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ABSTRACT
Objective To develop evidence of work- related and 
personal predictors of COVID-19 transmission.
Setting and respondents Data are drawn from a 
population survey of individuals in the USA and UK 
conducted in June 2020.
Background methods Regression models are 
estimated for 1467 individuals in which reported 
evidence of infection depends on work- related factors as 
well as a variety of personal controls.
Results The following themes emerge from the analysis. 
First, a range of work- related factors are significant 
sources of variation in COVID-19 infection as indicated 
by self- reports of medical diagnosis or symptoms. This 
includes evidence about workplace types, consultation 
about safety and union membership. The partial effect 
of transport- related employment in regression models 
makes the chance of infection over three times more 
likely while in univariate analyses, transport- related 
work increases the risk of infection by over 40 times in 
the USA. Second, there is evidence that some home- 
related factors are significant predictors of infection, 
most notably the sharing of accommodation or a 
kitchen. Third, there is some evidence that behavioural 
factors and personal traits (including risk preference, 
extraversion and height) are also important.
Conclusions The paper concludes that predictors 
of transmission relate to work, transport, home and 
personal factors. Transport- related work settings are 
by far the greatest source of risk and so should be a 
focus of prevention policies. In addition, surveys of the 
sort developed in this paper are an important source 
of information on transmission pathways within the 
community.

INTRODUCTION
Preventing the transmission of COVID-19 related 
to work and among the poor potentially saves lives 
while contributing to other economic and social 
priorities. A large amount of scientific research has 
focused on patterns of spread and underlying mech-
anisms of transmission but as economies and soci-
eties reopen, it is important to know more about the 
role of workplace, personal and household predic-
tors of community transmission.1 2 Heightened risks 
implied by spatial patterns3 and attached to certain 
work roles have emerged as important but there 
are many aspects of employment and consumption 
activities that are likely to contribute to transmis-
sion that have barely been researched. In addition, 

and closely connected, there is a growing body of 
knowledge about personal factors that contributes 
to mortality but, with the exception of ethnicity, 
only a smaller amount of literature of personal 
traits and circumstances relating to transmission 
risk within work and community settings.4

To limit the spread of the virus, it is therefore 
important to study work- related and other factors 
(summarised in figure 1) that contribute to or could 
limit its spread. This paper therefore reports on the 
development of data relating to a new set of diverse 
workplace and personal factors. More specifically, 
using data on 1467 working age adults in the USA 
and UK, the paper estimates regression models in 
which work, personal factors and a range of demo-
graphic controls are used to predict experience of 
COVID-19. Both countries are examples of high- 
income market economies which are distinct from 
others in two ways. Unlike some Asian countries, 
they do not have recent similar epidemic expe-
riences (eg SARS) on which to draw and unlike 
many European countries, they do not have civil 
law traditions based on a ‘strong’ conception of the 
state. Yet, the USA and UK differ in the extent and 
manner in which they provide access to healthcare 
and welfare support. Furthermore, the USA has 
experienced prevention measures that have varied 
significantly between states.

For these two countries, the paper draws on a 
new health and economics database (developed in 
June 2020) to estimate regression models of trans-
mission experience. The data set design used here 
contains several variables hypothesised to relate to 
community transmission and the analysis focuses 
on the possession of a medical diagnosis or posi-
tive test, as self- reported by the respondent. Results 
are reported in terms of descriptive results, univar-
iate ORs and regression results and the following 
themes emerge from the analysis. First, a range of 
work- related factors are significant sources of vari-
ation in COVID-19 infection as indicated by self- 
reports of medical diagnosis or symptoms. This 
includes evidence that consultation about safety and 
union membership in the workforce are associated 
with infection. Second, there is evidence that some 
home- related factors are significant predictors of 
infection, most notably the sharing of accommoda-
tion. Third, there is some evidence that behavioural 
factors and personal traits are important also. In 
addition, there is some evidence that controls for 
risk aversion and extraversion also account for 
some variation in infection.
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The paper concludes that predictors of transmission relate 
to work, transport, home and personal factors and that surveys 
of the sort used here can be a useful source of information on 
transmission pathways within the community. While there is 
support for the view that public health messaging should target 
a demographic source of variation, our data highlight also the 
importance of work, transport and behavioural factors. The 
rest of the paper is structured as follows. The second section 
summarises the key variables and statistical techniques used. The 
third section carries the main results while the fourth section 
discusses these results in community and policy contexts, some 
limitations and possibilities for follow- up work.

