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Sickness absence among blue-
collar workers in the retail and
wholesale industry during the
COVID-19 pandemic; a longitudinal
cohort study

Kristin Farrants™, Lukasz Cybulski & Kristina Alexanderson

Sickness absence (SA) changed in various occupations during the COVID-19 pandemic. The aim was to
investigate the prevalence of all-cause sickness absence (SA) during the COVID-19 pandemic in relation
to in the preceding years, as well as factors associated with all-cause SA and SA due to COVID-19

and COVID-like diagnoses during the COVID-19 pandemic among blue-collar workers in the retail

and wholesale industry. A population-based longitudinal cohort study using microdata linked from
nationwide registers in Sweden. All 297 378 blue-collar employees aged 18-67 years in wholesale and
retail in 2019 were followed during 2016-2021 regarding SA in spells > 14 days. Yearly prevalence rates
were calculated for all-cause SA in sociodemographic and occupational groups. Logistic regression

was used to calculate odds ratios (OR) and 95% confidence intervals (Cl) for all-cause SA and SA due

to COVID-19 or COVID-like diagnoses in 2020 and 2021. The annual prevalences of SA were 7.5-8%

in 2016-2018, 10% in 2020, and 9% in 2021. The prevalence of SA due to COVID-19 or COVID-like
diagnoses was 2.1% in 2020 and 1.6% in 2021. The OR was higher in the older age groups (OR age
55-64=2.38, 95% Cl 2.20-2.57 compared to age 25-34). There were few significant occupational
differences, however, warehouse and terminal staff had a higher OR (1.37, 1.27-1.48) than sales
assistants, daily goods. While SA rates increased during the COVID-19 pandemic, the distribution of
SA between sociodemographic or occupational groups did not change markedly. The distribution of SA
due to COVID-19 and COVID-like diagnoses was similar to all-cause SA.

Background

The COVID-19 pandemic affected many areas in societies, including the labour market, public health, and
sickness absence (SA)!~3. In Sweden, SA increased greatly during the first half of 2020 compared to prior years*>,
especially due to what the Social Insurance Agency calls “COVID-related” diagnoses, but also due to mental and
musculoskeletal diagnoses®. For instance, there were twice as many new SA spells > 14 days in April 2020 than
in April 2019°. Most people with COVID-19 did not require SA > 14 days due to that diagnosis because they
were able to either manage their work tasks with the infection by working from home or because they returned
to work within 14 days. The increase in SA due to these diagnoses therefore represented more severe and long-
lasting cases®.

While there was an increase in SA due to COVID-like diagnoses and due COVID-19 itself, the patterning
of SA during the pandemic might have been influenced by other diagnoses as well, both due to individuals’
changed behaviour in response to the pandemic, as well as due to changed regulations governing SA, which were
applied to all diagnoses, not just to COVID-19 or COVID-like diagnoses®. Furthermore, many people in paid
work changed to working from home, in line with the governmental recommendations intended to limit disease
transference’®, which may have impacted their need for SA when they had various diseases or injuries due to,
e.g., possibilities to rest during the working day or not having to commute®. However, it is not possible to work
remotely in all types of occupations, especially not in many of the occupations usually classified as blue-collar
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work® and so-called essential work!?, some of which are in the retail and wholesale sector (such as sales of daily
goods, logistics and distribution)!?.

A great deal of the research on SA during the COVID-19 pandemic has been on healthcare staff!!~13, many
of whom were highly exposed to people with COVID-19 infections, e.g., patients, colleagues, as well as other
passengers when commuting to work on public transportation. However, retail and wholesale workers might also
have been impacted by the COVID-19 pandemic. The recommendations about keeping distance and avoiding
crowds might have led to people avoiding physical shops, which has sometimes led to furlough, cut-downs, or
closures, but also an increase of e-trade and the occupations associated with that (e.g., warehouse staff, packing,
logistics, etc.)'%. Most of the occupations in this sector, both in physical shops and in the e-trade sector, require
the worker to be physically present, and can thus expose the worker to infection, both at work, and potentially
when commuting to and from work if it is done by public transport.

