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Abstract 

The paper seeks to aspects of work, and personal traits and circumstances, that are predictors 

of COVID-19 transmission. The paper provides new evidence from a survey of 2000 

individuals in the US and UK related to predictors of Covid-19 transmission. Regression 

models are estimated in which reported evidence of infection depends on work related and 

personal factors as well as other controls. Three themes emerge from the analysis. Firstly, 

transport roles and travelling practices are significant predictors of infection. Secondly, 

evidence from the US especially shows union membership, consultation over safety measures 

and the need to use public transport to get to work are also significant predictors. This is 

interpreted as evidence of the role of deprivation and of reactive workplace consultations. 

Thirdly and finally, there is some, often weaker, evidence that income, car-owership, use of a 

shared kitchen, university degree type, risk-aversion, extraversion and height are predictors 

of transmission. The comparative nature of the evidence indicates that the less uniformly 

stringent nature of the US lockdown provides more information about both structural and 

individual factors that predict transmission. The paper concludes that both structural and 

individual factors should be taken into account in public health policy when predicting 

transmission or designing effective public health measures and messages to prevent or 

contain transmission. 
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Covid 19, transmission, predictors, transport, workplace, deprivation, risk preference, 
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Work-related and Personal Predictors of COVID-19 Transmission 

 

1.Introduction  

Potentially, preventing the transmission of COVID-19 related to work and amongst the poor, 

saves lives while contributing to other economic and social priorities. A large amount of 

scientific research has focussed on patterns of spread and underlying mechanisms of 

transmission but as economies and societies reopen, it is important to know more about the 

role of workplace and personal factors as predictors of transmission.[1-2] Heightened risks 

implied by spatial patterns [3] 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 transmission 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 perhaps of ethnicity) only a smaller amount of literature of 

personal traits and circumstances relating to transmission risk within community settings.[4-

5].  

To limit the spread of the virus, it is therefore important to study work-related and personal 

factors that contribute to or could limit the spread of the virus. This paper therefore reports on 

the development of data relating to a new set of diverse workplace and personal factors. More 

specifically, using a survey of 2000 working age adults in the US and UK, the paper estimates 

regression models in which work, personal factors and a range of demographic controls are 

used to predict experience of Covid-19. Both countries are examples of high-income market 

economies are distinct from others in two ways. Unlike some Asian countries, they do not have 

recent similar infection-spread experiences 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 US and UK differ in the extent and manner in they provide access to health care and 

welfare support. Furthermore, the US has experienced a lockdown that has varied significantly 

between states.  

For these two countries, the paper draws on a new database related to estimate regression 

models of transmission experience. The dataset contains several variables related to 

transmission experience while the analysis focuses on the possession of a medical diagnosis 

or positive test self-reported by the respondent. Analysis for the US provides evidence of 

infection risk related to transport related employment, working with reduced earnings, 

belonging to a union, workplace consultation about safety measures, being on a zero hours 

contract and having to use public transport to go to work are significant predictors. At the 

personal level, controlling for race and age, being in the lower income groups, having a shared 

kitchen, a quantitative university degree, using cash to pay and car ownership are also 

significant predictors of infection diagnosis and positive tests. (There is also some evidence 

in pooled univariate analysis that the probability of infection is related to other variables 

including risk preference and extraversion.) Results for the UK are less statistically significant 

but generally similar qualitatively probably due to the more uniform nature of its lockdown. 

Three emerging themes for public health, individual behaviour and research are discussed. (i) 

Transport as an employment setting or mechanism for getting to work is a predictor of 

transmission and so safety in such contexts should be prioritised. (ii) Features of the workplace 

and employment are also significant predictors of transmission within the community and there 

is therefore a need for a much fuller understanding of work and commuting measures so that 

public health and economic perspectives and priorities can be more fully integrated. (iii) A 

diverse range of personal attributes and circumstances predict infection and relate both to 

behavioural and distributive issues. In some cases, the predictors speak to issues of 
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deprivation and poverty. In one case, the impact of height, even after controlling for income 

and sex, may also be relevant for the recent debate about droplet and aerosol transmission. 

In any case, these personal differences should be taken into account when designing public 

health measures, giving medical advice and designing labour market policies. 

The rest of the paper is structured as follows. Section 2 summarises the key variables and 

statistical techniques used. Section 3 carries the main results while section 4 discusses these 

results in community and policy contexts, some limitations and possibilities for follow-up work. 

2. Methods and Materials 

Data 

The database described below (and in the online materials) from which the variables are 

drawn was developed during a period when general scientific pathways of transmission were 

becoming more widely accepted but there was little evidence on some of the possible 

predictors and mechanisms in US and UK communities. It provides a mix of standard and 

novel data on a range of personal, work, home and community factors. 