METHODS AND MATERIALS
Data
The database described below (and in the online supplemental 
materials) from which the variables are drawn was developed 
during a period when general scientific pathways of transmis-
sion were becoming more widely accepted but there was little 
evidence on some of the possible predictors and mechanisms in 
US and UK communities. Variables were developed by drawing 
both on the literature relating to community transmission as 
well as on the capability approach which emphasises the impor-
tance of individual differences in translating economic and social 
resources into valued outcomes. The capability approach has 
been influential in health5 and was used to inform the inclusion 
of variables in the original database. The approach helps in this 
context to emphasise the importance of individual differences 
as well as a diverse range of resources in shaping the ability to 
reduce the risk of infection. As a result, it provides a mix of stan-
dard as well as more novel data on a range of work, personal and 
home factors. While all types of factors are plausibly related to 
infection, to facilitate interpretation in this paper, we treat work- 
related predictors as focal variables and the rest as controls. 
The data used and their summary statistics for the variables are 
described in table 1.

Work-related factors
A focal set of predictors relate to work and commuting. The 
main workplace setting was recorded in a variable with 15 
response categories which on the basis of evidence and reasons 
of tractability is used in three groupings. Some of the underlying 
workplace settings are already known to contribute to transmis-
sion,6 particularly those related to transport. In addition, there 

Figure 1 Community transmission risk factors for COVID-19.

Table 1 Descriptive and background statistics for the UK and USA

Country

TotalUK USA

Diagnosis of COVID-19

Medical diagnosis or positive test

  No 932 944 1876

  Yes 68 56 124

Work and commuting factors

Type of workplace

  Intermediate 694 689 1383

  Transport related 17 16 33

  Other work 28 23 51

  Other non- work 261 272 533

Belong to a trade union

  No 784 846 1630

  Yes 216 154 370

Consultation on transmission

  No 688 689 1377

  Yes 312 311 623

Can work from home mainly

  No 608 629 1237

  Yes 392 371 763

Public transport to get to work

  No 767 844 1611

  Yes 233 156 389

Personal factors

Age

  18–24 185 120 305

  25–34 258 257 515

  35–44 257 257 514

  45–54 176 161 337

  >54 124 205 329

Gender

  Male 500 500 1000

  Female 500 500 1000

Income

  High_i 113 95 208

  Lower_i 204 213 417

  Lower_ii 179 284 463

  Middle_i 282 217 499

  Middle_ii 222 191 413

Shared accommodation/kitchen

  No 787 640 1427

  Yes 213 360 573

Risk preference

  No 379 365 744

  Yes 621 635 1256

Extraversion

  No 505 454 959

  Yes 495 546 1041

Taller than 6 ft

  No 832 829 1661

  Yes 168 171 339

A key for income categories is given in the online supplemental materials.
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are two variables that record whether a person is forced to use 
public transport to commute to work and whether they are 
able to work mainly from home. Both are potential risk factors 
although the sign on the ability to work from home is difficult 
to assess a priori. At the time of variable development, unions in 
the UK were being reported in the media for their advocacy of 
health and safety issues at work and yet no investigations to date 
appear to have studied the contribution of trade unions.