Approximately 10% of all in work or studies in Sweden, work in the retail and wholesale industry. Of those
who are aged 16-24 and in work or studies, the proportion is even higher: 18% of them work in retail and
wholesale'>. Many work part-time: approximately 70% of employees in retail (75% of women, 60% of men)®.
The mean salary for fulltime workers in the sector is approximately 75% of the mean salary in Sweden for
fulltime workers, however, due to the high prevalence of part-time work, the actual salary is much lower!”18.
Despite the sector being a large part of the Swedish labour market, it has received relatively little attention from
the scientific community.

Even before the pandemic, little was known about SA among blue-collar workers in the retail and wholesale
industry. Of the few studies conducted, some have shown that wholesale and retail workers can be exposed
to the adverse working conditions that can be risk factors for SA, such as repetitive movements!®~2!, adverse
psychosocial working environment'?, and shift work?2. Also, some studies, particularly on cashiers, have shown
relatively high rates of musculoskeletal disorders!'*-!. However, we have only found one study regarding SA
in this sector, namely one of retail workers in Finland; it showed that shift work and long working hours were
associated with SA?2. There have, to the best of our knowledge, been no studies comparing SA in specific
occupations within retail and wholesale at a detailed level. Previous studies on the general population have
found differences by sociodemographic and occupational factors?>2%, however, no such studies exist on blue-
collar workers in retail and wholesale.

The aim was to investigate the prevalence of all-cause sickness absence (SA) during the COVID-19 pandemic
in relation to in the preceding years, as well as factors associated with all-cause SA and SA due to COVID-19 and
COVID-like diagnoses during the COVID-19 pandemic among blue-collar workers in the retail and wholesale
industry.

Methods
This is a population-based longitudinal cohort study of SA among privately employed blue-collar workers in the
retail and wholesale industry in Sweden.

Data and study population

We used anonymised data from three nation-wide Swedish administrative registers, linked at the individual
level through a unique ten-digit identifier assigned to all residents in Sweden?. Data were accessed for research
purposes from February 2022- August 2023, and we included the years 2016-2021. To delineate the study cohort
and to obtain annual information on sociodemographic and work-related factors (age, sex, country of birth,
type of living area, family situation, educational level, income, occupational code, sector, emigration, and branch
of industry) between the years 2016 through 2020 we utilised the Longitudinal Integration Database for Health
Insurance and Labour Market Studies (LISA) held by Statistics Sweden. We used the MicroData for Analysis of
the Social Insurance database (MiDAS) held by the Swedish Social Insurance Agency to acquire information on
SA spells lasting 15 days or longer, including data on dates, extent (i.e., part- or full-time), primary diagnosis,
employment status at the start of SA spell and disability pension (dates and extent) in the period 2016-2021.
Finally, we obtained information regarding date of death from the Cause of Death Register held by the National
Board of Health and Welfare.

The study population included all individuals aged 18-67 years who were registered as living in Sweden on
both 31 December 2018 and 31 December 2019 and who had an occupational code that indicated a blue-collar
occupation according to the Swedish Standard for Occupational Classification (SSYK, the Swedish version of
the International Classification of Occupations, ISCO). We also required individuals to be employed at a private
sector company in 2019 in the retail and wholesale industry as defined by the Swedish Standard Industrial
Classification (SNI), and to have had income from work, parental benefits, and/or SA/DP that amounted to
at least 8370 SEK (approx. 790 EUR by the 2019 exchange rate). This income limit corresponds to 75% of the
necessary income to qualify for SA benefits from the Social Insurance Agency, since without this adjustment, the
income of people with both low incomes and SA might have been too low for them to be included in the study,
given that in many cases, only 75% of the work income is covered by SA benefits?®. Those who were employed
in the public sector, self-employed, or who had full-time disability pension all of 2019 were excluded, as were
those who died or emigrated before 1 January 2020. The final study cohort included 308 480 individuals in 2019.

