorded initial
symptoms, date of symptom onset, date of RT-PCR testing,
and the last reported attendance at work were extracted,
alongside demographic and occupation details. These data
were used to calculate whether symptomatic staff members
attended work after symptom onset (i.e. on at least 1 day after
reported symptom onset date), whether they attended after
the onset of COVID-19-specific symptoms including fever,
cough or anosmia/aguesia and whether they attended work
after being tested for COVID-19.

Asymptomatic cases including those identified and tested
as contacts of cases were excluded, as were individuals who
were not members of staff (e.g. customers). Where the nature
of initial symptoms was not recorded, it was assumed that no
COVID-19-specific symptoms were present. Where there
were inconsistencies between the case and employer for
dates of attendance in the workplace, details provided by
the employer were deemed more reliable and therefore used
in analysis.

Statistical analysis

To investigate the trend in the number of workplace situations
over the study period, a non-parametric test for ordered
groups, an extension of the Wilcoxon rank-sum test, was
used with the ‘nptrend’ command on STATA. The study
population was stratified into those who did not attend
the workplace after symptom onset, those who attended
after symptom onset and those who attended after the
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Fig. 1 Trend in London workplace situations associated with symptomatic COVID-19 cases.

onset of symptoms included in the current COVID-19 case
definition.

Univariable logistic regression was undertaken on STATA
to identify whether age, gender or occupation were associ-
ated with workplace attendance after symptom onset. These
factors were selected on the basis of being of significant
public health importance, and were relatively complete in the
dataset. It was not possible to include ethnicity or deprivation
using routinely collected data. Gender and occupation data
were collected for all cases although it was not possible to
obtain the age of nine cases. Occupational groups included
in the regression were those most prevalent in the study
population, including office, retail and construction. Three
age groups were created for regression, comparing those aged
30–49 and ≥ 50 to a reference group (18–29 years). Separate
regression models were created for workplace attendance
after the onset of COVID-19 symptoms, and attendance after
the onset of any symptoms. For all analyses, P-values < 0.05
were considered statistically significant.

Ethics

Public Health England has legal permission, provided by
Regulation 3 of The Health Service (Control of Patient Infor-
mation) Regulations 2002, to process patient confidential
information for monitoring and managing incidents and out-
breaks of communicable diseases. Data presented here were
collected from routine health protection work as part of the
COVID-19 response in London. All data were de-identified

prior to analysis and the authors had all necessary administra-
tive permissions to access the data.

Results

A total of 130 symptomatic COVID-19 cases associated
with 104 workplace situations were identified over the 8-
week period from 17th July to 11th September. There was a
large increase in situations in the final week, commencing 4th
September (Fig. 1). There was no general trend in situations
associated with symptomatic cases, over the eight-week period
(P = 0.99). The number of workplace situations where at least
one staff member attended work after their reported symptom
onset date showed a significant trend (P = 0.02), increasing
over the first period (Weeks 1–3), falling in Weeks 4 and 5
and again increasing by Week 8. The proportion of workplace
situations with at least one staff member attending work after
symptom onset was highest in Week 1 (75%), lowest in Week
6 (26.7%) and remained similar in the final week of study
(30.3%).

Workplace attendance after symptom onset

Across the study population (n = 130), most were male
(63.8%), the most common age group was 25–36 years
(37.7%) and the most common occupations were office,
retail and construction. A total of 42 (32.3%) cases attended
the workplace after their reported date of symptom onset,
including 16 with recorded COVID-19 symptoms and 26
without. Of these 42 cases, the exact nature of initial
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Table 1 Stratification of COVID-19 cases associated with workplaces by gender, age and occupation

Risk factor Workplace non-attendance after

symptoms (n = 88) (%)

Workplace attendance after any

symptoms (n = 42) (%)

Workplace attendance after

COVID-19 symptoms (n = 16) (%)

Gender

Male 54 (61.4) 23 (54.8) 6 (37.5)

Female 34 (38.6) 19 (45.2) 10 (62.5)

Age

18–25 22 (25.0) 4 (9.5) 2 (12.5)

26–35 28 (31.8) 15 (35.7) 6 (37.5)