Personal Factors 

This paper draws on personal variables related to risk-aversion, personality, university degree, 

car ownership, sex, household income and the use of cash to make payments. Ethnicity and 

age are also used as controls. See Table 1. 

Table 1: Descriptive Statistics for the UK and US 

      

  
UK 

 

US 

    Black   Other  White   Black   Hispanic Other  White 

Have you had a medical diagnosis or positive test for COVID? 

     

 
No 51 44 737 

 

145 146 24 536 

  Yes 3 5 51   9 6   33 

How many people do you know who have had a medical Covid diagnosis, a positive test, or been to hospital with it 

 

None 36 29 445 

 

85 87 14 355 

 

1 person 8 14 206 

 

38 35 7 114 

  2 or more persons 10 6 137   31 30 3 100 

Gone to work with possible Covid symptoms because you were concerned about losing your job 

 

 
No 45 41 690 

 

125 131 21 507 

  Yes 9 8 98   29 21 3 62 

Self-isolated at home because you had Covid symptoms 

     

 
No 44 36 597 

 

119 123 18 470 

  Yes 10 13 191   35 29 6 99 

Currently, are you able to social distance (keep feet away from others) when at work? 

  

 
Yes - always 18 13 182 

 

54 55 6 155 

 

Mostly 11 12 168 

 

42 39 9 120 
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Sometimes / never 11 9 143 

 

30 25 5 105 

  Not applicable to me 14 15 295   28 33 4 189 

Currently, are you able to social distance (keep feet away from others) when: Travelling between work and home 

 

Yes - always 16 21 297 

 

62 68 12 268 

 

Mostly 8 8 124 

 

34 25 3 91 

 

Sometimes / never 13 5 69 

 

31 20 3 41 

  Not applicable to me 17 15 298   27 39 6 169 

Currently, are you able to social distance (keep feet away from others) when: Shopping 

  

 
Yes - always 21 16 199 

 

52 61 10 176 

 

Mostly 20 17 351 

 

56 49 11 252 

 

Sometimes / never 9 13 180 

 

37 34 2 114 

  Not applicable to me 4 3 58   9 8 1 27 

Currently, are you able to social distance (keep feet away from others) when: In your local neighbourhood outside your 

house 

 

Yes - always 32 24 437 

 

69 78 15 315 

 

Mostly 13 15 251 

 

47 46 6 164 

 

Sometimes / never 7 6 67 

 

30 21 3 56 

  Not applicable to me 2 4 33   8 7   34 

Currently, are you able to social distance (keep feet away from others) when: Transporting children between home and 

school 

 

Yes - always 14 9 123 

 

32 41 2 115 

 

Mostly 7 10 77 

 

26 23 2 60 

 

Sometimes / never 8 1 61 

 

24 15 3 46 

  Not applicable to me 25 29 527   72 73 17 348 

 

 
 
 

  
Country 

Total 
      UK US 

Personal 

factors 

Race       

 

asian 109 101 210 

 

black 54 154 208 

 

hispanic 

 

152 152 

 

other 49 24 73 

  white 788 569 1357 

Age 
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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 

Risk Preference 

   

 
No 379 365 744 

  Yes 621 635 1256 

Frequency of going out 

   

 
None 127 168 295 

  1 or more 873 832 1705 

Extraversion 

   

 
No 505 454 959 

  Yes 495 546 1041 

Conscientiousness 

   

 
No 359 311 670 

  Yes 641 689 1330 

Taller than 6 ft 

   

 
No 832 829 1661 

  Yes 168 171 339 

University degree 

   

 
No 774 725 1499 

  Yes 226 275 501 

Use cash to pay 
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No 449 349 798 

  Yes 551 651 1202 

Own a car 

   

 
No 219 135 354 

  Yes 781 865 1646 

Shared kitchen 

   

 
No 787 640 1427 

  Yes 213 360 573 

 

 

 
  

Country 
Total 

      UK US 

Household 

Factors 

Live with others        

 

No 201 235 436 

  Yes 799 765 1564 

Spend time at home with others 

  

 
No 321 344 665 

  Yes 679 656 1335 

Residential Area  

   

 
No 661 641 1302 

  Yes 339 359 698 

Work and 

Commuting 

Factors 

Type of workplace       

 

Airplane 7 7 14 

 

Boat/Ship 3 2 5 

 

Bus/Tram 5 3 8 

 

Care-home 60 67 127 

 

Factory 42 56 98 

 

Food Outlet-Cafe, Takeaway, Restaurant 69 63 132 

 

Garden Centre or Farm 6 11 17 

 

Hospital 81 81 162 

 

Lorry 8 5 13 

 

Office 333 242 575 

 

Other 256 266 522 

 

