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Abstract 
 

Background 

Following the acute phase of the COVID-19 pandemic, record numbers of people became 

economically inactive (i.e., neither working nor looking for work, e.g., retired), or non-employed 
(including unemployed job seekers and economically inactive people). A possible explanation is 

people leaving the workforce after contracting COVID-19. We aim to investigate whether testing 
positive for SARS-CoV-2 is related to subsequent economic inactivity and non-employment, among 

people who were in employment prior to the pandemic.  

Methods 

The primary source of data are UK longitudinal population studies linked to English NHS digital data, 
held by the UK Longitudinal Linkage Collaboration (UK LLC). We pooled data from five studies (1970 

British Cohort Study, English Longitudinal Study of Ageing, 1958 National Child Development Study, 
Next Steps, and Understanding Society), established long before the pandemic with between two 

and eight follow up surveys during the pandemic. The study population comprised people aged 25-
65 years during the study period (March 2020 to March 2021) who were employed pre-pandemic. 

Outcomes were economic inactivity and non-employment status measured at the time of the last 
follow-up survey (November 2020 to March 2021, depending on study). For participants who could 

be linked to NHS England data (n=8,174), COVID-19 infection was indicated by a positive SARS-CoV-2 
test. For sensitivity analyses, we used a self-reported measure of COVID-19 infection from 

participants (n=13,881) in the public use files of the five studies. Potential confounders included 
sociodemographic variables, pre-pandemic self-rated health and occupational class. Logistic 

regression models estimated odds ratios (ORs) with 95% confidence intervals (95%CIs).  

Results 

In adjusted analyses, testing positive for SARS-CoV-2 was very weakly associated with economic 
inactivity (OR 1.08 95%CI 0.68-1.73) and non-employment status (OR 1.09. 95%CI 0.77-1.55). In 

sensitivity analyses, self-reported test-confirmed COVID-19 was not associated with either economic 
inactivity (OR 1.01: 95%CI 0.70 to 1.44) or non-employment status (OR1.03 95%CI 0.79-1.35).  

Conclusions  

Among people employed pre-pandemic, testing positive for SARS-CoV-2 was either weakly or not 

associated with increased economic inactivity or exiting employment. Wide confidence intervals limit 
the ability to make definitive conclusions, but it appears unlikely that COVID-19 disease explains the 

increase in economic inactivity among working-age people.  
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Introduction 
Considerable economic disruption has occurred internationally since the start of the pandemic (1), 
with many people leaving or losing their jobs (2). In the UK, coinciding with the spread of COVID-19, 

the number of economically inactive people increased dramatically, with 500,000 additional people 
being economically inactive when economic inactivity peaked in 2022 (3). This has been driven 

principally by people over the age of 50, with the number of older workers on unemployment-

related benefits nearly doubling as a result of the pandemic (4), representing the largest increase in 

inactivity since records began in 1971 (5). At the macro-level, the UK’s labour market shortages have 
increased, while at the individual-level this may have had devastating financial and personal 

consequences for the people affected (6). 

The health consequences of experiencing COVID-19 are possible drivers of increased economic 

inactivity. Post-COVID-19 condition (also known as ‘long COVID’) has been linked to reductions in 

working capacity (7), substantial absences from work (8-10), and disrupted finances (11). However, 
the studies in this area are generally limited, with most being based on small clinical samples 

consisting only of people who have been hospitalised for COVID-19 (12) or treated by primary care 
services (13), or cross-sectional surveys of people who have been recruited because they reported 

having had COVID-19 (8, 9). While there is a small number of other studies that have comparison 
groups, these studies also have limited ability to adjust for important sociodemographic factors (10, 

14). Furthermore, while post-COVID-19 condition is the cause of problems that policy makers would 
like quantified, measures of it may not always be the best way of understanding the role of COVID-19 

and subsequent employment outcomes. Post-COVID-19 condition is partly defined on the basis that 
symptoms impact on aspects of everyday functioning including work (15), thus post-COVID-19 

condition could for some people be partly a consequence of their employment status, and other 
possible explanations for the rise in economic inactivity cannot be discounted (5). Investigating the 

impact of COVID-19 on economic activity is therefore challenging. 

One approach is to use administrative data. Administrative data that combines healthcare data with 

data on labour market and other domains required to adjust for potentially sociodemographic 

confounding variables is not readily available (16). Longitudinal population surveys (LPS) are an 
important alternative source not only of economic activity data following the pandemic, but also 

socioeconomic conditions and health status prior to the pandemic, allowing for better adjustment of 
confounding. However, neither economic inactivity nor COVID-19 infection are typically common 

enough for analyses to be conducted using data from a single longitudinal study. A solution to these 

challenges is to pool data from multiple surveys and link them to NHS data to provide standardised 

measures for SARS-CoV-2 positivity across studies. The UK Longitudinal Linkage Collaboration (UK 
LLC) Trusted Research Environment (TRE), which has linked NHS data to many major UK longitudinal 

surveys (17), makes pooled analysis feasible.  

Using data available in the UK LLC, we aim to understand the relationship that COVID-19 status as 

indicated by a positive test for SARS-CoV-2 has with economic inactivity and employment status, 
among respondents who reported that they were employed or self-employed just before the 

pandemic. The use of linked UK LLC data is not without restrictions that might bias the sample; data 

was limited for some LPSs due to lack of consent for linkage. To evaluate the possible consequences 
of potential consent bias, we carried out analyses using unlinked data from UK Data Service (UKDS) 

for the same LPS and used self-reported measures of COVID-19 instead of linked health records. 
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Methods 
We use self-reported sociodemographic, economic and COVID-19 data on individuals from five UK 
population-based longitudinal studies where the self-reported data are both held in the UK LLC 

(where they are linked to NHS health records) and the UKDS (where data from a wider sample, not 
limited by linkage consent, are held). These studies include three cohort studies (age-homogenous 

within-study): the 1970 British Cohort Study (BCS70) (18), the 1958 National Child Development 

Study (NCDS) (19) and Next Steps (NS, formerly known as the Longitudinal Study of Young People in 

England (20)). The studies also include two population surveys (age-heterogenous within-study): 
Understanding Society (USoc (21, 22)) and the English Longitudinal Study of Ageing (ELSA) (23). 