36–45 20 (22.7) 9 (21.4) 2 (12.5)

46–55 8 (9.1) 6 (14.3) 2 (12.5)

56+ 6 (6.8) 3 (7.1) 2 (12.5)

Occupation

Office 19 (21.6) 10 (23.8) 4 (25.0)

Retail 18 (20.5) 8 (19.0) 4 (25.0)

Construction 17 (19.3) 5 (11.9) 1 (6.3)

Police/armed forces 7 (8.0) 4 (9.5) 1 (6.3)

Restaurant/bar 6 (6.8) 4 (9.5) 2 (12.5)

Transport 4 (3.4) 2 (4.8) 0

Cleaning 3 (3.4) 1 (2.4) 1 (6.3)

Hair & beauty 3 (3.4) 2 (4.8) 1 (6.3)

Dental/pharmacy 4 (4.5) 1 (2.4) 0

Warehouse/factory 3 (3.4) 0 0

Other 4 (4.5) 5 (11.9) 2 (12.5)

symptoms was unknown for 11 individuals. Symptoms
reported and considered as non-COVID-19 symptoms,
included fatigue, sore throat, muscle pain, general malaise and
‘cold-like’ symptoms. Of those with recorded COVID-19
symptoms, eight had fever, five had anosmia and/or aguesia,
one had cough and two had both fever and cough.

Table 1 shows that the majority of those who did not
attend the workplace with symptoms were male (61.4%),
compared to a minority for those who attended after COVID-
19 symptom onset (37.5%). Cases were distributed across a
range of ages, with the most common age group being 26–
35 years for all subgroups. The most prevalent occupational
groups for those that did not attend after symptom onset were
office, retail and construction. For those that attended after
COVID-19 symptom onset, office and retail were the most
prevalent with only one (6.3%) in construction.

Univariable logistic regression found that males were
66% less likely (OR 0.34, 95% CI 0.11–1.00) to attend the
workplace with COVID-19 symptoms, compared to females,
although this was of borderline statistical significance. Age
and occupation (including office, retail or construction roles)
were not significantly associated with workplace attendance
after COVID-19 symptom onset. None of the investigated

Table 2 Predictive factors for attending workplace after COVID-19

symptom onset

Odds Ratio 95% CI P-value

Gender

Female 1.00 – –

Male 0.34 0.11–1.00 0.05

Age

Age 18–29 1.00 – –

Age 30–49 1.17 0.32–4.28 0.82

Age ≥ 50 1.59 0.32–7.90 0.57

Occupation

Non-office 1.00 – –

Office 1.12 0.35–4.00 0.78

Non-retail 1.00 – –

Retail 1.39 0.41–4.74 0.60

Non-construction 1.00 – –

Construction 0.30 0.04 – 2.36 0.25

factors were significantly associated with workplace atten-
dance after the onset of any symptoms (Table 3).
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Table 3 Predictive factors for attending workplace after onset of any

symptoms

Odds ratio 95% CI P-value

Gender

Female 1.00 – –

Male 0.69 0.33–1.47 0.34

Age

Age 18–29 1.00 – –

Age 30–49 1.36 0.55–3.33 0.51

Age ≥ 50 2.00 0.64–6.29 0.24

Occupation

Non-office 1.00 – –

Office 1.13 0.47–2.72 0.78

Non-retail 1.00 – –

Retail 0.92 0.36–2.31 0.85

Non-construction 1.00 – –

Construction 0.56 0.19 – 1.65 0.30

Workplace attendance after symptom onset
and COVID-19 test

Analysis of the recorded dates of testing and attendance at
work revealed that five symptomatic staff members attended
the workplace after their test date whilst awaiting results
(3.8%), although none of these had recorded COVID-19
symptoms. This included three males and two females, all
aged between 26 and 36 years old and working in a range of
occupations.

Discussion

Main findings

There was no significant trend in London workplace sit-
uations associated with symptomatic cases over the eight-
week period, despite a steep rise in the final week coinciding
with the increase in London-wide COVID-19 cases from
early September. The most prevalent occupations were in
office, retail and construction, likely influenced by the phased
reopening of businesses in London that extended into the
study period, and the inability of those in key sectors to work
from home.