Personal controls
This paper draws on some standard and novel personal vari-
ables including variables related to risk aversion, extraversion, 
sex, age, household income and height. To assess risk aversion, 
the survey contains a single question that has been used previ-
ously and validated against other measures in economics.7 Risk 
preference plays a central role in the economic theorising of 
behaviour and it is hypothesised that it also plays an important 
role in transmission- related behaviours. Extraversion, in addi-
tion, is one of the Big Five personality traits used extensively in 
psychology8 and may also drive social behaviours that account 
for infection. Height has been associated both with health and 
income9–12 and is included as a further control. In our analyses, 
sex and age are also included following research on mortality 
and may also be connected to transmission. Data are also avail-
able on the use of cash payments given concerns about sequential 
touching of surfaces in public settings.13

While involvement in lorry driving has also been implicated in 
the spread of COVID-19,14 car ownership might also be a signif-
icant protective factor if the use of private transport enables indi-
viduals and family members to social distance for more of the 
time. To the extent that safety is good, household income could 
also be an indicator of a range of omitted factors that impact risk 
such as having access to a private garden. We include, in addi-
tion, a binary variable that records whether a person responds 
yes or no to a question about whether they live in shared accom-
modation or make use of a shared kitchen. Finally, the database 
includes data on whether a respondent was over 6 ft in height. 
If downward falling particles were a predominant community 
transmission mechanism the partial effect of shortness would 
be positive for infection risk. Accordingly, we employ a height 
control.

The data set on which these variables draw was developed 
by a survey that took place over the first week of June 2020. 
Samples of 1000 adults in the USA and UK were obtained from 
a professional survey company using quota sampling to obtain 
a national sample broadly representative for those of working 
age with some oversampling to reflect contrasts of interest. 
There are no missing data as respondents needed to complete 
all questions. That said, our analysis focuses on a subset of 1467 
employees so as to exclude respondents in non- work catego-
ries (mainly retirees and home makers). All survey recruitment 
and completion was done by electronic means (via phones or 
personal computers but not face- to- face meetings). Towards the 
end of the sampling period some of the quotas were relaxed and 
the final distribution of some socioeconomic characteristics in 
the data used here appears in table 1. The company provides, 
ex post, a set of weights that can be used to construct nationally 
representative results and these weights are used in the pooled 
regression results. Respondents were paid a small amount for 
completing the survey which took about 5 min on average to 
complete. It is important to reiterate that survey responses are 
self- reports and that said, overall reported infection rates are 
comparable to those reported elsewhere for the UK15 and USA16 

bearing in mind the predominance of early transmission experi-
ence. Those who became ill at points closer in time to the survey 
were, plausibly, less likely to respond probably because they 
were still ill.

Methods
The outcome of primary interest was a confirmed diagnosis 
of COVID-19 (‘Have you had a medical diagnosis or positive 
test for COVID-19?’). Pooled regression models for the US and 
UK samples are reported, with area of residence modelled as 
fixed effects for responders within 14 states in the USA and 
four constituent countries (England, Scotland, Wales, Northern 
Ireland or unknown) in the UK. Country- specific models are 
given in the online supplemental materials. Stata v.14 is used for 
the analysis.

EMPIRICAL RESULTS
In table 2, univariate ORs and 95% CIs are presented for several 
predictors of transmission. As there is an exploratory aspect to 
the research these results should be interpreted in light also of 
the main regression models that follow and which they help to 
motivate.

Several of the work- related variables, with the exception of 
being able to work from home, have a statistically significant 
impact on the risk of infection. Being employed in transport- 
related work stands out as the biggest single risk factor causing 
respondents to be 19 times more likely to report infection in the 
pooled data. In the USA, the risk is double this. Being employed 
is also a risk factor and the impact is greater for those on reduced 
earnings. Consultation and union membership are also significant 
predictors of elevated risk in both countries while other work- 
related factors are significant or close in at least one country. For 
the pooled data, being forced to take public transport to get to 
work increases the risk of infection by 284%.

Turning to other variables here being as controls, the use of 
shared accommodation or kitchen stands out as a significant risk 
factor in both countries. In the UK, risk increases by 85% and 
in the USA by over four times. By contrast, being over 54 is a 
protective factor in these data and seems to be clear evidence 
of adaptive behaviour by this age group. And it is worth noting 
that risk preference and extraversion are positive behavioural 
predictors of risk also as is height (something we consider in the 
Discussion section). While these univariate results are useful for 
prediction and exploratory purposes, to isolate more specifically 
the impact of work features on transmission, controlling for 
other factors, we estimate multiple regression models focusing 
in table 3 to isolate the partial effects.