For analyses on SA for each of the seven years, we each year only included those who were aged 18-67, had an
income from paid work over 75% of the minimum income to qualify for SA benefits, and did not have ongoing
full-time disability pension the year before each respective year. However, due to delays in data delivery, income
data was not available for 2021. Those whose income was below the threshold to qualify for SA benefits in 2020
were, therefore, also excluded in 2021. Individuals who died or emigrated were excluded from the year after their
death or emigration. Individuals who did not live in Sweden in 2016 or 2017 were excluded from the year(s)
they did not live in Sweden. For the logistic regression analyses regarding all-cause SA and regarding SA due to
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COVID-19 or COVID-like diagnoses, we excluded those who in 2020 were aged above 67 and had an income
of less than 75% of the minimum income to qualify for SA benefits, which in 2020 was 8514 SEK (approx. 810
EUR by the 2020 exchange rate).

Public sickness absence insurance in Sweden
The public sickness absence insurance in Sweden has been described in detail previously?>?. In brief, the
sickness absence insurance covers all individuals with an income from work or unemployment benefits in case
of reduced work capacity due to morbidity. For those who are employed, the employer provides sick-pay from
day 2 to day 14, after a first waiting day, and the Social Insurance Agency pays SA benefits from day 15 (however,
unemployed individuals get their benefits from the Social Insurance Agency after the waiting day, and self-
employed can have more waiting days). A physician certificate is required after seven days of self-certification,
although during some of the COVID-19 pandemic this was temporarily changed to 21 days.

All residents in Sweden aged 19-64 years are eligible for disability pension if their work capacity is long-term
or permanently reduced due to morbidity.

Both SA and disability pension can be granted for 25, 50, 75, or 100% of ordinary work hours. SA benefits
cover 80% and disability pension benefits 64% of lost income, both up to a certain level.

Variables

We used information on the following variables from 2019 unless otherwise noted: Sex: woman or man; Age:
18-24, 25-34, 35-44, 45-54, 55-64, or 65-67 years; Country of birth: Sweden, other Nordic country, other EU-
27, or rest of world including missing (N =26, <0.1%); Educational level: elementary school (<9 years or missing
(N=2259, 0.8%)), high school (10-12 years), or college/university (=13 years); Family situation: married/
cohabiting with children < 18 years at home, married cohabiting without children at home, single with children at
home, or single without children at home; Type of living area based on the Degree of urbanisation classification®:
large city (Stockholm, Gothenburg, or Malmé), medium-sized town, or small town/rural; Income: categorised
according to the price basic amount (a yearly amount set for indexing purposes) into 8514-92 999 SEK, 93 000-
185 999 SEK, 186 000-348 749 SEK, 348 750 -464 999 SEK, =465 000 SEK; Occupation: categorised into the
following 15 groups using SSYK: warehouse and terminal staff, sales assistant for daily goods, sales assistant for
specialist trade, cashiers, motor vehicle mechanics and repair personnel, construction workers, craft workers,
machine and process operators, mechanics, technicians, repair, installation etc., transport occupations, security
staff, porters, cleaners, etc., other logistics, other service, other sales, or other.

Sickness absence: In this study, data on SA with benefits from the Social Insurance Agency were used. SA
spells <15 days were not included in the study, so as not to introduce bias regarding those who might have been
unemployed for part of the year.

Sickness absence due to COVID-19 or to COVID-like diagnoses: SA spells due to ICD-10 diagnoses U07, U09,
or U10 were categorised as COVID-19 diagnoses®. SA spells due to certain diseases of the respiratory system
diagnoses (J0O, J02, J04, J06, J11, J12, J16, J18, J20, J21, J22, J44, 45, J46, J80, J96, J98), certain infectious and
parasitic diseases (A08, A09, B09, B34, B97, B99), and the following symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified (R00, R05, R06, R07, R20, R21, R23, R43, R50, R51, R53, R65) were
categorised as COVID-like diagnoses, following the Social Insurance Agency’s practice (they call it “COVID-
related” SA)>30.