Details of the longitudinal studies are given in Table 1, with further descriptions in Appendix A of the 
Supplementary File. The UK LLC TRE hosts de-identified data and includes self-reported survey data 

linked to participants’ English data on positive tests for SARS-CoV-2 from the NHS Digital COVID-19 

Second Generation Surveillance (COVIDSGSS), NHS Digital Npex, and NHS Digital Covid-19 UK Non-

hospital Antibody Testing Results (17).  

Each longitudinal study sent surveys to their participants during the COVID-19 pandemic. These 
surveys contained demographic, health and COVID-19 related questions, and gathered information 

on employment status just before the pandemic, and employment status and economic activity 
during the pandemic. We derived two analytic samples using data pooled from the five longitudinal 

studies. Within the UK LLC TRE we selected people in England with permission to link to NHS data, 
aged 25 years and over in the first COVID-19 survey they participated in, and aged 65 or under at the 

time of assessing their economic activity and employment status at end of follow up (“UKLLC 
sample”). The younger age limit was selected to exclude those of younger ages when education 

would be a common alternative to employment. The older limit reflects statutory retirement age. In 
addition, we repeat analyses using a sample based on data available from the UKDS, from which the 

UKLLC sample was derived, without the restrictions of being resident in England and consenting to 
linkage to English NHS data (“UKDS sample”) 

Outcomes 
The outcomes were economic inactivity (economically active -reference category - versus 
economically inactive) and employment status (in paid employment -reference category - versus not 

in employment). The distinction between the two measures is that being economically active is 
defined to include not only those who are in paid employment but also those who are unemployed 

and actively seeking work. In contrast for the employment status measure, the non-employed 

category includes both unemployed people who are looking for work and economically inactive 

people e.g. retired or long-term sick. To be as consistent as possible, we sought to use data from 
approximately the same period of each longitudinal cohort survey, which ranged from 

November/December 2020 to March 2021 (details are given in Table 1). More extensive details on 
how the outcome variables were defined are given in Appendix B in the Supplementary File. 

Exposure(s) 
Two measures of COVID-19 status were used. For the UK LLC sample, the primary exposure was an 
NHS record indicating that participants tested positive for SARs-CoV-2 prior to the follow-up survey, 

during which economic inactivity or employment status was ascertained. For the UKDS sample, 
participants were categorised as not having COVID-19, having suspected COVID-19, or having test-

confirmed COVID-19, according to self-reported measures up to and including the follow-up survey 

(see Appendix C). 
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Potential confounding variables 
We had available the following demographic variables: age at time of outcome (standardised linear 
and quadratic terms), sex (male versus female), household composition at start of pandemic (alone, 

partner no children, partner and children/grandchildren, children/grandchildren without partner, 
other (e.g. living with housemate(s)), self-reported key worker status during the pandemic (no/yes) 

and ethnicity (White, Asian, Black, Mixed, Other). NHS records, if available, were used if ethnicity 
data was missing (5.4% of the sample) for the UKLLC sample. For the UKDS analyses ethnicity was not 

used. BCS70 ethnicity data was restricted to participants of a sweep that occurred in the year 2000, 
and only a simple non-white binary measure was available for ELSA. Adjusting for ethnicity would 

have led to a smaller sample size for the addition of a variable of limited utility. The pre-pandemic 
socioeconomic confounders were the National Statistics Socio-Economic Classification (NS-SEC: 

higher management and professional, lower management and professional, intermediate, small 
employer, lower supervisory and technical, semi-routine, routine, unclassifiable) and the highest 

level of education (harmonised using National Vocational Qualifications (NVQ) or academic 
equivalents see Schneider 2011 (24) into NVQ4 or 5, NVQ3, NVQ2 or 1, none, unclassifiable). To 

adjust for health, we used pre-pandemic self-rated health (excellent, very good, good, fair or poor) 
and whether a person reported having been advised to ‘shield’ (i.e., self-isolate; no versus yes) 

during the pandemic, based on whether or not they reported receiving a letter from the NHS 
indicating that they were at risk of severe illness if they caught coronavirus. NS-SEC and self-rated 

health data for ELSA and USoc were collected prior to the pandemic, whereas retrospective 
measures collected during the first pandemic sweep were used for NCDS, BCS70 and NS.  

Statistical analyses 
Analyses consisted of separate logistic regression models for the association between COVID-19 
status and economic inactivity and employment status. Unadjusted and confounder adjusted 

analyses were conducted using the differing COVID-19 measures for the UKLLC and UKDS samples. 
Given that we pooled data from multiple studies with different study designs and did not have 

information on those who had not consented to linkage, we were not able to provide weighted 

estimations. 

To investigate the comparability of the self-reported and NHS testing data, we conducted two sets of 

additional sensitivity analyses. First, using the UKLLC sample we repeated the analyses using self-
reported COVID-19 status as the exposure. Second, we ran the analyses using only people resident in 

England in the UKDS sample. In addition, we carried out analyses stratifying the UKDS sample by the 
following characteristics: age (under 50 years versus 50 and over), sex and NS-SEC (higher 

management, administrators, and professionals versus intermediate, service and routine), and self-

rated health (excellent, very good, good vs fair or poor). We formally tested for effect modification by 

these characteristics using likelihood ratio tests. 