Table 3 estimates the impact of different work factors allowing 
for controls in multiple regression models without and with 
weights that provide an indication of results would be in a 
more nationally representative sample. In order of materiality, 
transport- related employment, having to use public transport 
to get to work, union membership and consultation about 
COVID-19 safety are significant predictors of infection. While 
coefficients are somewhat reduced, the overall picture is robust 
to the introduction of a diverse set of person- related controls. 
Thus, the partial effect of transport- related employment still 
increases the risk of infection by a factor between 2.8 and 3.0. In 
this analysis, shared accommodation and risk preference have a 
similar impact as being required to go to work on public trans-
port (which roughly doubles the probability of infection). Being 
taller than 6 ft for men is also significant in the weighted version 
of the regression. These models have focused on the results that 
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seem to apply in both the UK and the USA but there is also 
evidence of some country differences as indicated by the country 
regressions in the online supplemental tables S1 and S2. It is 
noticeable that car ownership seems to be more protective in the 
USA than in the UK for example.

DISCUSSION
The models of transmission experience add to what is known 
about transmission in the community.17 18 Several points about 
work- related transmission of COVID-19 can be made. First, 
there is evidence that working in transport- related roles is a risk 
factor for infection. Given the nature of social contact that bus 
drivers and taxi drivers experience, for example, this is unsur-
prising but does help to raise an issue for health and safety regu-
lation. While employers such as bus companies can be expected 
to research experiment and develop protective measures for 
their workers and customers, it is less likely that self- employed 
taxi drivers will be able to do the same. Public health policy 
design needs therefore to be aware of the employment context in 
considering how it develops and regulates workplace protection. 
Second, there is evidence that consultation and union member-
ship are both positively related to infection. The fact that consul-
tation is positively related indicates that in the early part of the 

pandemic consultation was rather reactive. Half of the respon-
dents claimed not to have been consulted furthermore and as 
a result, there may be a need for public health policymakers to 
mandate a more proactive and preventative approach to consul-
tation as informed workers are likely to be a good source of data 
on potential risks. Third, these analyses show the importance of 
commuting practices in transmission. Having to use public trans-
port to get to work is also a significant risk factor. This supports 
the view that doing what is possible to make public transport as 
safe as possible should be an important priority.

The personal controls contribute to robustness by reducing 
problems of omitted variable bias and in some cases may be of 
interest in their own right. With the addition of controls for 
age, gender, income shared accommodation, risk preference, 
extraversion and height, there are large differences between the 
impact of different types of work, consultation, public transport 
commuting and union membership. In this analysis and others 
not reported, living in shared accommodation or sharing a 
kitchen has a particular large and significant impact. Country- 
based analysis in the online supplemental materials confirms 
this is true both in the USA and UK. The issue, though increas-
ingly recognised, merits more attention from public health poli-
cymakers. It is also interesting to note that risk aversion and 

Table 2 Univariate ORs for work and personal predictors of COVID-19 infection risk in the UK and USA

UK USA Pool

OR 95% CI OR 95% CI OR 95% CI

Work and commuting factors

Type of workplace

  Transport related 11.165 (2.90 to 43.02) 40.758 (8.62 to 192.63) 19.612 (7.29 to 52.74)

  Other work 7.889 (2.32 to 26.84) 18.877 (3.94 to 90.52) 11.207 (4.32 to 29.09)

Others

  Belong to a trade union 2.102 (1.25 to 3.54) 7.037 (4.03 to 12.28) 3.671 (2.52 to 5.35)

  Consultation on transmission 2.353 (1.43 to 3.86) 2.941 (1.7 to 5.07) 2.602 (1.8 to 3.75)

  Can work from home mainly 1.603 (0.98 to 2.63) 2.380 (1.38 to 4.11) 1.925 (1.34 to 2.77)

  Public transport to get to work 1.517 (0.89 to 2.6) 5.882 (3.37 to 10.26) 2.843 (1.94 to 4.16)

Personal factors

Age

  18–24 0.683 (0.4 to 1.17) 0.683 (0.4 to 1.17) 0.683 (0.4 to 1.17)

