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ABSTRACT

Objectives To assess variation in vaccination uptake
across occupational groups as a potential explanation for
variation in risk of SARS-CoV-2 infection.

Design We analysed data from the UK Office of
National Statistics COVID-19 Infection Survey linked

to vaccination data from the National Immunisation
Management System in England from 1 December 2020
to 11 May 2022. We analysed vaccination uptake and
SARS-CoV-2 infection risk by occupational group and
assessed whether adjustment for vaccination reduced the
variation in risk between occupational groups.

Results Estimated rates of triple vaccination were

high across all occupational groups (80% or above),

but were lowest for food processing (80%), personal
care (82%), hospitality (83%), manual occupations
(84%) and retail (85%). High rates were observed for
individuals working in health (95% for office based,
92% for those in patient-facing roles) and education
(91%) and office-based workers not included in other
categories (90%). The impact of adjusting for vaccination
when estimating relative risks of infection was generally
modest (ratio of hazard ratios across all occupational
groups reduced from 1.37 to 1.32), but was consistent
with the hypothesis that low vaccination rates contribute
to elevated risk in some groups.

Conclusions Variation in vaccination coverage might
account for a modest proportion of occupational
differences in infection risk. Vaccination rates were
uniformly very high in this cohort, which may suggest
that the participants are not representative of the
general population. Accordingly, these results should

be considered tentative pending the accumulation of
additional evidence.

BACKGROUND

SARS-CoV-2 infection and COVID-19 mortality
risks in the UK have been reported to differ across
occupational groups, with variation seen over
time.'™ Some of this variation appears to be driven
by workplace factors, such as the number of people
in the workplace, ability to socially distance from
others and whether the work is located in an indoor
or outdoor environment.®® However, uncertainty
remains regarding the extent to which occupational
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= There is variation in risk of SARS-CoV-2
infection across occupational groups, but the
contribution of variation in vaccine uptake is
unclear.

WHAT THIS STUDY ADDS

= This study confirms that there is considerable
variation in vaccine uptake across occupational
groups. This may make a modest contribution to
variation in risk of infection.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These results highlight occupational groups
where vaccination uptake is low, while also
suggesting a need for additional workplace
interventions to mitigate risk. However, due
to methodological limitations, the results
should be considered tentative pending the
accumulation of further evidence.

differences are driven by these characteristics
compared with non-workplace factors.

One plausible contributor to the observed vari-
ation in risk may be occupational differences in
rates of vaccination uptake against COVID-19.
The primary function of vaccines is not so much
to prevent SARS-CoV-2 infections, as it is to
protect against associated morbidity and mortality.
Nevertheless, vaccination appears to reduce the
risk of SARS-CoV-2 infection as well as associ-
ated morbidity and mortality,” '° although effects
appear to strongly depend on the time since last
vaccination.'! In the UK, vaccine delivery was not
mandated but was initially prioritised for certain
high-risk occupational groups, such as healthcare
workers. Identifying groups with low vaccination
is important for informing future vaccine delivery
strategy, as it may be necessary to offer specific,
targeted encouragement to improve uptake. This
would be particularly important if there are groups
where low vaccination rates contribute to a higher
risk of SARS-CoV-2 transmission in the work-
place. Recent studies have highlighted considerable
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variation in vaccine uptake across occupations,>* with low

levels observed in people working in elementary trades. However,
different data sources have different limitations, such as the
possibility of non-random missing data.'* It is therefore crucial
to investigate the replicability of findings relating to vaccination
uptake across a variety of data sources, to permit triangulation
of results.’® Moreover, estimating the variation in risk of SARS-
CoV-2 infection across occupations with and without adjustment
for vaccination status might indicate whether vaccination uptake
is an important factor explaining these occupational differences.
We therefore analysed data from the Office for National Statis-
tics (ONS) Coronavirus Infection Survey (CIS) to characterise
vaccine uptake across occupational groups and to examine vacci-
nation uptake as a possible explanation for occupational varia-
tions in SARS-CoV-2 infection.

METHODS

Datasets

The CIS has been described elsewhere.” '® It is a randomly
sampled panel survey of households, including participants aged
2 years and older, that aims to be representative of the UK popu-
lation. It began recruitment in April 2020 and has added new
participants monthly until January 2022."7 Participants were
visited weekly for the 5 weeks following their recruitment, and
monthly thereafter. Survey responses were collected at in-person
visits until April 2022, with each visit incorporating a PCR test
for SARS-CoV-2, to enable estimation of prevalence. From April
2022 onwards, the CIS phased out in-person visits and started
using a more flexible data collection approach using online, tele-
phone and postal methods. Recruitment rates were initially high
(51%) but eventually dropped to around 129%." The rate of
attrition was very low (less than 19 in 2021'%).

For participants in England, vaccination information (doses
received, dates received, vaccine type) is available from the
National Immunisation Management System (NIMS)."” ONS
supplied a dataset containing NIMS data, which was bolstered
using self-report data from CIS. Because NIMS does not cover
Scotland, Wales and Northern Ireland, only self-report data are
available for these countries. This represented a fundamental
difference in measurement of vaccination in England compared
with the other countries, as any vaccinations taking place after
an individual’s most recent CIS response could be accounted for
in England, but not for the other countries. This would lead to
considerable undercounting outside of England. We therefore
restricted analyses to participants resident in England. We used
data (from CIS and NIMS) from 1 December 2020, roughly
coinciding with the start of the vaccination programme in the
UK, and included all survey visits up to 11th May 2022, which
was the most recent available data at the time of the analysis. The
study included 256 598 working age adults.

Inclusion criteria

Analyses were conducted on working-age participants in
England, which we defined as being aged 20-64 years at their
first CIS visit. The definition was selected to allow direct
comparison with previous studies.”

Classification of occupation

We developed our own bespoke set of occupational categories
derived from four-digit SOCs. Categories used by Nafilyan et
al* and Mutambudzi et al® were used as a starting point but then
categories were merged and disaggregated as appropriate to
derive a set of categories that avoided statistical disclosure for

this dataset and allowed assessment of categories perceived to
be ‘high risk’ at some point during the pandemic—for example
educators, and public facing transport workers. A job exposure
matrix® was used to check that occupations within the same
exposure group had broadly similar occupational exposures.
The recategorisation was performed by the study team and veri-
fied by external exposure experts. (online supplemental table 1).
We defined the following occupational categories: education;
food processing; healthcare (office based); healthcare (patient
contact); hospitality; manual; other workers (non-office based);
other workers (office based); personal care; police and protective
services; retail; sanitation services; social care; transport (non-
public facing); transport (public facing); not working/student.
Rather than exclude individuals with missing occupation data,
we created a ‘missing’ category, distinct from ‘not employed’.
The classification scheme is presented in online supplemental
table 1.