The code to derive all the variables and carry out the analyses is available from the UK LLC Github 

repository (https://github.com/UKLLC/llc_0010). The analyses and coding of the survey data were 

carried out using Stata 17.0, while the graphs and coding of NHS data were carried out using R 4.3.1  

Results 
The UKLLC sample included 8,174 people who had complete data (full details on the selection 

process are given in Supplementary Figure 1a) of whom 479 people (5.9%) had an NHS record of a 
positive test for SARS-CoV-2, while 528 (6.5%) self-reported COVID-19 confirmed by a test and 1,164 

(14.3%) suspected they had had COVID-19 (Table 2). The UKDS sample included 13,881 people (see 
Supplementary Figure 1b) for whom the percentages of people reporting COVID-19 confirmed by a 
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test (6.4%, n= 881) or suspected COVID-19 (13.8% n = 1,918) were slightly lower than the UKLLC 

sample. The percentage of people reporting that they were economically inactive was similar in the 
UKLLC sample (5.3%, n= 429) and UKDS samples (5.0%, n = 689), as was the case for people reporting 

that they were not in work (UKLLC: 10.4%, n = 847; UKDS: 9.9%, n= 1,380). The majority of the UKLLC 
and UKDS samples were over the age of 50 (UKLLC: 71.5% n = 5,841, UKDS: 9,547, 68.8%). Both 

samples also over-represented females (UKLLC: 56.7% n = 4,6315, UKDS: 57.4%, n = 7,964).  

Economic inactivity 
In the UKLLC sample having an NHS record of a positive test for SARS-CoV2 was not significantly 

associated with reduced risk economic inactivity in unadjusted analyses (odds ratio (OR) 0.82, 95% 
confidence interval (CI) 0.52 to 1.28) and there was a weak non-significant increased risk in adjusted 

analyses (OR 1.08, 95% CI 0.68 to 1.73) (see the red circle in Panel A of Figure 1 and Supplementary 

Table 1). 

In the UKDS sample self-reported test confirmed COVID-19 had a non-significant protective 

association with economic inactivity in unadjusted analyses (OR 0.77, 95% CI 0.54 to 1.09) that 
became null on adjustment (OR 1.01, 95% CI 0.70 to 1.44) analyses. Likewise, there was little 

evidence that suspected COVID-19 was associated with economic inactivity in unadjusted (OR 0.87 
95% CI 0.69 to 1.10) or adjusted analyses (OR 1.02 95% 0.80 to 1.29) (see the blue squares in Panel A 

of Figure 1 and Supplementary Table 2).  

Employment status 
In the UKLLC sample a positive test record for SARS-CoV-2 was associated with an increased risk of 

not being in employment in unadjusted (OR 0.77, 95% CI 0.56 to 1.08) and only a very week non-
significant increased risk in adjusted analyses (OR 1.09, 95% CI 0.77 to 1.55) (see the red circle in 

Figure 1 Panel B, and Supplementary Table 1).  

In the UKDS sample, self-report of test confirmed COVID-19 was associated with reduced chance of 

being without a job status in unadjusted analyses (OR 0.72, 95% CI 0.56 to 0.93) but there was little 

evidence of an association in adjusted analyses (OR 1.03, 95% 0.79 to 1.35). There was little evidence 
that suspected COVID-19 was associated with employment status in unadjusted (OR 0.89, 95% 0.76 

to 1.06) and a week non-significant association in adjusted estimates (OR 1.07, 95% 0.90 to 1.28) 
(see blue squares in Figure 1 Panel B, and Supplementary Table 2).  

Additional sensitivity analyses 
The adjusted associations for both economic inactivity and employment status for different samples 

and different COVID-19 status measure combinations are also shown in Figure 1. Given the 
moderately wide confidence intervals, associations in either direction cannot be ruled out 

completely. The results for positive test for SARs-CoV-2 as indicated by test records (red circles) and 

self-reported test-confirmed COVID-19 in the UKLLC sample (green triangles) show very similar 

relationships of a very small increased risk of economic inactivity or non-employment. The self-
reported test-confirmed measure shows a similar null association for the UKDS sample included the 

whole of the UK (blue square) and restricted to England only (violet crosses). Albeit with similar 
cautions as the confidence intervals were only slightly narrower.  

The relationship between COVID-19 status and the economic inactivity and employment status 

measures stratified by age, sex, NS-SEC and self-reported health are shown in Table 3. Overall, 
neither the stratified results nor formal testing supported the idea that the relationship between 

COVID-19 and economic inactivity or employment status varied by any of these factors.  
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Discussion 
Our results come from five UK longitudinal population studies covering people in work at the start of 
the pandemic and adjusting for a wide range of potential confounders. They suggest that having 

SARs-CoV-2 confirmed by a test is either not associated or only has a small increased risk of being 
economically inactive and not being in work during the pandemic. There was also little evidence to 

suggest that this varied by important characteristics such as age, sex, and gender. Despite the 

reasonably large sample sizes for the samples, approximately 8,000 for the UKLLC sample and 14,000 

for the UKDS sample, the width of confidence intervals does not rule out stronger associations 
entirely. 

The finding, for people employed prior to the pandemic, that COVID-19 has a small or null 

association with economic inactivity and non-employment is not inconsistent with the current 

literature, which is in its early stages of development, and currently focused on post-COVID 

condition. A non-peer reviewed initial rapid scoping review suggests that the socioeconomic 
consequences of post COVID-19 are considerable (12), however, the review also indicated that long-

term absences from work may only occur for 20% of people with post COVID-19 condition. Post-
COVID-19 condition itself only arises in a small proportion of those COVID-19 cases (25), and any 

possible impact is due to large numbers of people being infected with COVID-19 (12). Studies such as 
Ayoubkhani et al. (10) that observed a relationship between post COVID-19 condition and economic 

inactivity, tend to include only people who were not in work prior to the pandemic and have limited 
adjustment for measures of socio-economic position. They also find that the key driver of economic 

inactivity is older age and poor self-rated health. We included these measures as potential 
confounders and did find associations consistent with this.  