Prison 5 6 11 
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Retail Shop 32 72 104 

 

School 70 101 171 

 

Taxi 9 11 20 

  Train 14 7 21 

Meets with customers or staff 

  

 
No 256 328 584 

  Yes 744 672 1416 

Belong to a trade union 

   

 
No 784 846 1630 

  Yes 216 154 370 

Workplace consultation about limiting transmission 

 

No 688 689 1377 

  Yes 312 311 623 

Can work from home mainly 

  

 
No 608 629 1237 

  Yes 392 371 763 

Must use public transport to get to work 

 

 
No 767 844 1611 

  Yes 233 156 389 

 

To assess risk aversion, the survey contains a single question that has been used previously 

and validated against other measures in economics.[6] Risk preference plays a central role in 

the theorising of economic behaviour and it is reasonable to hypothesise that it also plays an 

important role in transmission related behaviours. In addition, the database (see online 

materials) includes information on personality, already connected to information and attitudes 

about risk-taking,[7] and it was hypothesised that extraversion could also predict of 

transmission. Extraverts are more likely than others to engage in social activity and the trait 

was measured using two questions reverse coded from a widely used short form personality 

battery.[8] Height has been associated both with health [9] and income and so the database 

assesses also tallness which could potentially be a protective or a risk factor depending inter 

alia on transmission patterns. If large downward falling droplets were more significant then 

taller people might be expected to be less at risk. However, it has recently been argued that 

aerosol (fine particle) transmission, important for influenza [10], may also be important for the 

transmission of Covid-19 [11-12]. If overhead airflows did play a role early then, then taller 

people might be at greater risk of infection. The use of cash to pay was noted as a risk factor 

early on [10] as paper notes and coins are subject to sequential physical contact and a variable 

on this is also included in the analysis. 

 



10 
 

Several other personal predictors are also available and included in the analysis. Sex and 

ethnicity have been found to be risk factors for mortality [13-14] and may also be connected 

to transmission. Working patterns or even feeling safe outside of a house alone may, for 

example, cause some men to undertake activities outside the home and therefore be more at 

risk of infection. On the other hand, the concentration of women in caring professions may 

place some groups of women at greater risk. Ethnicity could work in similar ways if some 

groups are disproportionately found in riskier jobs or more crowded residential areas. For the 

purposes of this study sex age and ethnicity are used along side other demographic controls 

discussed below.  

Although involvement in lorry driving has also been implicated in the spread of Covid-19,[15] 

car ownership might also be a significant protective factor if the use of private transport 

enables individuals and family members to social distance for more of the time. To the extent 

that safety is a good, household income is likely to be an indicator of a range of omitted factors 

that impact risk such as living in a tower block or having access to a private garden. Finally, a 

variable is included that indicates the frequency with which the individual went outside the 

house prior to March (see online supplement). This is likely to be more relevant for onsets that 

take place prior to the lockdown period. 

Work Related Factors 

A second set of predictors relate to work and commuting. The main workplace setting is 

recorded in a variable with fifteen response categories. Some of these are already known to 

contribute to transmission,[16] particularly those related to transport, though less is known 

about others. In addition, there 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.[17] 

Both are risk factors although the sign on the ability to work from home is difficult to assess a 

priori. On the face of it, the ability to work from home enables a person to avoid social 

interactions at work and when commuting but it could for some be offset by additional risks 

from household or local community contacts. For example, if working from home is associated 

with greater use of small local shops where distancing is difficult as might be the case in places 

like New York or London, then working from home could also be a risk factor for some. 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 few if any investigations to date have studied 

the contribution of trades unions. Again there are several ways in which union membership 

might come to predict transmission. Workplaces with effective union advocates could have 

fewer cases of Covid-19 though alternatively, unionisation could be an indicator of a workplace 

where larger group meetings are relatively easy or where high workplace risks incentivise 

union membership. 

Demographic and Household Controls 

A third and final set subset of independent variables concerns factors that are home or 

community related and used here as controls. One set of questions relate to whether a person 

lives with children, parents or others. Those living alone might be expected to be less at risk 

particularly during periods when mobility and activity outside the home are limited by 

government rules. Alternatively, it could be that those who spend a large amount of time with 

others at home could be at greater risk or that those living with parents take greater care and 

so experience less infection on average. The data contains a variable on whether a person 

spends more 90 mins or more of their time with others at home and has been used in analysis. 

In addition, a variable that indicates whether a person lives alone or not is also constructed. 

These predictors are used to estimate models of self-reported infection (whether a person had 
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a medical diagnosis or positive test). In addition, results for knowing others with Covid-19 and 

the ability to social distance are also reported.1  

The dataset 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 US 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. 