Outcome definition

The outcome variable was SARS-CoV-2 infection, defined as a
positive PCR test obtained from a CIS visit. Individuals infected
with SARS-CoV-2 may test positive on PCR for an extended
duration, including on consecutive CIS visits. This makes it
difficult to distinguish repeated positive tests due to a single
infection from repeated infections. We dealt with this issue by
sensitivity analysis. Specifically, we conducted the analysis using
two different definitions for a repeat infection. In the first, any
new positive PCR test was treated as a new infection, provided
that there was at least one negative PCR test since the previous
positive test. In the second, we required a gap of 6 months
between positive PCR tests, with at least one negative PCR
test in between, to consider a subsequent positive PCR test to
represent a new infection. This latter criterion was in line with
UK government guidance concerning immunity following infec-
tion.?® If results did not substantially differ between these two
scenarios, it would indicate that findings were robust to handling
of this issue.

Statistical analysis

We created descriptive summaries of participant characteristics.
We summarised vaccination details (number of doses received,
type of each dose) by occupation group. We then conducted
analyses looking at how risk of SARS-CoV-2 infection varied
across occupational groups in the period from 1 December 2020
to 11 May 2022, and how adjustment for vaccination status
affected these estimates.

We used time-to-event methods, with calendar time as the
timescale for analysis. Specifically, we set 1 December 2020 as
the time origin, and considered participants to be left censored
prior to their first survey visit after this date. We incorporated
multiple infections per individual using a Prentice, Williams,
Peterson Total Time approach, which estimates HRs with stratifi-
cation by event number.?! > We included COVID-19 vaccination
status as a categorical variable, measuring the number of vaccines
received (0, 1, 2, 3). The count of vaccines for each individual
was not updated until 14 days after the vaccination date, to allow
for a delay in conferred protection from the vaccine. The longi-
tudinal nature of the survey means that repeated measurements
are available for participants over time. We allowed all variables
to be time-varying in the analysis. These analyses assume that
the adjustment set, described below, was sufficient to account for
any confounding of the occupational-infection relationship and
of the vaccination—infection relationship.
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We fitted models sequentially, with the adjustment variables
selected using a Directed Acyclic Graph (DAG) (an interactive
version is available at http://dagitty.net/dags.html?id=7XRWnH
based on a previous version presented in Rhodes et al”). The DAG
was constructed with the aim of identifying short-term effects
of attending the workplace, rather than the effects of extended
tenure in an occupation. Accordingly, we considered variables
relating to health and living conditions to be confounders, rather
than mediators, of the occupation effect. We first fitted models
with occupation category as the exposure variable, adjusted for
age and sex (model 1). We then additionally adjusted for ethnic
group, index of multiple deprivation (categorised by quartiles),
geographic region, household size, urban or rural location and
presence of a health condition (model 2). We then added vacci-
nation status, as described above (model 3). We present HRs
(95% ClIs) for each adjustment set. We calculated the ‘ratio of
HRs’ as the ratio of the largest to the smallest HR among occu-
pation groups (excluding ‘not working’ and ‘missing’ categories).
We used ‘other office-based workers’ as the reference category
for the occupation variable, as this was considered to be a large,
low-risk group. We also present HRs (95% Cls) corresponding
to number of vaccines received.

RESULTS
Our analyses included 256 598 working age adults. The charac-
teristics of the sample are shown in table 1.

Number of vaccines by occupation
Figure 1 shows the proportion of survey participants in each
occupation category who had zero, one, two or three (or more)
vaccines by 11 May 2022. The overwhelming majority of indi-
viduals in all categories had had three vaccines. The propor-
tion of individuals who had three vaccines was lowest for food
processing. The results for office-based healthcare workers,
personal care workers and public-facing transport workers
cannot be fully displayed due to disclosure rules. However,
office-based healthcare workers had the highest proportion with
triple vaccination (95%). Proportions of individuals who had
received three vaccinations were 80% in personal care and 87%
in public-facing transport roles.

Online supplemental tables 2-4 show the type of vaccine
received for first, second and third doses by occupation group.

Relationship with infection risk
Online supplemental table 5 shows the estimated hazard ratios
for number of vaccines received in relation to SARS-CoV-2
infection. Infection risk decreased with increasing numbers of
vaccinations. Online supplemental table 6 shows the number
of infections by occupational group, although this is heavily
redacted due to disclosure rules. Figure 2 shows risk of infec-
tion (at least 1) and proportion of individuals with three vacci-
nations by occupational group. Risk of infection in this period
was not highly variable across groups. Individuals working in
personal care and food processing had relatively low rates of
triple vaccination and relatively high rates of infection. People
working in education had the highest risk of infection, and high
rates of triple vaccination. People working in healthcare had the
highest rates of triple vaccination, whereas risk of infection was
not notably elevated compared with other occupational groups,
including those who had regular contact with patients.
Estimated HRs (95% CIs) from PWP models are shown in
figure 3 and online supplemental table 7. Risk of infection during
this period remained relatively high for education workers,

Table 1 Characteristics of the sample
Characteristic Summary (n=256 598)
Age (years) 45.3(12.3)
Sex, male 115 904 (45)
Ethnicity
White 231 868 (90)
Asian 13 973 (5)
Black 3465 (1)
Mixed 4298 (2)
Other 2982 (1)
Missing 12 (0)
Occupation
Education 12131 (5)
Food processing 1080 (0)
Healthcare—office based 777 (0)
Healthcare—patient contact 10 970 (4)
Hospitality 2462 (1)
Manual 10 387 (4)
Other workers—non-office based 11 351 (4)
Other workers—office based 70210 (27)
Personal care 732 (0)
Police and protective services 3076 (1)
Retail 5875 (2)
Sanitation services 1610 (1)
Social care 6533 (3)
Transport—non-public facing 2990 (1)
Transport—public facing 1088 (0)
Student/not working 65 236 (25)
Missing/incomplete 50 090 (20)
Index of multiple deprivation
1 40810 (16)
2 62 239 (24)
3 73118 (29)
4 80431 (31)
Urban-rural
Major urban 106 046 (41)
Urban city town 105 716 (41)
Rural town 23318 (9)
Rural village 21518 (8)
Household size
1 34764 (14)
2 97 856 (38)
3 52 013 (20)
4 50 666 (20)
5+ 21299 (8)
Health conditions
Yes 44599 (17)
Missing 3084 (1)