Explanations for difference between the UKLLC sample and the UKDS sample merit discussion. The 
difference is unlikely to be the result of using different indicators for COVID-19 status. For the UKLLC 

sample, the results using both the self-reported and NHS records are almost the same. Similarly, the 

differences between the UKLS and UKDS are unlikely to be due to the geographic differences 

between the samples. There was little difference between the associations for the self-reported 

measure of COVID-19 between the UKDS sample restricted to England and the sample for the whole 
of the UK. One possible explanation is the requirement for consent to NHS linkage. 

For some of the studies included in the UK LLC, linkage to NHS records was based on consent. For 

most studies, including BCS70, NCDS, ELSA, and NS, consent for record linkage was collected prior to 

the COVID-19 pandemic. USoc local governance requirements demanded specific consent for 
inclusion in UK LLC, and this was acquired during the 8th pandemic survey in March 2021. It is 

possible that differences between those who consented to linkage and those who did not may have 
introduced a small bias, which would be consistent with other studies (26). Given that data in the UK 

LLC is only available for those who consented, it is not currently possible to model those biases 

directly. However, there are plans to obtain consent for more people. Given the current data 

limitations, we believe that the sensitivity analysis comparing the UKDA sample and UKLLC sample is 
a reasonable alternative.  

Strengths and limitations  
The use of a directly observed positive test for SARS-CoV-2 and a self-reported measure of test-

confirmed COVID-19 each come with advantages and disadvantages. Conceptually, test-confirmed 
COVID-19 is much more common than other potential measures related to COVID-19 such as post 

COVID-19 condition, which is experienced by only small proportion of those who are infected (25). In 
addition, test-confirmed SARS-CoV-2 is not dependent on criteria related to daily functioning which 
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may include employment (15), which are likely to be the result of multiple causes not just COVID-19. 

However, the use of a test to ascertain COVID-19 does mean that poorer access to testing is a 
possible source of bias that could lead to an underestimation of effects (27); we hope adjusting for 

keyworker status minimised this. The use of test-confirmed SARS-CoV-2 will include asymptomatic, 
mild cases of COVID-19, and may exclude those unable or unwilling to be tested, thus would be 

expected to have weaker associations than measures of more severe COVID-19. A second weakness 

is that we only have information on economic inactivity and employment status covering the early 

pandemic periods, until March 2021. This period was before most people had access to vaccines and 
where COVID-19 posed the greatest health risk. However, it was also a period during which other 

policies and practices were in place such as furlough (28) and homeworking (29), and these may have 
enabled people to stay economically active. 

Surveys are good at capturing snapshots around the time the survey measure is recorded. A strength 
of our study is that the use of longitudinal survey data meant we could control for important pre-

pandemic potential confounding factors such as education and occupational class. However, it is 

possible that we could not fully adjust for factors that might lead to behavioural changes reducing 
the risk of exposure to the SARs-CoV-2 virus and labour market engagement. To mitigate against this, 

we did adjust for shielding, keyworker status, age and self-rated health. The UK LLC is planning to add 
linked administrative employment data which may extend the scope and period of employment 

outcomes that can be investigated. However, use of administrative data is not without other sources 
of bias (16).  

For our chosen LPS, the UKLLC sample only included people who had consented to having their 
survey data linked to NHS records. In addition, despite being embedded within long standing 

cohorts, survey responses during the pandemic were lower than typically achieved. Thus, there may 
be some selection biases restricting generalisability of results and we did find slightly higher point 

estimates for the associations between suspected COVID-19 and the outcomes in the UKLLC sample, 
than the more general population sample. Given that we only have data within the UK LLC on people 

who had consented to linkage, options were limited. Regression analyses tend to be robust to 
missing data and more appropriate than other alternatives such as weighting and multiple 

imputation which could amplify biases when the data is missing not at random (30, 31). There is also 

the possibility that linkage errors and other errors with administrative data could potentially result in 
misclassification bias (16). It should be noted that for the UKLLC sample, slightly more people (see 

Supplementary Table 3) reported having had COVID-19 confirmed with a test in the self-reported 

data, than in the NHS test records.  

The study also has many strengths. We have focused on people aged over 25 and in employment just 
prior to the pandemic. Thus, we are looking at the consequences of testing positive for COVID-19 in 

the group whose subsequent employment status and inactivity are mostly like to be due to the 

consequences of the pandemic. Data include pre-pandemic measures of NS-SEC and self-rated 

health. While the pre-pandemic measures are assessed in the first COVID-19 wave for NCDS, BCS70 
and NS, this is still prior to the assessment of the employment outcome and thus longitudinal.  

Finally, pooling data across studies has enabled a much larger sample size than any of the individual 

studies alone would have allowed. Using the UK LLC, pooling data has enabled the use of more 
detailed ethnicity information than is commonly available for BCS70, ELSA and NCDS, and a more 

detailed level of education and social class than employed in other approaches such as pooled meta-
analysis, which have been used to combine longitudinal population studies in other papers (29).  
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Interpretation and conclusions  
Our results suggest either a small or no effect of COVID-19 among people who were employed 
during the pandemic. The direct consequences of SARS-CoV-2 infection are unlikely to be a major 

contributor to the large increases in economic inactivity seen following the pandemic, and therefore 
other explanations need to be investigated. Given the potentially small impact of COVID-19 among 

the working population, definitive answers are likely to require very large studies. This may require 
investments in studies to evaluate population health on a scale that was inconceivable prior to the 

pandemic. Alternatively, research should specifically target more vulnerable groups such as older 
people, or those already in poor health.  

  

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 31, 2023. ; https://doi.org/10.1101/2023.07.31.23293422doi: medRxiv preprint 

https://doi.org/10.1101/2023.07.31.23293422
http://creativecommons.org/licenses/by/4.0/


10 
 

Declarations  
Ethics approval and consent to participate 
This project has been approved by UK LLC and its contributing data owners and information on this 

project and its outputs can be accessed via UK LLC’s website (Data Use Register | UK Longitudinal 
Linkage Collaboration; https://ukllc.ac.uk/data-use-register) and UK LLC’s GitHub (UK Longitudinal 

Linkage Collaboration GitHub; https://github.com/UKLLC). The UK LLC has ethical approval from the 
Health Research Authority Research Ethics Committee (Haydock Committee; ref: 20/NW/0446). 