All survey recruitment and completion was done by electronic means (so 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 socio-economic characteristics 

of the US and UK samples can be found in Figure 1 and the online materials. The company 

provides, ex post, a set of weights that can be used to construct nationally representative 

results and these weights are used at various points. Respondents were paid a small amount 

for completing the survey which took about 5 minutes 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 UK [18] and US [19] bearing in mind the 

predominance of early transmission experience. Those who became ill at points closer in time 

to the survey were, plausibly, less likely to respond probably because they were still ill. 

Selected descriptive statistics for each country are presented in Figure 1. 

Figure 1 

 

 
1 Ethics approval was granted by the ethics review board under HREC/3590. 
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Methods 

The outcome of primary interest was: a) a confirmed diagnosis of COVID-19 (“Have you had 

a medical diagnosis or positive test for COVID”). In addition, models were estimated for b) 

knowing someone who was diagnosed with COVID-19 (“How many people do you know who 

have had a medical COVID diagnosis, a positive test, or been to hospital with it”); and c) having 
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being able to socially distance (“Currently are you able to social distance when at work/ 

commuting/ shopping/ neighbourhood/ transporting children: Yes-always, Mostly, Sometimes, 

Never, not applicable”). Separate regression models for the USA and UK samples were 

estimated, with area of residence modelled as fixed-effects for responders within fourteen 

states in the US and four constituent countries (England, Scotland, Wales, Northern Ireland 

or unknown) in the UK. 

The exact model applied depends on the type of the outcome variable. For the first outcome, 

confirmed diagnosis, a logistic model was estimated for a binary dependent variable equal to 

one for those responders who self-declared to have a positive diagnosis of Covid-19. An 

additional analysis used sample weights to allow generalisation of the survey result to the 

population level. The second dependent variable was dichotomized to “none” against “one or 

more”, and a logistic model was applied to the resulting binary categories, allowing us to 

estimate the influence of demographic, household and workplace factors on the probability of 

knowing someone with a positive Covid-19 diagnosis. Without dichotomization, the second 

dependent variable is a multi-class nominal outcome; hence a multinomial logit was also 

estimated for the second outcome, using none as the base category for comparison. A 

Poisson regression model was used as a sensitivity but led to less satisfactory results. Finally, 

the third outcome variable, which indicates ability to social distance, was calculated with an 

aggregation over sub-domains: for each question, answers of “Yes-always” were coded as 1, 

and all other answers were coded to zero; the individual answers were aggregated into a 5-

category scale for each respondent. Since the resulting third categorical outcome has an 

implicit order (ranging from no social distancing at all to complete social distancing or no 

exposure), an ordered logit model was estimated to evaluate the effects of demographic, 

household and workplace factors on the cumulative probability of the individuals to keep social 

distance. 

3. Empirical Results 

In Table 2, results are presented for several models of transmission experience. Variables 

were selected and categories used based both on clinical or theoretical considerations and 

univariate analysis (see online materials). Results for the pooled data are similar to those for 

the US and so these are focussed on in the table. These results suggest that with demographic 

controls, the probability of transmission depends on a diverse range of work and personal 

predictors. 

Table 2 Models of Transmission for the US 

   
Diagnosis 

 

Know someone 

 
Able to 

Social 

Distance       Unweighted Weighted   
none vs. one 

or more 
1 person 2 or more   

Personal 

factors 

race         

 white 3.33*** 3.903***  0.787 -0.186 -0.279  -0.228 

  (1.4117) (1.9121)  (0.1344) (0.2044) (0.2265)  (0.1418) 

age          

 25 - 34 1.982 2.776*  1.483 0.396 0.365  0.239 

  (1.1728) (1.699)  (0.3635) (0.2856) (0.3349)  (0.2051) 

 35 - 44 1.593 1.994  1.028 -0.212 0.283  0.527** 

  (1.0129) (1.3402)  (0.2576) (0.3029) (0.3328)  (0.2105) 

 45 - 54 1.321 1.744  0.866 -0.062 -0.256  0.605*** 

  (0.9142) (1.2478)  (0.2399) (0.3281) (0.3806)  (0.2276) 
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 > 54 0.095* 0.103**  0.774 -0.266 -0.266  0.267 

  (0.1235) (0.1145)  (0.2197) (0.3402) (0.3852) 
 

(0.2321) 

          
gender (male) 0.498 0.468  0.526*** -0.338* -1.038***  0.252* 

  (0.2183) (0.24) 
 

(0.0898) (0.2042) (0.2356) 
 

(0.1369) 

income         

 lower_i 4.038 5.827*  0.535** -0.606* -0.659*  0.234 

  (3.571) (5.8086)  (0.1555) (0.3592) (0.3745)  (0.2391) 

 lower_ii 4.967* 6.304**  0.7 -0.342 -0.373  0.034 

  (4.2046) (5.4523)  (0.1868) (0.3309) (0.3376)  (0.221) 

 middle_i 2.379 3.15  0.999 0.207 -0.251  0.188 

  (2.0706) (2.7483) 
 