Mean (SD) or n (%).

people working in hospitality, personal care, police and protec-
tive services, social care and potentially public-facing transport
roles, compared with other office-based workers. Adjustment
for non-vaccine covariates had little impact on estimates. The
impact of adjustment for number of vaccines received was negli-
gible for some groups, such as education, social care and police
and protective services. It was more pronounced for others; esti-
mates for individuals employed in food processing, hospitality,
manual professions, personal care, retail, sanitation services and
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Healthcare-patient contact
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Figure 1 Percentage of individuals receiving 0, 1, 2, 3 COVID-19
vaccines in England by occupation group by 11 May 2022. Note that
disclosure rules mean that results for office-based healthcare workers,
personal care workers and public-facing transport workers cannot be
displayed.

non-public facing transport roles were all noticeably reduced
after adjustment for vaccination due to low uptake in these
groups, although with considerable imprecision in estimates.
Adjusting for vaccination substantially increased the estimate
for healthcare roles with patient contact, and to a lesser extent
office-based healthcare workers, due to high uptake in these
groups. The ratio of hazard ratios reduced from 1.37 prior to
adjustment for vaccination (model 2) to 1.32 following adjust-
ment (model 3).

Results from the sensitivity analysis where a 6-month gap
between positive PCR tests was required to register a new
infection demonstrated a negligible difference in results (online
supplemental figure 1 and online supplemental table 8).

DISCUSSION

The current results suggest that variation in vaccine uptake
explains some of the differences in risk of SARS-CoV-2 infection
between occupational groups. While the overwhelming majority
of individuals in all groups had received three vaccines by 11
May 2022, there was substantial variation in the number of
vaccines received between occupations. The variation in abso-
lute risk of infection between occupational groups during the
study period was not large.

These results are consistent with the findings from the Virus
Watch cohort which found that individuals working in transport,
trade, service and sales had the lowest uptake,'? and also with an
analysis based on 2021 Census data which suggested high uptake
among office-based and professional workers and low uptake
among people working in elementary occupations.*

Healthcare-office based

Healthcare-patient contact

Education

Other workers-office-based

Missing/incomplete

Social care

Other workers-non-office-based

Police and protective
Transport-public facin
Not working/studen

Transport—nonPub Ic facing

Sanitation services

Hospitality
Personal care
Food processing

I T T T 1 1
0 20 40 60 80 100

Percentage

Figure 2 Rates of SARS-CoV-2 infection (at least one, red) and triple
vaccination (blue) by occupation, between 1 December 2020 and 11 May
2022.

Hazard ratio (35% Cl) SARS-CoV-2. Ref category other office-based workers

education -
food processing - ;_E
healthcare-office based | ———%—g——
healincare-patient contact -| :EH
hospitality | |
manual Ai
other workers-non-office based -|
personal care T &
police and protective services - $
retail 4 $;
sanitation services | L e &
social care -{ $
transport-nonpublic facing -| $
transpori-public facing | T
Not working/student - _o=%=
Missing/incomplete : f‘ . : :
8 9 1 11 12 13
® Model1 @ Model 2
® Model 3

Figure 3 HR (95% Cls) corresponding to occupational group in relation
to infection with SARSCoV-2. Based on n=256 598 individuals. Model

1: adjusted for age and sex. Model 2: additionally adjustedfor ethnicity,
deprivation, region, urban or rural area, household size and presence of
pre-existing healthconditions. Model 3: additionally adjusted for number of
vaccines received. The reference category was ‘other office-based workers'.

The estimates of relative infection risk for occupational groups
with the lowest rates of triple vaccination (food processing,
hospitality, manual, personal care, retail and sanitation services)
were all reduced after adjusting for vaccination, which might
suggest that relatively low vaccination rates account for some of
the risk in these groups. Conversely, relative risk estimates for
the occupational groups with the highest rates of triple vaccina-
tion were increased after adjustment for vaccination, suggesting
that high vaccination coverage in healthcare workers may have
conferred notable protection in this (high risk) group during the
study period. However, there were also occupational groups with
high vaccination coverage for which relative risk estimates were
essentially unaffected after adjusting for vaccination (education,
social care). Relative risk of infection remained high for these
groups despite vaccination (although for social care, overall rates
of triple vaccination in the period were below that observed for
the reference group, other office-based workers). The estimated
relative risk for police and protective services remained similar
after adjustment for vaccination, and was elevated. Again, vacci-
nation rates in this group were lower than for the reference
group.

This is the first study to attempt to reconcile the effect of
COVID-19 vaccination on the occupational risk of SARS-
CoV-2 infection. There are a number of important limitations
to consider in interpreting the results. Our analyses assume that
we have sufficiently controlled for confounding between occu-
pation and infection and between vaccination and infection. If
the latter condition was not met, adjusting for vaccination as
a purported mediator of the occupation—infection relationship
could induce collider stratification bias. One probable source of
unmeasured confounding in the current study relates to indi-
vidual behaviour, such as socialising and shopping. However,
previous analyses suggest that while occupational differentials
in SARS-CoV-2 infection risk vary over time, they are relatively
robust to adjustment for sociodemographic, health-related
and non-workplace activity-related potential confounders.” *
While data on behaviour is captured within the CIS, it is self-
reported and subject to substantial rates of missingness. Further
investigation of this dataset using methods for time-varying
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confounding® ** could prove worthwhile. It would also be

useful to compare estimates across models after translating to
a common, marginal scale, noting that there are challenges in
implementing this with time-varying variables. We were unable
to undertake advanced analyses due to practical restrictions on
data access, which required attendance at a physical location by
appointment, with no ability to browse the internet. We did not
have access to data on working hours and so were unable to
account for this in the analysis.