More information on ethical approval for each longitudinal population study is available in the 
Supplementary File in Appendix A.  

Consent for publication 
Not applicable 

Availability of data and materials  
Data used in this research are made available via UK Longitudinal Linkage Collaboration (UK LLC), 
which is a Trusted Research Environment developed and operated by the Universities of Bristol and 

Edinburgh using an underlying ‘Secure eResearch Platform’ provided by Swansea University for the 

processing and analysis of longitudinal study data with linked routine records. These data cannot be 

used or shared outside this environment. Researchers can apply to use UK LLC’s resource using the 
procedure outlined in the UK LLC Data Access and Acceptable Use Policy 

(https://ukllc.ac.uk/governance/ ) . The UK LLC uses a system of managed open access for 
researchers who demonstrate their project is intended to improve the public good. 

For the survey data, anonymised datasets with corresponding documentation can be de downloaded 

from the UK Data Service. More information for each longitudinal population study is available in the 
Supplementary File in Appendix A.  

Competing interests 
SVK was co-chair of the Scottish Government’s Expert Reference Group on Ethnicity and COVID-19 

and a member of the UK Scientific Advisory Group on Emergencies subgroup on ethnicity. FG is 

employed by the National Institute for Health and Care Excellence. 

Funding  
The UK LLC is an initiative of the UKRI-funded Longitudinal Health and Wellbeing National Core Study 

led by University College London (Grant code: MC_PC_20059). COVID-19 Longitudinal Health and 
Wellbeing National Core Study was funded by the Medical Research Council (MC_PC_20030). RJSh 

was funded by Health Data Research UK (SS005). SVK acknowledges funding from a NRS Senior 

Clinical Fellowship (SCAF/15/02). RJSh, SVK, OKLH, MG, DK and ED acknowledge funding from the 

Medical Research Council (MC_UU_00022/2) and the Scottish Government Chief Scientist Office 
(SPHSU17). RR acknowledges funding from the Medical Research Council (MR/W021277/1). SP 

acknowledges funding from the Economic and Social Research Council (ES/W010321/1 and 
ES/S007407/1). JW is funded under the Belgian National Scientific Fund (FNRS) CQ grant n°40010931. 

Understanding Society is an initiative funded by the Economic and Social Research Council and 

various Government Departments, with scientific leadership by the Institute for Social and Economic 
Research, University of Essex, and survey delivery by NatCen Social Research and Kantar Public. The 

Understanding Society COVID-19 study is funded by the Economic and Social Research Council 
(ES/K005146/1) and the Health Foundation (2076161). The research data are distributed by the UK 

Data Service. Next Steps, British Cohort Study 1970 and National Child Development Study 1958 are 
funded by the Economic and Social Research Council supported through the Centre for Longitudinal 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 31, 2023. ; https://doi.org/10.1101/2023.07.31.23293422doi: medRxiv preprint 

https://doi.org/10.1101/2023.07.31.23293422
http://creativecommons.org/licenses/by/4.0/


11 
 

Studies, Resource Centre 2015-20 grant (ES/M001660/1) and a host of other co-founders. The 

COVID-19 data collections in these three cohorts were funded by the UKRI grant Understanding the 
economic, social and health impacts of COVID-19 using lifetime data: evidence from 5 nationally 

representative UK cohorts (ES/V012789/1). The English Longitudinal Study of Ageing was developed 
by a team of researchers based at University College London, NatCen Social Research, the Institute 

for Fiscal Studies, the University of Manchester and the University of East Anglia. The data were 

collected by NatCen Social Research. The funding is currently provided by the National Institute on 

Aging in the US (Ref: R01AG017644), and a consortium of UK government departments: Department 
for Health and Social Care; Department for Transport; Department for Work and Pensions, 

coordinated by the National Institute for Health Research (NIHR, Ref: 198-1074). Funding has also 
been received by the Economic and Social Research Council. The English Longitudinal Study of Ageing 

Covid-19 substudy was supported by the UK Economic and Social Research Grant (ES/V003941/1).  

Authors’ contributions  
RJSh, RR, RJSi, JW, JZ, OKLH, RCEB, BM, MJG, ED, FG, GBP, SVK were responsible for the conception 

and design. RJSh, RR, JZ, GDG, MJG, RJSi, AB, SVK were responsible for data curation and analyses. 

RJSh, SP created the graphs and figures. RJSh , RR, RJSi, JW, OKLH, AB, SVK, wrote the original draft of 

the manuscript. All authors were involved in revising the manuscript. 

Acknowledgements 
The UK Longitudinal Linkage Collaboration (UK LLC) is a Trusted Research Environment (TRE) 

developed and operated by the Universities of Bristol and Edinburgh using an underlying ‘Secure 

eResearch Platform’ infrastructure (SeRP UK: https://serp.ac.uk/) provided by Swansea University for 

longitudinal research. The UK LLC TRE is designed to host de-identified data from many 
interdisciplinary, longitudinal population studies (LPS); to systematically link these to participants’ 

health, administrative and environmental records; and to provide a secure analysis environment. We 
thank the SeRP UK Team at Swansea University and NHS Digital Health and Care Wales for providing 

the TRE’s infrastructure and support. 

This work uses data provided by participants of the contributing LPS within the UK LLC TRE, which 
have been collected through their longitudinal study or as part of their care and support and/or 

interactions with UK government services. We wish to recognise and thank the study participants 
and each contributing LPS team, including data managers, administrators and those collecting data. 

We thank the following LPS for contributing data that made this research possible: 1970 British 
Cohort Study (BCS70), English Longitudinal Study of Ageing (ELSA), National Child Development 

Study (NCDS), Next Steps, and the UK Household Longitudinal Study (Understanding Society).  