(0.2704) (0.3305) (0.3441) 
 

(0.226) 

 middle_ii 1.383 1.656  0.973 -0.088 0.028  0.082 

  (1.2564) (1.6767) 
 

(0.2655) (0.3411) (0.3366) 
 

(0.2286) 

          
Taller than 6ft (men) 0.825 0.9  1.399 0.303 0.382  -0.311* 

  (0.4446) (0.5254)  (0.3116) (0.2579) (0.309)  (0.1847) 

Risk preference 0.826 0.912  0.99 -0.011 0.015  -0.012 

  (0.3186) (0.3314)  (0.1487) (0.1822) (0.1979)  (0.1232) 

Extraversion 1.062 1.062  0.925 -0.008 -0.185  0.212* 

  (0.4134) (0.4821) 
 

(0.1378) (0.1811) (0.1963) 
 

(0.1217) 

Frequency of going out 1.041 1.041  1.088** 0.083* 0.086  0.098*** 

  (0.0764) (0.0884)  (0.0454) (0.0478) (0.0544)  (0.0364) 

Shared kitchen 3.52*** 3.617***  1.301* 0.09 0.495**  -0.189 

  (1.353) (1.425)  (0.1966) (0.1826) (0.1975)  (0.1263) 

University degree 2.006* 2.274**  1.065 -0.095 0.243  0.107 

  (0.7758) (0.9182) 
 

(0.1764) (0.2026) (0.213) 
 

(0.1398) 

Own a car 0.47* 0.524  0.853 -0.236 -0.033  0.199 

    (0.1926) (0.2363)   (0.1934) (0.2636) (0.3074)   (0.1859) 

Household 

Factors 

Live with others  0.582 0.62  1.058 0.113 -0.008  0.088 

  (0.2498) (0.2843)  (0.1906) (0.218) (0.241)  (0.1484) 

Spend time at home with others 0.939 0.983  0.875 -0.013 -0.258  0.23* 

  (0.3718) (0.361)  (0.1379) (0.1912) (0.2076)  (0.1305) 

Residential Area  0.556 0.548  0.913 0.008 -0.207  -0.314** 

    (0.2173) (0.2274)   (0.1458) (0.1884) (0.2166)   (0.135) 

Work and 

Commuting 

Factors 

Type of workplace         

 Intermediate 1.929 1.99  1.161 0.269 0.037  0.287** 

  (0.9566) (1.0551)  (0.2057) (0.2173) (0.23)  (0.1439) 

 Transport related 7.862** 8.467***  2.627* 1.438** -0.505  -0.162 

  (6.9778) (5.6446)  (1.5374) (0.6146) (1.1551)  (0.4974) 

          
Employment status         

 Working and being paid 1.571 1.3  0.567** -0.805** -0.34  0.626*** 

  (1.9319) (1.0939)  (0.1506) (0.3257) (0.3479)  (0.2157) 

 Working with reduced earnings 4.339 3.642  0.803 -0.235 -0.234  0.375 
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  (5.3335) (3.0417) 
 

(0.2292) (0.3431) (0.3794) 
 

(0.2344) 

 Redundant or no paid work 4.141 3.28  0.84 0.009 -0.529  0.357 

  (5.0232) (2.5294) 
 

(0.2366) (0.334) (0.3886) 
 

(0.2336) 

          
Meets with customers or staff 0.613 0.643  1.595*** 0.35* 0.638***  -0.041 

  (0.2454) (0.2723) 
 

(0.2711) (0.2035) (0.2355) 
 

(0.1401) 

Belong to a trade union 4.32*** 4.809***  1.288 0.389 0.037  -0.001 

  (1.8213) (1.9446) 
 

(0.2711) (0.2454) (0.2807) 
 

(0.1774) 

Consultation on transmission 2.698** 2.445**  1.513** 0.279 0.556***  0.211 

  (1.0611) (1.0372)  (0.2492) (0.1995) (0.2134)  (0.1402) 

Can work from home mainly 1.08 1.111  1.212 0.391** -0.053  -0.006 

  (0.4152) (0.4537) 
 

(0.1886) (0.1867) (0.205) 
 

(0.13) 

Zero hours contract 0.49 0.464  0.826 0.007 -0.593*  0.654*** 

  (0.2397) (0.2222) 
 

(0.1949) (0.2642) (0.3543) 
 

(0.193) 

Public transport to get to work 3.218*** 3.233***  1.026 0.037 0.019  -0.676*** 

    (1.3471) (1.4253)   (0.2263) (0.2546) (0.296)   (0.1879) 

Model performance         

 Log-likelihood -134.7844 -106.861  -608.0336 -847.852  -1561.472 

 Akaike information criterion (AIC) 357.5688 301.722  1304.067 1871.704  3218.944 

  Bayesian information criterion (BIC) 573.51 517.663   1520.008 2303.587   3454.516 

***p-value < 0.01, **p-value < 0.05, *p-value < 0.10. Standard errors in brackets below each estimated coefficient. Number of observations (n) = 904 

Diagnosis: logit estimated for the question “Have you had a medical diagnosis or positive test for COVID?” (Yes = 1). Estimated coefficients are presented as odds ratios. 