  25–34 1.311 (0.66 to 2.6) 1.868 (0.74 to 4.71) 1.465 (0.85 to 2.52)

  35–44 0.811 (0.39 to 1.71) 1.261 (0.48 to 3.31) 0.946 (0.53 to 1.69)

  45–54 0.894 (0.4 to 1.99) 1.258 (0.44 to 3.56) 0.995 (0.53 to 1.86)

  >54 0.099 (0.01 to 0.77) 0.093 (0.01 to 0.78) 0.087 (0.02 to 0.38)

Gender

  Male 1.788 (1.07 to 2.98) 0.859 (0.5 to 1.48) 1.273 (0.88 to 1.84)

  Female 0.559 (0.93 to 0.34) 1.164 (2 to 0.68) 0.785 (1.13 to 0.54)

Income

  High_i 0.563 (0.26 to 1.21) 0.563 (0.26 to 1.21) 0.563 (0.26 to 1.21)

  Lower_i 1.518 (0.58 to 3.99) 2.323 (0.66 to 8.22) 1.776 (0.83 to 3.8)

  Lower_ii 0.618 (0.19 to 1.97) 2.449 (0.71 to 8.4) 1.369 (0.63 to 2.97)

  Middle_i 1.735 (0.69 to 4.35) 1.638 (0.45 to 6.01) 1.719 (0.81 to 3.64)

  Middle_ii 1.292 (0.49 to 3.43) 0.995 (0.24 to 4.07) 1.185 (0.53 to 2.63)

Others

  Shared accommodation/kitchen 1.855 (1.09 to 3.16) 4.078 (2.29 to 7.26) 2.491 (1.73 to 3.59)

  Risk preference 2.073 (1.17 to 3.69) 1.611 (0.88 to 2.95) 1.839 (1.21 to 2.79)

  Extraversion 1.827 (1.1 to 3.04) 1.977 (1.1 to 3.55) 1.867 (1.27 to 2.74)

  Taller than 6 ft 2.575 (1.5 to 4.41) 2.676 (1.5 to 4.78) 2.616 (1.76 to 3.88)
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extraversion are risk factors as economic theory and psycho-
logical concepts would suggest and that in table 3 the impact 
of risk aversion is similar to that of accommodation sharing. 
Behavioural scientists who are increasingly arguing for the use 
of their insights in the design and evaluation of non- medical 
interventions have a good reason as a result to include risk aver-
sion in their analyses. Finally, we note that the control for height 
for men in this analysis is on the verge of being significant but 
stress there is nothing in the data to indicate why this might be 
the case. It could be a statistical artefact of the data sets used 
or reflect some more substantive social, physical or biological 
difference related to height. For example, we do now know that 
airborne transmission is not just related to physical proximity 
but not whether physical or behavioural characteristics are mate-
rial.19 Whether some of these controls speak to more substantive 
issues is therefore a matter that must be left to future research.

We conclude that surveys of potential risk factors, and sources 
of ability to avoid them, provide essential supplements to 
standard prevalence surveys or computer projections of infec-
tion numbers based on r- number modelling. Some important 

limitations of this analysis include the fact that the database 
from which it was drawn contained only 2000 observations. The 
regression models estimated could be substantially refined, we 
believe, with country samples between 4000 and 10 000 where 
funds permit. A second limitation concerns the lack of subpop-
ulation analyses particularly with respect to ethnic minorities. 
Although the database provided for some oversampling of ethnic 
minorities, it did not envisage or allow for a pattern of spread 
that focused on whites very early on and then some ethnic 
minorities subsequently. It seems from an examination of our 
underlying data that Whites were disproportionately impacted 
only in February and that Blacks, Asians and other groups were 
disproportionately affected in the USA as internal transmission 
became predominant. Future work on ethnic minorities will 
need to take into account the fact that risks to different groups 
may change dramatically over time in response to public health 
messaging and social media coverage. In addition, it would be 
helpful to have repeated observations so that more could be said 
about changes over time as well as causality: indeed, it would 
be useful to have patient or lay input into the development of 