Another limitation of the dataset is that the relative timing
of vaccination and infection is not always clear. If a participant
obtains a positive PCR test at a survey visit, we can say that
they became infected sometime since the previous visit, but
whether this occurred prior to or following vaccination cannot
be discerned, since we cannot know the actual date of infection.
Another potential source of bias relates to the representativeness
of the CIS. Estimated vaccine uptake reported here is similar to
that observed in the Virus Watch cohort'? but is considerably
higher compared with some administrative databases, poten-
tially indicating that response rate might be higher in vacci-
nated individuals. For example, we estimated the proportion of
manual workers who had received three vaccinations to be over
809% by 11 May 2022. By contrast, an analysis based on 2021
Census data estimated the proportion of workers in elementary
and related occupations to be just 58% by 28 February 2022." It
is unclear however if the observed differences are due to lack of
representativeness in the CIS, due to biases in the Census-based
study arising from missing data or due to other methodological
differences, such as the discrepancy in study periods. Overall,
88% of the CIS cohort had received three vaccinations by 11
May 2022. For comparison, we estimate that approximately
64% of 18-64 year olds in England had had three vaccina-
tions by this date using publically available NIMS* and Census
20112 data. Noting the slight difference in age bandings, it does
therefore appear that vaccination rates may be higher in the CIS
cohort. It may be, for example, that participation in the study
increases the likelihood of vaccination. If vaccination rates are
consistently overestimated in the CIS data, this could cause us to
understate the role of vaccination in explaining differential risk
between occupations and could plausibly mean that overall vari-
ation in risk between occupations is understated. Consequently,
triangulation of the results relating to vaccination effects will
be important, using data sources with different biases, although
at present there is no comparable analysis examining the role
of vaccination in explaining differences in infection risk. These
results should be considered preliminary pending the accrual of
further relevant data. We did find that vaccinations rates were
lowest among several occupational groups involving substantial
public contact, in line with recent work.'

We have categorised individuals based on task, but in future
research it may be useful to consider alternative categorisation
schemes based on occupational qualification or socioeconomic
status. This would allow exploration of the question of whether
differences in vaccine uptake could account for social inequali-
ties in occupational infection risks.

CONCLUSIONS

The present results suggest that differences in vaccination
uptake between occupations contribute to some of the differ-
ence in infection risk. However, it is not sufficient to explain
all of the variation in risk, and important differences remain.
These could be related to workplace factors, work activities or
behaviours outside the workplace. Complementary approaches

are therefore likely to remain necessary, particularly for high-risk
occupations.

Twitter Evangelia Demou @EvangeliaDemou, Srinivasa Vittal Katikireddi @
vkatikireddi and Martie van Tongeren @martievt
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NEW OCCUPATIONAL GROUPINGS

Occ_subgroups

1115
1116
1121
1122
1123
1131
1132
1133
1134
1135
1136
1139
1150
1161
1162

1171

1172

1173
1181
1184
1190

1211

1213
1221

1223
1224
1225
1226
1241

1242

1251

Chief executives and senior officials

Elected officers and representatives

Production managers and directors in manufacturing
Production managers and directors in construction
Production managers and directors in mining and energy
Financial managers and directors

Marketing and sales directors

Purchasing managers and directors

Advertising and public relations directors

Human resource managers and directors

Information technology and telecommunications directors
Functional managers and directors n.e.c.

Financial institution managers and directors

Managers and directors in transport and distribution
Managers and directors in storage and warehousing

Officers in armed forces

Senior police officers
Senior officers in fire, ambulance, prison and related
services

Health services and public health managers and directors
Social services managers and directors
Managers and directors in retail and wholesale

Managers and proprietors in agriculture and horticulture
Managers and proprietors in forestry, fishing and related
services

Hotel and accommodation managers and proprietors
Restaurant and catering establishment managers and
proprietors

Publicans and managers of licensed premises

Leisure and sports managers

Travel agency managers and proprietors

Health care practice managers

Residential, day and domiciliary care managers and
proprietors

Property, housing and estate managers

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
police and protective
services

police and protective
services

police and protective
services
healthcare-office based
social care

retail

other workers-non-office
based

other workers-non-office
based

hospitality

hospitality

hospitality

other workers-office based
other workers-office based
healthcare-office based

social care
other workers-non-office
based
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1252
1253
1254
1255
1259

2111

2112

2113

2114
2119

2121

2122

2123

2124

2126

2127

2129
2133
2134
2135
2136
2137

2139

2141

2142
2150
2211
2212
2213
2214
2215

2216
2217

Garage managers and proprietors

Hairdressing and beauty salon managers and proprietors
Shopkeepers and proprietors — wholesale and retail
Waste disposal and environmental services managers
Managers and proprietors in other services n.e.c.

Chemical scientists
Biological scientists and biochemists
Physical scientists

Social and humanities scientists
Natural and social science professionals n.e.c.

Civil engineers

Mechanical engineers

Electrical engineers

Electronics engineers

Design and development engineers
Production and process engineers

Engineering professionals n.e.c.

IT specialist managers

IT project and programme managers

IT business analysts, architects and systems designers
Programmers and software development professionals

Web design and development professionals
Information technology and telecommunications
professionals n.e.c.

Conservation professionals

Environment professionals
Air traffic controllers
Medical practitioners
Psychologists

Pharmacists

Ophthalmic opticians
Dental practitioners

Veterinarians
Medical radiographers

other workers-non-office
based

personal care

retail

sanitation services

other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based

other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-office based
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact

healthcare-patient contact
other workers-non-office
based

healthcare-patient contact
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2218
2219
2221
2222
2223
2229
2231
2232
2311
2312
2314
2315
2316
2317
2318
2319
2412
2413
2419
2421
2423
2424
2425
2426
2429
2431
2432
2433
2434
2435

2436
2442
2443
2444
2449
2451
2452

2461
2462

2463
2471
2472
2473

Podiatrists

Health professionals n.e.c.

Physiotherapists

Occupational therapists

Speech and language therapists

Therapy professionals n.e.c.

Nurses

Midwives

Higher education teaching professionals

Further education teaching professionals
Secondary education teaching professionals
Primary and nursery education teaching professionals
Special needs education teaching professionals
Senior professionals of educational establishments
Education advisers and school inspectors

Teaching and other educational professionals n.e.c.
Barristers and judges

Solicitors

Legal professionals n.e.c.

Chartered and certified accountants

Management consultants and business analysts
Business and financial project management professionals
Actuaries, economists and statisticians

Business and related research professionals

Business, research and administrative professionals n.e.c.