Know someone: binomial and multinomial logit model estimated for the question “How many people do you know who have had a medical Covid diagnosis, a positive test, or been to hospital with 

it?”. Binomial model estimated for the dependent variable knows "none vs. one or more". The estimates of the binomial model are odds ratios. Multinomial model estimated for knows 1 person 

and knows 2 persons or more. 

Able to social distance: ordered logit for the accumulated times an individual answered yes to the question able to social distance at work, when travelling between work and home, when shopping, 

when outside home and when transporting children outside home 

 

Focussing on reported diagnosis and testing, it is evident that several of the work-related 

variables, with the exception of being able to work from home, are statistically significant. The 

same is true for some of the personal factors although risk-aversion and extraversion are not 

as significant as in the univariate analysis. Being in either of the lowest household income 

groups (ie less than $49,999 pa) is significant whereas none of the controls are. Other aspects 

of transmission experience exhibit different patterns. For example, knowing others with Covid-

19 is significantly related to using a shared kitchen but also to the frequency of having met 

others at work. The same is true for the ability to social distance – having to go to work on 

public transport is a risk factor as with transmission but so too is being in the 35-54 age group 

and in an intermediate risk work-setting. 

One of the reasons why results in the UK might differ concerns the more uniform and stringent 

nature of measures taken. As the purpose of lockdown is to disrupt patterns of transmission 

that would exist otherwise, it would not be surprising to see weaker associations. To consider 

the possibility, Table 3 presents similar models for the UK estimated using data excluding 

those who first experienced symptoms in April and May and therefore were likely to have 

contracted Covid-19 through social interactions prior to lockdown. These results are presented 

in Table 3. 
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Table 3: Models of Transmission Experience for UK 

 

   
Diagnosis 

 

Know someone 

 
Able to 

Social 

Distance       Unweighted Weighted   
none vs. one 

or more 
1 person 2 or more   

Personal 

factors 

race         

 white 1.372 1.214  1.347 0.438* 0.068  0.07 

  (0.6742) (0.5443) 
 

(0.2585) (0.2286) (0.2681) 
 

(0.1637) 

age          

 25 - 34 0.983 0.621  0.858 -0.031 -0.39  -0.211 

  (0.5309) (0.4012) 
 

(0.1973) (0.2629) (0.3343) 
 

(0.2017) 

 35 - 44 0.541 0.365  0.821 -0.085 -0.398  0.12 

  (0.348) (0.2559)  (0.1912) (0.2668) (0.3349)  (0.2063) 

 45 - 54 1.325 0.88  0.964 -0.324 0.336  0.145 

  (0.8195) (0.6111) 
 

(0.2405) (0.3005) (0.3371) 
 

(0.2172) 

 > 54    0.583* -0.613* -0.427  -0.185 

     (0.1669) (0.3377) (0.4035)  (0.2419) 

          
gender (male) 1.649 0.879  0.833 -0.036 -0.415*  0.351** 

  (0.7502) (0.4886)  (0.1357) (0.1898) (0.2354)  (0.1396) 

income         

 lower_i 5.839 7.397  1.124 0.228 -0.042  0.126 

  (7.4269) (11.1008) 
 

(0.3297) (0.3479) (0.4118) 
 

(0.2536) 

 lower_ii 1.748 2.108  1.023 0.118 -0.136  0.297 

  (2.3034) (3.161) 
 

(0.2914) (0.3391) (0.3989) 
 

(0.2413) 

 middle_i 8.633* 16.892*  1.318 0.318 0.244  -0.163 

  (10.4786) (25.2813)  (0.3453) (0.3127) (0.3604)  (0.2238) 

 middle_ii 5.791 9.399  1.207 0.16 0.264  -0.127 

  (7.0175) (13.4233)  (0.3187) (0.318) (0.3581)  (0.2239) 

          
Taller than 6ft (men) 1.406 2.209  1.376 0.229 0.467  0.337 

  (0.7482) (1.3012)  (0.3198) (0.2669) (0.3298)  (0.2062) 