Of the 130 symptomatic staff members associated with
London workplace COVID-19 situations from 17th July to
11th September 2020, 42 (32.3%) attended the workplace
after their reported date of symptom onset, including 16
(12.3%) with recorded COVID-19 symptoms. The majority
of those who did not attend the workplace with symptoms
were male (61.4%), compared to 37.5% of those attend-
ing after COVID-19 symptom onset. Univariable logistic
regression revealed that males were less likely to attend the

workplace after COVID-19 symptom onset compared to
females (OR 0.34, 95% CI 0.11–1.00), although this was
of borderline statistical significance. Age and occupation
were not predictive for workplace attendance after the
onset of any symptoms or COVID-19 symptoms. A small
minority of symptomatic staff members (3.8%) attended the
workplace after being tested for COVID-19 with RT-PCR and
whilst awaiting results, although none of these had recorded
COVID-19 specific symptoms.

Timely exclusion from work and risk factors

A pre-print time series of cross-sectional online surveys
between March and August 2020, including 31 787 people,
found that self-reported adherence to self-isolation was low
(18.2%, 95% CI 16.4–19.9%). This low compliance rate was
derived from asking whether symptomatic respondents had
left home since developing symptoms. When respondents
were asked about their intention to self-isolate if they were
to develop symptoms of COVID-19, compliance was much
higher at ∼70%. Our analysis, including only symptomatic
cases associated with London workplaces, found that the
majority did not attend work after symptom onset. Therefore,
whilst emerging data has found that many with COVID-
19 symptoms were not self-isolating entirely, our findings
importantly suggest that workplace attendance is unlikely to
be responsible for the majority of this non-compliance.

The study by Smith et al .10 also found that non-adherence
to self-isolation was associated with: men, younger age
groups, having a dependent child in the household, lower
socio-economic grade, greater hardship during the pandemic
and working in a key sector.10 In contrast, we found a
borderline significant association between being female and
attending work after the onset of COVID-19 symptoms. The
disparity between men and women in sickness absence has
been extensively studied, with women traditionally thought to
be responsible for more workplace absences than men.11 A
2019 report by FirstCare shows that the gap in UK sickness
absences is closing. The number one cause of absences in the
UK in 2019 was mental health, which affected more women
than men.12 When looking at sickness absences for colds,
cough and flu-like symptoms, men and women are similar.
Although surveys have shown that women are more likely to
see COVID-19 as a very serious health problem13compared
to men, how this relates to workplace attendance after
COVID-19 symptom onset appears unclear. An analysis by
McKinsey & Company found that women’s jobs are 1.8 times
more vulnerable to the pandemic than men’s jobs. Women
make up 39% of global employment but account for 54%
of overall job losses during the COVID-19 crisis.14 Further
research is warranted to better understand how gender
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relates to workplace attendance after COVID-19 symptom
onset, and whether the findings reported here are robust to
adjustment for confounders, including age, occupation and
socioeconomic status.

We did not find that younger age groups were more likely
to attend the workplace after the onset of symptoms. In
part this may be as the majority of the study population was
relatively young. However, all five cases that attended after
testing had been performed were aged 25–36 years, in keeping
with previous findings suggesting the young are less likely to
follow COVID-19 restrictions compared to the elderly.10,15

Although financial concerns may increase workplace atten-
dance after symptom onset for those in low-income jobs
or on zero hours contracts, as acknowledged by the UK
self-isolation payment scheme launched toward the end of
August16we found no significant differences across the occu-
pations studied. In large part, this is likely as the study popu-
lation predominantly consisted of individuals working in key
sectors, in jobs of relatively similar pay and status.