Table 3 Pooled regression models of community transmission in the UK and USA with fixed spatial effects

Work- related controls Work- related and additional controls

Unweighted Weighted Unweighted Weighted

Work and commuting factors Type of workplace

  Transport related 3.634*** 3.531*** 3.049** 2.819**

(1.5772) (1.3188) (1.3707) (1.1417)

  Other work 2.309** 2.32 1.934 1.864

(0.956) (1.1922) (0.8179) (0.9762)

Belong to a trade union 2.403*** 2.614*** 2.198*** 2.282***

(0.5233) (0.6409) (0.4932) (0.5732)

Consultation on transmission 1.787*** 1.759** 1.563** 1.507*

(0.3802) (0.4083) (0.347) (0.34)

Can work from home mainly 1.311 1.366 1.26 1.277

(0.2775) (0.3127) (0.2721) (0.299)

Public transport to get to work 2.012*** 2.09*** 1.803** 1.838**

  (0.4508) (0.5107) (0.4117) (0.4562)

Personal factors Age (54 years or more) 0.196** 0.223**

(0.1429) (0.1638)

Gender (male) 0.818 0.767

(0.2039) (0.2171)

Income (lower_ii) 1.03 0.961

(0.2609) (0.2474)

Shared accommodation/kitchen 1.742** 1.855***

(0.3767) (0.4364)

Risk preference 1.838** 1.834**

(0.4628) (0.4959)

Extraversion 1.115 1.09

(0.2558) (0.2638)

Taller than 6 ft (men) 1.604 1.737*

  (0.4653) (0.5644)

Model performance

Observations (n) 1467 1467 1467 1467

Pseudo- R2 0.1126 0.1184 0.1473 0.162

Log likelihood −355.564 −298.201 −283.4598 −341.6548

Akaike information criterion (AIC) 759.127 644.403 628.9196 745.3096

  Bayesian information criterion (BIC) 886.111 771.386 792.9398 909.3298

***P<0.01; **p<0.05; *p<0.10. SEs in brackets below each estimated coefficient. Diagnosis: logit estimated for the question ‘Have you had a medical diagnosis or positive test for COVID-19?’ 
(Yes=1). Estimated coefficients are presented as ORs. People performing non- working activities were excluded from the estimations. Regional dummy coefficients suppressed.
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a fuller set of predictors based on possible causal mechanisms. 
Furthermore, it was not possible to audit responses. It would 
also be useful to gather data on the measures that workplaces 
are now taking to protect workers and customers so that public 
health policymakers could refine their understanding of what is 
working.

These limits aside, the study implicates transport- related 
employment and travel in various ways with transmission risk, 
identifies novel employment- related predictors of infection risk 
and provides evidence of ways in which personal traits, circum-
stances and behaviours impact on transmission experience. This 
is, as far as we are aware, the first study to investigate a range of 
work and personal predictors of COVID-19 transmission risk in 
the USA and UK. If similar work and related activity data were 
collected routinely along with other medical data, it should be 
possible to identify types of settings where transmission is most 
likely to take place. If repeated, as the USA and UK face the pros-
pect of new waves, new surveys could help public health officials 
and researchers refine the workplaces that should be targeted for 
additional protective measures.
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What is already known on this subject

 ► A lot is now known about the underlying mechanisms of 
transmission of COVID-19 as well as their spatial patterns 
within populations particularly from virological and 
environmental sources as well as clinical records. The paper 
uses survey data to provide evidence about predictors of 
transmission within communities.

What this study adds

 ► The study shows that in multiple regression models a variety 
of work- related and personal attributes predict transmission 
experience. It is also the first to identify in regression models 
using data for COVID-19 transmission in both the USA and 
UK at the same time, pathways associated with workplace 
types and public transport commuting. In addition, we show 
that work- related employment can increase the probability 
of infection by over 40 times in the USA and thereby provide 
strong evidence for paying more attention to transport- 
related employment as a major factor in community 
transmission. Finally, the study identifies novel behavioural 
and personal predictors (risk preference, extraversion and 
height) which merit further research either as controls or 
substantive variables.
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