Risk preference 1.748 1.553  1.299* 0.24 0.302  0.094 

  (0.7736) (0.7595)  (0.1961) (0.1769) (0.2135)  (0.1299) 

Extraversion 1.671 1.552  0.874 -0.147 -0.112  0.133 

  (0.6916) (0.6429)  (0.1296) (0.1741) (0.2076)  (0.1277) 

Frequency of going out 1.072 0.997  1.098** 0.104** 0.076  0.042 

  (0.1031) (0.108)  (0.0484) (0.0499) (0.0633)  (0.0391) 

Shared kitchen 1.699 2.276**  0.938 0.067 -0.309  -0.11 

  (0.7151) (0.9364)  (0.1712) (0.2074) (0.273)  (0.1562) 

University degree 0.892 0.656  1.212 0.142 0.268  0.218 

  (0.4187) (0.3364)  (0.2219) (0.2157) (0.2503)  (0.1619) 

Own a car 0.771 1.44  1.06 0.118 -0.034  0.318* 

    (0.3796) (0.804)   (0.2129) (0.234) (0.2882)   (0.1734) 
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Household 

Factors 

Live with others  1.343 0.847  1.036 -0.063 0.201  0.065 

  (0.7132) (0.5736) 
 

(0.2175) (0.2417) (0.3091) 
 

(0.1787) 

Spend time at home with others 0.548 0.597  1.094 0.062 0.134  0.01 

  (0.2294) (0.2801)  (0.1899) (0.2011) (0.2495)  (0.1502) 

Residential Area  0.866 1.472  0.908 -0.11 -0.045  -0.219 

    (0.3687) (0.7293)   (0.1498) (0.1921) (0.2336)   (0.1447) 

Work and 

Commuting 

Factors 

Type of workplace         

 Intermediate 2.952* 1.864  1.317 0.324 0.174  0.011 

  (1.7315) (1.141) 
 

(0.2351) (0.2105) (0.2506) 
 

(0.153) 

 Transport related 3.06 1.318  1.05 0.172 -0.141  1.078* 

  (4.1857) (2.2261)  (0.7367) (0.7821) (1.1322)  (0.6321) 

          
Employment status         

 Working and being paid 0.493 1.1  0.819 -0.219 -0.185  0.836*** 

  (0.4308) (1.0465)  (0.194) (0.2782) (0.328)  (0.2059) 

 Working with reduced earnings 1.431 2.978  0.845 -0.092 -0.313  0.536** 

  (1.2046) (2.6348) 
 

(0.2158) (0.2977) (0.3621) 
 

(0.221) 

 Redundant or no paid work 3.127 5.636**  0.859 -0.05 -0.366  -0.219 

  (2.6597) (4.9391)  (0.2442) (0.3291) (0.4116)  (0.2454) 

          
Meets with customers or staff 2.115 2.894*  1.019 -0.155 0.367  -0.153 

  (1.3108) (1.8598)  (0.1936) (0.2164) (0.2888)  (0.1615) 

Belong to a trade union 1.38 1.961  1.555** 0.344 0.564**  -0.169 

  (0.6267) (0.9167)  (0.2792) (0.2126) (0.2372)  (0.1561) 

Consultation on transmission 1.138 1.461  1.633*** 0.586*** 0.332  0.448*** 

  (0.4977) (0.6031) 
 

(0.273) (0.1917) (0.2362) 
 

(0.146) 

Can work from home mainly 1.918 1.757  0.802 -0.072 -0.486**  -0.329** 

  (0.8002) (0.7409)  (0.1274) (0.1848) (0.226)  (0.1375) 

Zero hours contract 1.532 1.34  0.731 -0.2 -0.567  0.918*** 

  (0.7906) (0.7389)  (0.1846) (0.2891) (0.387)  (0.2042) 

Public transport to get to work 1.116 1.652  1.027 -0.237 0.428*  -0.195 

    (0.5001) (0.802)   (0.1896) (0.2242) (0.2473)   (0.1626) 

Model performance         

 Log-likelihood -111.9342 -95.809  -579.8932 -800.226  -1331.828 

 Akaike information criterion (AIC) 293.8685 261.618  1231.786 1744.452  2743.655 

  Bayesian information criterion (BIC) 457.1228 424.872   1404.832 2090.544   2935.928 

***p-value < 0.01, **p-value < 0.05, *p-value < 0.10. Standard errors in brackets below each estimated coefficient. Number of observations (n) = 904 

Diagnosis: logit estimated for the question “Have you had a medical diagnosis or positive test for COVID?” (Yes = 1). Estimated coefficients are presented as odds ratios. 