Strengths and limitations

This study had several important strengths. First, it involves
data collected in real-time as part of the health protection
response to COVID-19 in London. The dataset is therefore
unique in capturing all known COVID-19 workplace situa-
tions across London and confirmed symptomatic COVID-
19 cases associated with them. Second, unlike much of the
existing literature, it did not rely solely on self-reported data.
Although dates of symptom onset and dates of workplace
attendance were initially self-reported by cases during contact
tracing, after escalation to the LCRC, dates of attendance
were crosschecked with employers during discussions led by
experienced health protection professionals. Third, data were
obtained through routine telephone calls made by public
health staff to COVID-19 cases and associated workplaces,
often on multiple occasions when employers were not con-
tactable initially. Although this involved a degree of voluntary
participation, it was an active rather than a passive data collec-
tion system, thereby minimizing selection and attrition bias.

The foremost limitation of this study was an inability
to adjust for confounders, such as ethnicity and depriva-
tion, when investigating the risk factors for workplace atten-
dance after symptom onset. This was because of a relatively
small sample due to the design (not solely reliant on pub-
lic survey methods) and the true population incidence of
COVID-19 associated with workplaces, in a limited geograph-
ical area, at a time of severe social restrictions. Secondly,
since this was a retrospective study, there was the poten-
tial for recall bias. However, this was minimised by check-
ing details given by cases with follow-up discussions with

employers or managers. Thirdly, given the time-pressures
associated with routine health protection work during an
epidemic as well as the need to prioritise, data on specific
symptoms were incompletely recorded for some cases. It
was cautiously assumed that if unrecorded COVID-19 symp-
toms were not present, meaning the true proportion of cases
attending work after the onset of COVID-19 symptoms may
be higher than reported here.

Implications for public health and future research

COVID-19 cases are thought to be most infectious just before
or around the time of symptom onset, continuing to be
infectious for ∼10 days afterwards.17 Our findings emphasize
the need for COVID-19 secure workplace practices as well as
clear public health messaging around the importance of work-
place exclusion and self-isolation at the onset of COVID-
19 symptoms. A small number of cases with non-COVID-
19 symptoms attended the workplace after testing, suggesting
that the messaging on self-isolation after testing (regardless of
symptoms) should be strengthened.

Many of those who identified as attending the workplace
after symptom onset in our study did not have symptoms
included in the COVID-19 case definition; fever, cough or
anosmia/aguesia. Although these individuals went on to have
a positive test result for COVID-19, current guidance did not
mandate self-isolation at symptom onset, due to the nature of
their symptoms. Further research is required to understand
the implications of continued workplace attendance with
symptoms not considered part of the current COVID-19
case definition, and whether they can be involved in disease
transmission in workplace settings. The incidence of other
viral respiratory diseases presenting with similar symptoms
will increase over winter.18 It may not be practical or feasible
to provide COVID-19 testing to all those with a range of
mild symptoms. If non-specific symptoms (such as fatigue,
myalgia or sore throat) commonly reported in COVID-1919

are found to play a role in COVID-19 transmission, then
prompt exclusion from work may help to prevent and control
institutional COVID-19 outbreaks.

When investigating risk factors for workplace attendance
after COVID-19 symptom onset, future studies must attempt
to adjust for important confounders including age, gender and
socioeconomic status. Work schedule must also be consid-
ered, as it may be that those who did not attend work after
symptom onset were not scheduled to. If this is the case, then
there is a risk of overestimating compliance with self-isolation
and workplace exclusion. To build the rich datasets that would
allow such research, closer collaboration with employers may
be necessary through prospective studies that are able to
minimize recall bias.
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Conclusions

Over the 8-week study period, the majority of symptomatic
COVID-19 cases associated with workplaces in London did
not attend the workplace after reported symptom onset. A
total of 42 (32.3%) cases attended the workplace after their
reported date of symptom onset, including 16 (12.3%) with
recorded COVID-19 symptoms. Five staff members (3.8%)
attended after non-COVID-19 symptom onset and COVID-
19 RT-PCR testing. Males were borderline significantly less
likely to attend the workplace after the onset of COVID-19
symptoms. Age and occupation were not strongly predictive
for workplace attendance after the onset of any symptoms
or COVID-19 symptoms. Further research is required to
better understand the risk factors for workplace attendance
after COVID-19 symptom onset. This study highlights the
need for ongoing COVID-19 secure workplace practices and
prompt self-isolation after COVID-19 symptom onset or
testing.
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