Architects

Town planning officers

Quantity surveyors

Chartered surveyors

Chartered architectural technologists

Construction project managers and related professionals
Social workers

Probation officers

Clergy

Welfare professionals n.e.c.

Librarians

Archivists and curators

Quality control and planning engineers
Quality assurance and regulatory professionals

Environmental health professionals

Journalists, newspaper and periodical editors

Public relations professionals

Advertising accounts managers and creative directors

healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
education

education

education

education

education

education

education

education

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-non-office
based

social care

social care

social care

social care

other workers-office based

other workers-office based
other workers-non-office
based

other workers-office based
other workers-non-office
based

other workers-office based
other workers-office based
other workers-office based
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3111

3112

3113

3114

3115

3116

3119

3121

3122
3131
3132
3213
3216
3217
3218
3219
3231
3233
3234
3235
3239

3311

3312

3313

3314

3315

3319
3411
3412

3413

3414

3415

Laboratory technicians

Electrical and electronics technicians
Engineering technicians

Building and civil engineering technicians
Quality assurance technicians

Planning, process and production technicians

Science, engineering and production technicians n.e.c.

Architectural and town planning technicians

Draughtspersons

IT operations technicians

IT user support technicians
Paramedics

Dispensing opticians
Pharmaceutical technicians

Medical and dental technicians
Health associate professionals n.e.c.
Youth and community workers
Child and early years officers
Housing officers

Counsellors

Welfare and housing associate professionals n.e.c.

NCOs and other ranks

Police officers (sergeant and below)

Fire service officers (watch manager and below)
Prison service officers (below principal officer)
Police community support officers

Protective service associate professionals n.e.c.
Artists
Authors, writers and translators

Actors, entertainers and presenters
Dancers and choreographers

Musicians

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-office based
other workers-office based
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
social care

social care

social care

social care

social care

police and protective
services

police and protective
services

police and protective
services

police and protective
services

police and protective
services

police and protective
services

other workers-office based
other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-non-office
based
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3416

3417
3421
3422

3441

3442

3443
3511
3512
3513
3520
3531
3532
3533
3534
3535
3536
3537
3538
3539
3541
3542
3543
3544
3545
3546

3550
3561
3562
3563
3564

3565

3567
4112
4113
4114
4121
4122
4123
4124

Arts officers, producers and directors

Photographers, audio-visual and broadcasting equipment
operators

Graphic designers

Product, clothing and related designers

Sports players
Sports coaches, instructors and officials

Fitness instructors

Air traffic controllers

Aircraft pilots and flight engineers

Ship and hovercraft officers

Legal associate professionals

Estimators, valuers and assessors

Brokers

Insurance underwriters

Finance and investment analysts and advisers
Taxation experts

Importers and exporters

Financial and accounting technicians

Financial accounts managers

Business and related associate professionals n.e.c.
Buyers and procurement officers

Business sales executives

Marketing associate professionals

Estate agents and auctioneers

Sales accounts and business development managers
Conference and exhibition managers and organisers

Conservation and environmental associate professionals
Public services associate professionals

Human resources and industrial relations officers
Vocational and industrial trainers and instructors
Careers advisers and vocational guidance specialists

Inspectors of standards and regulations

Health and safety officers

National government administrative occupations
Local government administrative occupations
Officers of non-governmental organisations
Credit controllers

Book-keepers, payroll managers and wages clerks
Bank and post office clerks

Finance officers

other workers-non-office
based

other workers-non-office
based

other workers-office based
other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-office based
transport-public facing
transport-nonpublic facing
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based

other workers-office based
other workers-non-office
based

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-non-office
based

other workers-non-office
based

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
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4129
4131
4132
4133
4134
4135
4138
4151
4159
4161
4162
4211
4212
4213
4214
4215
4216
4217
5111
5112
5113
5114
5119
5211
5212
5213
5214
5215
5216
5221
5222
5223
5224
5225
5231
5232
5234
5235
5236
5237

5241

5242

5244

Financial administrative occupations n.e.c.
Records clerks and assistants

Pensions and insurance clerks and assistants
Stock control clerks and assistants

Transport and distribution clerks and assistants
Library clerks and assistants

Human resources administrative occupations
Sales administrators

Other administrative occupations n.e.c.
Office managers

Office supervisors

Medical secretaries

Legal secretaries

School secretaries

Company secretaries

Personal assistants and other secretaries
Receptionists

Typists and related keyboard occupations
Farmers

Horticultural trades

Gardeners and landscape gardeners
Groundsmen and greenkeepers

Agricultural and fishing trades n.e.c.

Smiths and forge workers

Moulders, core makers and die casters

Sheet metal workers

Metal plate workers, and riveters

Welding trades

Pipe fitters

Metal machining setters and setter-operators
Tool makers, tool fitters and markers-out
Metal working production and maintenance fitters
Precision instrument makers and repairers
Air-conditioning and refrigeration engineers
Vehicle technicians, mechanics and electricians
Vehicle body builders and repairers

Vehicle paint technicians

Aircraft maintenance and related trades

Boat and ship builders and repairers

Rail and rolling stock builders and repairers

Electricians and electrical fitters
Telecommunications engineers

TV, video and audio engineers

other workers-office based
other workers-office based
other workers-office based
retail

transport-nonpublic facing
other workers-office based
other workers-office based
retail

other workers-office based
other workers-office based
other workers-office based
healthcare-office based
other workers-office based
education

other workers-office based
other workers-office based
other workers-office based
other workers-office based
manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

Rhodes S, et al. Occup Environ Med 2023;0:1-6. doi: 10.1136/0emed-2023-108931



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s)

Occup Environ Med

5245

5249
5250
5311
5312
5313
5314
5315
5316
5319
5321
5322
5323
5330
5411
5412
5413
5414
5419
5421
5422
5423
5431
5432
5433
5434
5435
5436
5441
5442
5443
5449
6121
6122
6123
6125
6126

6131
6132

6139
6141
6142
6143

IT engineers

Electrical and electronic trades n.e.c.