We thank the NHS and particularly NHS Digital for their work in curating participants’ health records 

and for making these available for public benefit research designed to improve health services.’ 

A full list of acknowledgments, including support for each study, is provided in the Supplementary 

File in Appendix A. 

 

  

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 31, 2023. ; https://doi.org/10.1101/2023.07.31.23293422doi: medRxiv preprint 

https://doi.org/10.1101/2023.07.31.23293422
http://creativecommons.org/licenses/by/4.0/


12 
 

References  
1. Rathnayaka IW, Khanam R, Rahman MM. The economics of COVID-19: a systematic literature 
review. Journal of Economic Studies. 2023;50(1):49-72. 
2. Lee D, Park J, Shin Y. Where Are the Workers? From Great Resignation to Quiet Quitting. 
National Bureau of Economic Research Working Paper Series. 2023;No. 30833. 
3. Office for National Statistics. Employment in the UK: March 2023. 2023. 
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetyp
es/bulletins/employmentintheuk/latest. Accessed 01 April 2023 
4. Centre for Ageing Better. A mid-life employment crisis: how COVID-19 will affect the job 
prospects of older workers. 2020. https://ageing-better.org.uk/sites/default/files/2020-08/Tackling-
worklessness-among-over-50s-after-covid-report.pdf. Accessed 20 July 2023 
5. Marks A. The Great Resignation in the UK reality, fake news or something in between? 
Personnel Review. 2023;52(2):408-14. 
6. Reuschke D, Houston D. The impact of Long COVID on the UK workforce. Applied Economics 
Letters. 2022:1-5. doi:10.1080/13504851.2022.2098239 
7. Peter RS, Nieters A, Krausslich HG, Brockmann SO, Gopel S, Kindle G, et al. Post-acute 
sequelae of covid-19 six to 12 months after infection: population based study. BMJ. 2022; 
379:e071050. doi:10.1136/bmj-2022-071050 
8. Ziauddeen N, Gurdasani D, O’Hara ME, Hastie C, Roderick P, Yao G, et al. Characteristics and 
impact of Long Covid: Findings from an online survey. PLOS ONE. 2022; 17(3):e0264331. 
doi:10.1371/journal.pone.0264331 
9. Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y, et al. Characterizing long COVID in 
an international cohort: 7 months of symptoms and their impact. eClinicalMedicine. 2021;38. 
doi:10.1016/j.eclinm.2021.101019 
10. Ayoubkhani D, Zaccardi F, Pouwels KB, Walker AS, Houston D, Alwan NA, et al. Employment 
outcomes of people with Long Covid symptoms: community-based cohort study. medRxiv. 2023; 
doi:10.1101/2023.03.21.23287524 
11. Rhead R, Wels J, Moltrecht B, Shaw RJ, Silverwood RJ, Zhu J, et al. Long COVID and financial 
outcomes: Evidence from four longitudinal population surveys. medRxiv. 2023; 
doi:10.1101/2023.05.23.23290354 
12. Smith N, Donaldson M, Wong G, Conte T, Lakzadeh P, Bunka M, et al. COVID-19 living 
evidence synthesis: Socioeconomic impact of post COVID-19 condition: Final report. Vancouver, 
Canada: Centre for Clinical Epidemiology and Evaluation; 2023. https://sporevidencealliance.ca/wp-
content/uploads/2023/02/pcc-socioecon-impacts_les11.1_2023-01-31.pdf. Accessed 01 April 2023 
13. Jacob L, Koyanagi A, Smith L, Tanislav C, Konrad M, van der Beck S, et al. Prevalence of, and 
factors associated with, long-term COVID-19 sick leave in working-age patients followed in general 
practices in Germany. Int J Infect Dis. 2021;109:203-8. 
14. Wahlgren C, Forsberg G, Divanoglou A, Östholm Balkhed Å, Niward K, Berg S, et al. Two-year 
follow-up of patients with post-COVID-19 condition in Sweden: a prospective cohort study. The 
Lancet Regional Health - Europe. 2023; 28doi:10.1016/j.lanepe.2023.100595 
15. Soriano JB, Murthy S, Marshall JC, Relan P, Diaz JV. A clinical case definition of post-COVID-19 
condition by a Delphi consensus. Lancet Infect Dis. 2022;22(4):e102-e7. 
16. Shaw RJ, Harron KL, Pescarini JM, Pinto Junior EP, Allik M, Siroky AN, et al. Biases arising from 
linked administrative data for epidemiological research: a conceptual framework from registration to 
analyses. Eur J Epidemiol. 2023;37:1215-24. 
17. Berman S, Evans K, Thomas R, Crane M, McLachlan S, Whitehorn R, et al. Summary Profile of 
the UK Longitudinal Linkage Collaboration (UK LLC) Resource. Bristol, UK: UK LLC; 2022. 
https://github.com/UKLLC/Data-Documentation. Accessed 21 July 2023 
18. Sullivan A, Brown M, Hamer M, Ploubidis GB. Cohort Profile Update: The 1970 British Cohort 
Study (BCS70). Int J Epidemiol. 2022; 52(3):e179-e86. doi:10.1093/ije/dyac148 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 31, 2023. ; https://doi.org/10.1101/2023.07.31.23293422doi: medRxiv preprint 

https://doi.org/10.1101/2023.07.31.23293422
http://creativecommons.org/licenses/by/4.0/