Know someone: binomial and multinomial logit model estimated for the question “How many people do you know who have had a medical Covid diagnosis, a positive test, or been to hospital with 

it?”. Binomial model estimated for the dependent variable knows "none vs. one or more". The estimates of the binomial model are odds ratios. Multinomial model estimated for knows 1 person and 

knows 2 persons or more. 

Able to social distance: ordered logit for the accumulated times an individual answered yes to the question able to social distance at work, when travelling between work and home, when shopping, 

when outside home and when transporting children outside home 

 

It is interesting to note that being male and some types of transport employment are all 

significant predictors of infection. Most work-related factors are not significant in the UK for 
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diagnosis but some are significant for knowing someone with Covid-19. Owning a car predicts 

being able to social distance in the UK whereas it does not in the US. 

4. Discussion 

The models of transmission experience add to what is known about transmission in the 

community [20-21] and confirm some qualitative similarities between transmission predictors 

in two high income countries. However, the variations in policy response, particularly the 

greater regional variation in the US lockdown, implies that US experience provides more 

information about potential pathways for community transmission. A variety of work-related 

factors are predictive of transmission though sometimes in ways that might not be obvious. 

Having to go to work on public transport is positively related to transmission in both countries 

but the effect is considerably stronger in the US. Moreover, union membership is a significant 

predictor of risk. There are various reasons why this might be the case, as noted above, but 

the data cannot distinguish between them. In both countries, consultation about transmission 

reduction measures is positively related to infection and one interpretation is that consultation 

during the period was more reactive than preventative. The fact that about half of all 

respondents claim not to have been consulted about such measures is consistent with the 

interpretation and suggests that safety promotion within the workplace could be monitored and 

guided by public health and health and safety officials more closely. 

Turning to personal factors, it is worth noting that some theoretically supported empirical 

findings concerning risk aversion and extraversion in the univariate analysis are not significant 

in the multivariate regression models. Conceptual overlaps as well as correlation in 

observations may be giving rise to multi-collinearity (though in the main formal VIF tests do 

not suggest this is a major problem). While not especially worrying from a prediction 

perspective it is important for public health messaging to take these traits into account as they 

suggest a need for tailored messaging and interventions. The fact that height is a significant 

predictor for men might suggest that downward droplet transmission may be less important 

than aerosol transmission, particularly prior to lockdown, in which case the use of specifically 

designed air purifiers should be further explored. However the paper cannot shed light on 

other possible reasons for this finding and further work either in simulation models and other 

data sources would be required to follow this up. Using a shared kitchen is also a significant 

factor. While steps have been made in both countries to reduce the use of cash payments, for 

example, less is known about any guidance or support for those, such as those on low 

incomes, users of Airbnb, and students who often share kitchens, or other facilities. The 

practice may be more prevalent than is supposed. It is also worth noting that having a 

quantitative degree is also not an enabler of social distancing but rather a risk factor for having 

a diagnosis or positive test. If most respondents held natural science degrees, then it is 

possible that the natural science background caused respondents to be more willing to seek 

a medical diagnosis or test. Aversions to testing might derive, therefore, from background 

interests as well as costs and that too is something that might be factored into the design of 

test and trace interventions. 

While this study adds some novel variables and evidence to the understanding of community 

transmission within the US and UK, several limitations should be mentioned. In the first place, 

it would be useful to have larger sample sizes particularly for observations referring 

substantially to behaviour in a lockdown period. 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 a fuller 

set of predictors based on possible causal mechanisms. Furthermore, it was not possible to 

audit responses. Finally, this study was not designed to engage strongly with the issues of 
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race as they have emerged. The database contains mainly those who report first onset of 

symptoms early on, possible because those still ill were less inclined to participate in surveys. 

The higher levels of infections of Whites in the survey is consistent with a pattern of infection 

in which more affluent population members are exposed first to spread via international 

sources from Europe and elsewhere, while internal transmission then proceeded more rapidly 

amongst the poor often at greater risk and less able to take avoidance measures.  

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, circumstances and behaviours impact 

on transmission experience. This is as far as we know one of it not the first study to investigate 

a range of work and personal predictors of Covid-19 transmission risk comparatively in the US 

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. This in turn could help refine the preventative measures taken or advised.  

 

5. Conclusion  

A lot is now known about the underlying mechanisms of transmission 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 work-related and 

personal predictors of infection. The study shows that in multiple regression models a variety 

of work-related, personal attributes and circumstances predict transmission experience. It is 

the first paper to demonstrate that height can be as a predictor of covid-19. It is also the first 

to identify for the US and UK a range of transport and commuting related predictors including 

use of public transport for commuting car ownership, consultation with workers, and discuss 

possible implications. It finds also in some cases weaker evidence for the predictive value of 

personal attributes such as risk aversion and extraversion as well as structural features 

associated with deprivation, such as use of a shared kitchen or accommodation and income. 
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