Skilled metal, electrical and electronic trades supervisors

Steel erectors

Bricklayers and masons

Roofers, roof tilers and slaters

Plumbers and heating and ventilating engineers
Carpenters and joiners

Glaziers, window fabricators and fitters
Construction and building trades n.e.c.
Plasterers

Floorers and wall tilers

Painters and decorators

Construction and building trades supervisors
Weavers and knitters

Upholsterers

Footwear and leather working trades

Tailors and dressmakers

Textiles, garments and related trades n.e.c.
Pre-press technicians

Printers

Print finishing and binding workers

Butchers

Bakers and flour confectioners

Fishmongers and poultry dressers

Chefs

Cooks

Catering and bar managers

Glass and ceramics makers, decorators and finishers
Furniture makers and other craft woodworkers
Florists

Other skilled trades n.e.c.

Nursery nurses and assistants

Childminders and related occupations
Playworkers

Teaching assistants

Educational support assistants

Veterinary nurses
Pest control officers

Animal care services occupations n.e.c.
Nursing auxiliaries and assistants
Ambulance staff (excluding paramedics)
Dental nurses

other workers-non-office
based

other workers-non-office
based

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

food processing
food processing
food processing
hospitality
hospitality
hospitality
manual

manual

retail

manual
education
education
education
education
education

other workers-non-office
based
sanitation services

other workers-non-office
based

healthcare-patient contact
healthcare-patient contact
healthcare-patient contact
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6144
6145
6146
6147
6148

6211
6212
6214
6215
6219
6221
6222
6231
6232
6240
7111
7112
7113
7114
7115
7121
7122

7123
7124

7125
7129
7130
7211
7213
7214
7215
7219
7220
8111
8112
8113
8114
8115
8116
8117
8118
8119
8121
8122

Houseparents and residential wardens

Care workers and home carers

Senior care workers

Care escorts

Undertakers, mortuary and crematorium assistants

Sports and leisure assistants

Travel agents

Air travel assistants

Rail travel assistants

Leisure and travel service occupations n.e.c.
Hairdressers and barbers

Beauticians and related occupations
Housekeepers and related occupations
Caretakers

Cleaning and housekeeping managers and supervisors

Sales and retail assistants

Retail cashiers and check-out operators
Telephone salespersons

Pharmacy and other dispensing assistants
Vehicle and parts salespersons and advisers
Collector salespersons and credit agents
Debt, rent and other cash collectors

Roundspersons and van salespersons
Market and street traders and assistants

Merchandisers and window dressers

Sales related occupations n.e.c.

Sales supervisors

Call and contact centre occupations
Telephonists

Communication operators

Market research interviewers

Customer service occupations n.e.c.
Customer service managers and supervisors
Food, drink and tobacco process operatives
Glass and ceramics process operatives
Textile process operatives

Chemical and related process operatives
Rubber process operatives

Plastics process operatives

Metal making and treating process operatives
Electroplaters

Process operatives n.e.c.

Paper and wood machine operatives

Coal mine operatives

social care

social care

social care

social care

social care

other workers-non-office
based

other workers-office based
transport-public facing
transport-public facing
transport-public facing
personal care

personal care

hospitality

hospitality

hospitality

retail

retail

other workers-office based
healthcare-patient contact
retail

other workers-office based

other workers-office based
other workers-non-office
based

retail

other workers-non-office
based

retail

retail

other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
other workers-office based
food processing

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual
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8123
8124
8125
8126
8127
8129
8131
8132
8133
8134
8135
8137
8139
8141
8142
8143
8149
8211
8212
8213
8214
8215

8221

8222

8223

8229
8231
8232
8233
8234
8239
9111
9112

9119
9120
9132
9134
9139
9211
9219
9231
9232

Quarry workers and related operatives
Energy plant operatives

Metal working machine operatives
Water and sewerage plant operatives
Printing machine assistants

Plant and machine operatives n.e.c.
Assemblers (electrical and electronic products)
Assemblers (vehicles and metal goods)
Routine inspectors and testers
Weighers, graders and sorters

Tyre, exhaust and windscreen fitters
Sewing machinists

Assemblers and routine operatives n.e.c.
Scaffolders, stagers and riggers

Road construction operatives

Rail construction and maintenance operatives
Construction operatives n.e.c.

Large goods vehicle drivers

Van drivers

Bus and coach drivers

Taxi and cab drivers and chauffeurs
Driving instructors

Crane drivers
Fork-lift truck drivers
Agricultural machinery drivers

Mobile machine drivers and operatives n.e.c.
Train and tram drivers

Marine and waterways transport operatives

Air transport operatives

Rail transport operatives

Other drivers and transport operatives n.e.c.
Farm workers

Forestry workers

Fishing and other elementary agriculture occupations

n.e.c.
Elementary construction occupations
Industrial cleaning process occupations
Packers, bottlers, canners and fillers
Elementary process plant occupations n.e.c.

Postal workers, mail sorters, messengers and couriers

Elementary administration occupations n.e.c.
Window cleaners
Street cleaners

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual

manual
transport-nonpublic facing
transport-nonpublic facing
transport-public facing
transport-public facing

transport-public facing
other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

other workers-non-office
based

transport-nonpublic facing
transport-nonpublic facing
transport-nonpublic facing
transport-nonpublic facing
transport-nonpublic facing
manual

manual

manual

manual

sanitation services

manual

manual
transport-nonpublic facing
other workers-office based
sanitation services
sanitation services
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9233
9234
9235
9236
9239

9241

9242

9244

9249
9251
9259
9260
9271
9272
9273
9274
9275
9279

Cleaners and domestics

Launderers, dry cleaners and pressers
Refuse and salvage occupations
Vehicle valeters and cleaners
Elementary cleaning occupations n.e.c.

Security guards and related occupations
Parking and civil enforcement occupations
School midday and crossing patrol occupations

Elementary security occupations n.e.c.