13 
 

19. Power C, Elliott J. Cohort profile: 1958 British birth cohort (National Child Development 
Study). Int J Epidemiol. 2006;35(1):34-41. 
20. Calderwood L, Sanchez C. Next Steps (formerly known as the Longitudinal Study of Young 
People in England). Journal of Open Health Data. 2016; 1(1):e2. doi:10.5334/ohd.16 
21. University of Essex, Institute for Social and Economic Research. Understanding Society: 
Waves 1-12, 2009-2021 and Harmonised BHPS: Waves 1-18, 1991-2009. [data collection] 17th 
Edition. UK Data Service. SN: 66142022; doi:10.5255/UKDA-SN-6614-18 
22. University of Essex. Understanding Society: COVID-19 Study, 2020-2021. [data collection]. 
11th Edition. UK Data Service. SN: 8644, 2021; doi:10.5255/UKDA-SN-8644-1 
23. Banks J, Batty GD, Breedvelt JJF, Coughlin K, Crawford R, Marmot M, et al. English 
Longitudinal Study of Ageing: Waves 0-9, 1998-2019. 2021. 
24. Schneider S. Measuring Educational Attainment: Survey Question Bank Topic Over 6. 2011. 
https://dam.ukdataservice.ac.uk/media/262853/discover_sqb_education_schneider.pdf. Accessed 
21 July 2023 
25. Thompson EJ, Williams DM, Walker AJ, Mitchell RE, Niedzwiedz CL, Yang TC, et al. Long 
COVID burden and risk factors in 10 UK longitudinal studies and electronic health records. Nature 
Communications. 2022;13(1):3528. 
26. Knies G, Burton J. Analysis of four studies in a comparative framework reveals: health linkage 
consent rates on British cohort studies higher than on UK household panel surveys. BMC Medical 
Research Methodology. 2014;14(1):125. 
27. Alice RC, Gemma LC, Borges MC, Laura DH, Rachael AH, George Davey S, et al. 
Socioeconomic inequality in SARS-CoV-2 testing and COVID-19 outcomes in UK Biobank over the first 
year of the pandemic: can inequalities be explained by selection bias? medRxiv. 2022; 
doi:10.1101/2022.05.05.22274721 
28. Wels J, Booth C, Wielgoszewska B, Green MJ, Di Gessa G, Huggins CF, et al. Mental and social 
wellbeing and the UK coronavirus job retention scheme: Evidence from nine longitudinal studies. Soc 
Sci Med. 2022; 308:115226. doi:10.1016/j.socscimed.2022.115226 
29. Wels J, Wielgoszewska B, Moltrecht B, Booth C, Green MJ, Hamilton OKL, et al. Home 
working and social and mental wellbeing at different stages of the COVID-19 pandemic in the UK: 
Evidence from 7 longitudinal population surveys. PLOS Med. 2023; 20(4):e1004214. 
doi:10.1371/journal.pmed.1004214 
30. Hughes RA, Heron J, Sterne JAC, Tilling K. Accounting for missing data in statistical analyses: 
multiple imputation is not always the answer. Int J Epidemiol. 2019;48(4):1294-304. 
31. Allison PD. Missing data. Thousand Oaks, CA: Sage; 2002. 

 

 

  

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted July 31, 2023. ; https://doi.org/10.1101/2023.07.31.23293422doi: medRxiv preprint 

https://doi.org/10.1101/2023.07.31.23293422
http://creativecommons.org/licenses/by/4.0/


14 
 

Tables 
Table 1: Survey dates for the longitudinal population studies used in the analyses 

Study Study design Pre-pandemic survey 

date 

Details of COVID-19 

surveys (response rate) 

1970 British 

Cohort Study 

Children born in the UK in one week in 1970, 

with regular follow-up surveys from birth 

July 2016 to July 2018 

(Wave 10) & May 

2020 (retro-recalled 

data) 

Three surveys: May 2020 

(40.4%), September-

October 2020 (43.9%), 

February-March 2021 

(40.0%) 

National Child 

Development 

Study 

Children born in the UK in one week in 1958, 

with regular follow-up surveys from birth 

September 2013 – 

March 2014 (Wave 9) 

& May 2020 (retro-

recalled data) 

Three surveys: May 2020 

(57.9%), September-

October 2020 (53.9%), 

February-March 2021 

(52.0%) 

Next Steps Sample recruited via secondary schools in 

England at around 13 years old, with regular 

follow-up surveys thereafter 

August 2015 – 

September 2016 

(Wave 8) & May 2020 

(retro-recalled data) 

Three surveys May 2020 

(20.3%), September-

October 2020 (31.8%), 

February-March 2021 

(29.0%) 

Understanding 

Society 

Nationally representative longitudinal household 

panel survey, based on a clustered-stratified 

probability sample of UK households, with 

participants surveyed annually 

January 2015 -

February 2020 

(Participants most 

recent data before 

March 2020 from 

waves K to G)  

Eight surveys: April 

(42.0%), May (35.1%), 

June (33.5%), July 

(32.6%), September 

(30.6%), November 2020 

(28.6%), January (28.5%), 

March 2021 (30.2%) 

English 

Longitudinal 

Study of Ageing 

Nationally representative population study of 

individuals aged 50+ years living in private 

households in England, with biennial surveys and 

periodic refreshing of the sample to maintain 

representativeness 

June 2018 – July 2019 

(Wave 9) 

Two surveys: June-July 

2020 (75%), November-

December 2020 (73%) 
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Table 2: Characteristics of participants in the UKLLC and UKDS analytic samples 

Variable  UKLLC  UKDS  Variable  UKLLC  UKDS 

n %  n %  n %  n % 

               

Outcome   
  

 
 Potential confounders 

cont… 
     

Economic activity    
  

 
 Age categories   

   

Active 7,718 94.4  13,141 94.7  25 to 29 years 156 1.9  349 2.5 

Inactive 429 5.3  689 5.0  30 to 39 years 1,385 16.9  2,362 17.0 

Missing 27 0.3  51 0.4  40 to 49 years 792 9.7  1,623 11.7 

  
  

 
 50 to 59 years 3,378 41.3  5,757 41.5 

Employment status   
  

 
 60 to 65 years 2,463 30.1  3,790 27.3 

Employed  7,296 89.3  12,433 89.6  
  

   

Non-employed 847 10.4  1,380 9.9  Sex   
   

Missing 31 0.4  68 0.5  Male 3,543 43.3  5,917 42.6

     
 Female 4,631 56.7  7,964 57.4 

Exposures      
 

     