Shelf fillers

Elementary sales occupations n.e.c.
Elementary storage occupations

Hospital porters

Kitchen and catering assistants

Waiters and waitresses

Bar staff

Leisure and theme park attendants

Other elementary services occupations n.e.c.

sanitation services
sanitation services
sanitation services
sanitation services
sanitation services
police and protective
services

police and protective
services

other workers-non-office
based

police and protective
services

retail

retail

manual

healthcare-patient contact

food processing
hospitality
hospitality
hospitality
hospitality

Supplementary Table 1: Occupational groupings used in the analysis.
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Occupation Moderna Oxford/AstraZenica Pfizer/BioNTech Other Missing
Education 329 7,827 3,709 * *
% 3 66 31 * *
Food processing 40 618 383 * *
% 3.84 59.25 36.72 * *
Healthcare-office based * 251 511 * *
% * 33 66 * *
Healthcare-patient contact 54 2,787 7,950 28 27
% 0.5 26 73 0.26 0.25
Hospitality 91 1,354 932 * *
% 4 57 39 * *
Manual 329 6,311 3,379 * *
% 3 63 34 * *
Other workers-non-office-
based 449 6,158 4,417 31 10
% 4 56 40 0.28 0.09
Other workers-office-based 3,028 39,654 25,953 170 63
% 4.4 57.58 37.69 0.25 0.09
Personal care 22 408 267 * *
% 3.14 58 38 * *
Police and protective 81 1,975 952 * *
% 2.69 66 32 * *
Retail 182 3,346 2,154 * *
% 3.19 59 38 * *
Sanitation services 29 1,030 493 * *
% 1.86 66 32 * *
Social care 70 2,949 3,362 * *
% 1.1 46 53 * *
Transport-nonpublic facing 77 1,946 846 * *
% 2.68 68 29 * *
Transport-public facing 22 728 313 * *
% 2 68 29 * *
Not working/ student 1,417 39,087 22,170 140 77
% 2 62 35 0.22 0.12
Missing * 27,963 19,026 118 *
% * 57 39 0.24 *

Supplementary Table 2: Vaccine type for those receiving a first dose, by occupational group. Due
to disclosure rules, counts below 10 are redacted. Values are also redacted where revealing the
value would indirectly disclose a count below 10 by subtraction.
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Occupation Moderna Oxford/AstraZenica Pfizer/BioNTech Other Missing
Education 325 7,798 3,679 11 11
% 3 66 31 0.09 0.09
Food processing 39 614 374 * *
% 3.79 59.73 36.38 * *
Healthcare-office based * 249 509 * *
% * 33 66 * *
Healthcare-patient contact 53 2,756 7,905 22 35
% 0.49 26 73 0.2 0.32
Hospitality 85 1,350 913 * *
% 4 57 39 * *
Manual 324 6,283 3,292 * *
% 3 63 33 * *
Other workers-non-office-
based 441 6,135 4,356 24 14
% 4 56 40 0.22 0.13
Other workers-office-based 2,984 39,543 25,648 110 124
% 4.36 57.8 37.49 0.16 0.18
Personal care 22 404 262 * *
% 3.18 58 38 * *
Police and protective 76 1,965 943 * *
% 2.54 66 32 * *
Retail 180 3,327 2,118 * *
% 3.19 59 38 * *
Sanitation services 30 1,023 482 * *
% 1.95 66 31 * *
Social care 69 2,931 3,334 * *
% 1.09 46 53 * *
Transport-nonpublic facing 75 1,938 832 * *
% 2.63 68 29 * *
Transport-public facing 19 726 308 * *
% 2 69 29 * *
Not working/ student 1,372 38,738 21,671 97 139
% 2 62 35 0.16 0.22
Missing * 27,848 18,733 81 *
% * 57 39 0.17 *

Supplementary Table 3: Vaccine type for those receiving a second dose, by occupational group.
Due to disclosure rules, values are redacted when counts are below 10. Values are also redacted
where revealing the value would indirectly disclose a count below 10 by subtraction.
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Occupation Moderna Oxford/AstraZenica Pfizer/BioNTech Other
Education 3,460 * 7,528 *
% 31 * 68 *
Food processing 260 * 600 *
% 30.23 * 69.77 *
Healthcare-office based 82 * 658 *
% 11.08 * 89 *
Healthcare-patient contact 829 * 9,225 *
% 8.23 * 92 *
Hospitality 597 * 1,418 *
% 30 * 70 *
Manual 2,833 * 5,812 *
% 33 * 67 *
Other workers-non-office-
based 3,283 * 6,672 *
% 33 * 67 *
Other workers-office-based 20,677 51 42,692 15
% 32.6 0.08 67.3 0.02
Personal care 176 * 409 *
% 30.03 * 70 *
Police and protective 912 * 1,776 *
% 33.9 * 66 *
Retail 1,575 * 3,380 *
% 31.74 * 68 *
Sanitation services 380 * 987 *
% 27.78 * 72 *
Social care 1,025 * 4,767 *
% 17.68 * 82 *
Transport-nonpublic facing 846 * 1,697 *
% 33.27 * 67 *
Transport-public facing 274 * 672 *
% 29 * 71 *
Not working/ student 15,073 104 41,211 18
% 27 0 73 0.03
Missing 13,708 45 30,710 15
% 31 0 69 0.03

Supplementary Table 4: Vaccine type for those receiving a third dose, by occupational group. Due
to disclosure rules, values are redacted when counts are below 10. Values are also redacted where
revealing the value would indirectly disclose a count below 10 by subtraction.
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Number of Hazard Ratio
vaccines (95% Cl)
received
0 Ref
1 0.80

(0.76 to 0.85)
2 0.71

(0.68 to 0.75)
3 0.40

(0.381t0 0.41)

Supplementary Table 5: Hazard ratios (95% Cls) for number of vaccines received in relation to
infection with SARS-CoV-2. Based on n = 256,598 individuals. Adjusted for occupation, age, sex,
ethnicity, deprivation, region, urban or rural area, household size, and presence of pre-existing
health conditions.
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Number of infections

Occupation 0 1 2 3

Education 8,846 3,209 76 0
72.92 26.45 0.63 0

Food processing 830 246 * *
76.85 22.78 * *

Healthcare-office

based 612 162 * *
78.76 20.85 * *

Healthcare-patient

contact 8,544 2,379 47 0
77.89 21.69 0.43 0

Hospitality 1,919 528 15 0
77.94 21.45 0.61 0

Manual 8,080 2,265 42 0
77.79 21.81 0.4 0

Other workers-non-

office-based 8,892 2,403 56 0
78.34 21.17 0.49 0

Other workers-

office-based 54,857 15,027 * *
78.13 21.4 * *

Personal care 539 189 * *
73.63 25.82 * *

Police and

protective 2,327 733 16 0
75.65 23.83 0.52 0

Retail 4,598 1,257 20 0
78.26 21.4 0.34 0

Sanitation services 1,245 357 * *
77.33 22.17 * *

Social care 5,007 1,481 45 0
76.64 22.67 0.69 0

Transport-

nonpublic facing 2,318 655 17 0
77.53 21.91 0.57 0

Transport-public

facing 833 246 * *
76.56 22.61 * *

Not

working/student 52,214 12,749 * *
80.04 19.54 * *

Missing/incomplete 38,479 11,335 276 0
76.82 22.63 0.55 0
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Supplementary Table 6: Number of infections by occupational group. Due to disclosure rules,
values are redacted when counts are below 10. Values are also redacted where revealing the value

would indirectly disclose a count below 10 by subtraction.

Model 1 Model 2 Model 3
Education 1.272 1.252 1.250
[1.226,1.320] [1.207,1.299] [1.204,1.297]
Food processing 1.049 1.041 0.984
[0.931,1.181] [0.924,1.173] [0.874,1.109]
Healthcare-office 0.901 0.906 0.950
based [0.775,1.049] [0.778,1.054] [0.816,1.105]
Healthcare-patient 1.016 1.016 1.071
contact [0.974,1.059] [0.974,1.060] [1.027,1.117]
Hospitality 1.084 1.081 1.033
[1.006,1.168] [1.003,1.165] [0.959,1.114]
Manual 0.993 0.995 0.947
[0.951,1.036] [0.953,1.039] [0.907,0.990]
Other workers-non- 0.991 0.994 0.982
office based [0.952,1.032] [0.955,1.036] [0.943,1.023]
Other workers- 1 1 1
office based [1,1] [1,1] [1,1]
Personal care 1.155 1.150 1.076

Police and
protective services

Retail

Sanitation services

Social care

Transport-

nonpublic facing

Transport-public
facing

[1.011,1.319]

1.101
[1.025,1.182]

0.991
[0.937,1.048]

1.032
[0.934,1.141]

1.104
[1.048,1.162]

1.057
[0.980,1.139]

1.121
[1.001,1.256]

[1.006,1.313]

1.113
[1.036,1.196]

0.992
[0.938,1.049]

1.031
[0.933,1.140]

1.100
[1.045,1.158]

1.058
[0.981,1.140]

1.116
[0.996,1.250]

[0.942,1.229]

1.098
[1.022,1.179]

0.959
[0.906,1.014]

0.986
[0.892,1.091]

1.111
[1.055,1.169]

1.007
[0.934,1.086]

1.082
[0.966,1.213]
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Not 0.939 0.939 0.906
working/student [0.916,0.962] [0.916,0.963] [0.884,0.929]
Missing/incomplete 0.887 0.886 0.881
[0.866,0.909] [0.865,0.908] [0.860,0.903]

Supplementary Table 7: Hazard ratios (95% Cls) corresponding to occupational group in relation to
infection with SARS-CoV-2. Based on n = 256,598 individuals. Model 1: Adjusted for age and sex.
Model 2: Additionally adjusted for ethnicity, deprivation, region, urban or rural area, household
size, and presence of pre-existing health conditions. Model 3: Additionally adjusted for number of
vaccines received.

Hazard ratio (95% CIl) SARS-CoV-2. Ref category other office-based workers

education f

food processing S f
healthcare-office based b
healthcare-patient contact | :E._

hospitality _ﬁ

manual — — —
other workers-non-office based

personal care s
police and protective services — g
retail - $
sanitation services — ;ﬂ

social care - $
transport-nonpublic facing i

transport-public facing - ﬂ
Not working/student _.E':
Missing/incomplete - $
T T T T T
8 9 1 1.1 1.2 1.3

® Model1 @ Model 2
® Model 3

Supplementary Figure 1: Sensitivity analysis, where a 6-month gap and negative PCR test is
required between positive tests to register a new infection. Hazard ratios (95% Cls) corresponding
to occupational group in relation to infection with SARS-CoV-2. Based on n = 256,598 individuals.
Model 1: Adjusted for age and sex. Model 2: Additionally adjusted for ethnicity, deprivation,
region, urban or rural area, household size, and presence of pre-existing health conditions. Model
3: Additionally adjusted for number of vaccines received.
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Model 1 Model 2 Model 3
education 1.270 1.250 1.248
[1.224,1.318] [1.205,1.298] [1.202,1.295]
food processing 1.054 1.047 0.990
[0.934,1.188] [0.929,1.181] [0.878,1.116]
healthcare-office 0.906 0.911 0.956
based [0.778,1.056] [0.782,1.062] [0.821,1.114]
healthcare-patient 1.018 1.019 1.075
contact [0.976,1.062] [0.977,1.063] [1.030,1.121]
hospitality 1.084 1.082 1.034
[1.005,1.169] [1.003,1.168] [0.958,1.115]
manual 0.994 0.997 0.949
[0.952,1.038] [0.955,1.042] [0.909,0.992]
other workers-non- 0.994 0.997 0.985

office based

other workers-
office based

personal care
police and
protective services

retail

sanitation services

social care

transport-nonpublic
facing

transport-public
facing

Not

[0.954,1.036]

1
[1,1]

1.156
[1.011,1.323]

1.098
[1.021,1.180]

0.999
[0.944,1.057]

1.035
[0.935,1.145]

1.110
[1.054,1.169]

1.049
[0.973,1.132]

1.135
[1.013,1.273]

0.936

[0.957,1.039]

1
[1,1]

1.151
[1.006,1.317]

1.111
[1.033,1.194]

1.001
[0.946,1.059]

1.036
[0.936,1.146]

1.107
[1.051,1.166]

1.052
[0.975,1.135]

1.131
[1.009,1.268]

0.938

[0.945,1.026]

1
[1,1]

1.077
[0.942,1.233]

1.095
[1.019,1.177]

0.967
[0.914,1.024]

0.990
[0.895,1.096]

1.118
[1.062,1.178]

1.001
[0.928,1.081]

1.096
[0.978,1.229]

0.905
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working/student [0.913,0.960] [0.914,0.962] [0.882,0.928]
Missing/incomplete 0.888 0.887 0.883
[0.867,0.910] [0.866,0.909] [0.862,0.904]

Supplementary Table 8: Sensitivity analysis, where a 6-month gap and negative PCR test is
required between positive tests to register a new infection. Hazard ratios (95% Cls) corresponding
to occupational group in relation to infection with SARS-CoV-2. Based on n = 256,598 individuals.
Model 1: Adjusted for age and sex. Model 2: Additionally adjusted for ethnicity, deprivation,
region, urban or rural area, household size, and presence of pre-existing health conditions. Model
3: Additionally adjusted for number of vaccines received.
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