Positive test in NHS COVID-

19 records 
  

  
 

 

Household composition 
  

   

No  7,695 94.1  NA NA  Alone 1,198 14.7  2,039 14.7 

Yes  479 5.9  NA NA  Partner 2,722 33.3  4,441 32.0 

   Partner & children 3,347 41.0  5,838 42.1 

Self-reported COVID-1919    Children without partner 493 6.0  874 6.3 

No COVID-19 6,436 78.7  11,082 79.8  Other person 414 5.1  689 5.0 

Suspected 1,164 14.2  1,918 13.8  
  

   

Test confirmed 528 6.5  881 6.4  Ethnicity   
   

Missing 46 0.6  NA NA  White 7,657 93.7  NA NA 

   Asian 258 3.2  NA NA 

Potential confounders    Black 105 1.3  NA NA 

Shielding    Mixed 106 1.3  NA NA 

No  7,811 95.6  13,325 96.0  Other 48 0.6  NA NA 

Yes  363 4.4  556 4.00  
     

       Education       

Self-rated health    NVQ 4 or 5  4,080 49.9  6,606 47.6 

Excellent  1,099 13.5  1,875 13.5  NVQ 3  1,193 14.6  1,852 13.3 

Very Good  3,350 41.0  5,677 40.9  NVQ 1 or 2  1,969 24.1  3,167 22.8 

Good   2,701 33.0  4,565 32.9  None   596 7.3  1,135 8.2 

Fair   894 10.9  1,538 11.1  Unclassifiable  336 4.1  1,121 8.1 

Poor   130 1.6  226 1.6  
  

   

       Longitudinal sample   
   

NS-SEC   
  

 
 BCS70  1,832 22.1  2,960 21.1 

Higher manager/professional 

Lower manager/professional 

1,472 18.0  2,452 17.7  ELSA  815 9.9  949 6.8 
2,568 31.4  4,411 31.8  NCDS  1,636 19.8  2,468 17.8 

Intermediate  1,326 16.2  2,262 16.3  Next Steps  907 11.0  1,328 9.6 

Small employer  541 6.6  940 6.8  USoc  3,086 37.3  6,176 44.5 

Lower supervisory/technical 377 4.6  678 4.9         

Semi-routine  952 11.7  1,716 12.4  Country        

Routine  478 5.9  819 5.9  England  8,276 100  11,745 84.6 

Unclassifiable  460 5.6  603 4.3  Scotland     1,017 7.3 

       Wales     596 4.3 

Keyworker status        Northern Ireland     290 2.1 

No  4,558 55.8  7,742 55.2  Elsewhere     233 1.7 

Yes  3,616 44.2  6,297 44.9         
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Table 3: Adjusted1 associations between self-reported COVID-19 status and economic inactivity and 

non-employment stratified by age, sex, NS-SEC, self-reported health and keyworker status using the 
UKDS full sample 

COVID-19 status  Economic Inactivity   Non-employment 

Ref = No Covid 

 

Odds 

Ratio 95% CI p 

Odds 

Ratio 95% CI  p 

          Age           

People under 50 

Suspected 0.93 0.53 1.63 0.794 1.23 0.86 1.76 0.260 

Test confirmed  1.35 0.68 2.67 0.393 1.07 0.62 1.85 0.801 

People 50 and over 

Suspected 1.03 0.79 1.34 0.835 1.03 0.84 1.25 0.804 

Test confirmed  0.92 0.60 1.40 0.699 1.03 0.75 1.40 0.855 

Sex 

Male  

Suspected 1.06 0.71 1.56 0.789 1.11 0.84 1.46 0.471 

Test confirmed  0.91 0.48 1.72 0.765 1.16 0.46 1.23 0.262 

Female 

Suspected 1.01 0.74 1.36 0.971 1.06 0.84 1.33 0.642 

Test confirmed  1.05 0.68 1.62 0.830 1.21 0.87 1.68 0.257 

NS-SEC 

Higher occupations  

Suspected 1.28 0.92 1.79 0.144 1.33 1.03 1.71 0.003 

Test confirmed  1.14 0.67 1.95 0.629 0.99 0.65 1.55 0.988 

Intermediate and 

routine occupations   

Suspected 0.80 0.55 1.17 0.250 0.95 0.74 1.22 0.687 

Test confirmed  0.97 0.60 1.62 0.940 0.96 0.69 1.42 0.957 

Self-rated health 

Excellent or good health 

Suspected 1.10 0.84 1.42 0.492 1.11 0.92 1.34 0.281 

Test confirmed  0.87 0.57 1.32 0.513 0.94 0.71 1.31 0.820 

Fair or poor health  

Suspected 0.76 0.41 1.40 0.373 0.97 0.65 1.49 0.899 

Test confirmed  1.67 0.81 3.44 0.167 1.43 0.77 2.64 0.255 

Key worker status           

Not keyworkers           

Suspected  1.10 0.83 1.45 0.504  1.14 0.93 1.39 0.200 

Test confirmed  1.16 0.78 1.85 0.409  1.09 0.78 1.51 0.611 

Key workers           

Suspected  0.83 0.51 1.34 0.440  0.91 0.62 1.34 0.632 

Confirmed  0.72 0.37 1.39 0.329  0.96 0.59 1.56 0.868 

           
1. Analyses were adjusted for age, sex, household composition, longitudinal study, country, 

shielding status, self-rated health, NS-SEC, keyworker status, and education (stratification 

variable was omitted). 
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Figure 1: Odds ratios for economic inactivity and non-employment by COVID-19 status in 4 

subsamples of 5 UK Longitudinal Population Studies.  

 

 

Analyses were adjusted for age, sex, household composition, ethnicity (UKLLC only), longitudinal 

study, country (UKDS only), shielding status, self-rated health, NS-SEC, keyworker status and 
education. 
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