Statistical analyses

We first estimated the number and proportion of cohort members with SA due to any diagnosis in 2016, 2017,
2018, 2019, 2020, or 2021, respectively, to determine if the rates or distribution of SA were different in 2020
from the preceding years. We then estimated the numbers and proportions of individuals in the cohort who had
SA due to a COVID-19 or COVID-like diagnosis in 2020 and 2021, respectively. We used logistic regression
to calculate the crude and adjusted odds ratios (OR) and 95% confidence intervals (CI) for having had SA
due to COVID-19 or COVID-like diagnoses as well as all-cause SA in 2020 and 2021. Adjusted models were
mutually adjusted for age, sex, educational level, family situation, birth country, type of living area, income, and
occupation. The variables were chosen based on having associations with SA in previous literature, and were
mutually adjusted since they are also related to each other?*2426:31,

Results

Table 1 shows the distribution of sociodemographic factors in the cohort of the 297 378 blue-collar workers
in the retail and wholesale industry in 2019. There were about the same proportions of women and men, and
more people who were <25 (26.5%) than >55 (11.7%) years old. The majority of the cohort was born in Sweden
(84.5%), had attained at least some high school education (67.3%), and were single without children living at
home (60.2%). In terms of occupation, the three largest groups were sales assistant for specialist goods (31.4%),
sales assistant for daily goods (26.1%), and warehouse and terminal staff (11.6%).

Table 2 shows the number and proportion (%) of individuals who had any SA due to any diagnosis in 2016,
2017, 2018, 2019, 2020, or 2021, respectively. These proportions were fairly similar in the four years 2016-2019,
around 8%, and increased by 2% units (corresponding to a 25% increase) to 10% in 2020, but decreased slightly
to 9% in 2021. The rates of people with SA in different socioeconomic groups did not vary much over the years.
However, SA rates increased in all groups in 2020 and 2021 relative to previous years, and this was particularly
noticeable among those born outside Sweden.

Figure 1 shows the proportion of people with SA due to COVID-19 or COVID-like diagnoses in 2019, 2020,
and 2021 among women and men. The proportion of individuals with SA due to COVID-19 was slightly lower
in 2021 than 2020 among both the women and men: however, the proportion with SA due to COVID-like
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All
N=297,378 (100%)

Sex

Women 142,189 (47.8%)
Men 155,189 (52.2%)
Age in years

18-24 78,289 (26.3%)
25-34 91,523 (30.8%)
35-44 49,597 (16.7%)
45-54 44,571 (15.0%)
55-64 30,536 (10.3%)
65-67 2862 (1.0%)
Educational level

College/university 54,424 (18.3%)
High school 201,609 (67.8%)
Elementary 41,345 (13.9%)
Family situation

Single without children at home 179,107 (60.2%)
Single with children at home 10,332 (3.5%)
Married/cohabiting without children at home 35,209 (11.8%)
Married/cohabiting with children at home 72,730 (24.5%)
Birth country

Sweden 251,767 (84.7%)
Other Nordic country 3129 (1.1%)
Other EU-27 7348 (2.5%)
Rest of the world 35,134 (11.8%)
Type of living area

Large city 115,791 (38.9%)
Medium-sized town 127,086 (42.7%)
Small town or rural 54,501 (18.3%)
Occupation

Sales assistant for daily goods 77,966 (26.2%)
Sales assistant for specialist trade 93,479 (31.4%)
Cashiers 5979 (2.0%)
Warehouse and terminal staff 34,674 (11.7%)
Motor vehicle mechanics and repair personnel 22,220 (7.5%)
Construction workers 6195 (2.1%)
Craft workers 3156 (1.1%)
Machine and process operators 3523 (1.2%)
Mechanics, technicians, repair, installation etc. 11,464 (3.9%)
Transport occupations 4567 (1.5%)
Security staff, porters, cleaners, etc. 6667 (2.2%)
Other logistics 6032 (2.0%)
Other service staff 12,753 (4.3%)
Other sales staff 6104 (2.1%)
Other occupation 2599 (0.9%)
Income from work in 2019

8514-92,999 SEK 25,215 (8.5%)
93,000-185,999 SEK 43,657 (14.7%)
186,000-348,749 SEK 136,792 (46.0%)
348,750-464,999 SEK 72,988 (24.5%)
>465,000 SEK 18,726 (6.3%)

Table 1. Sociodemographic characteristics of the cohort of 297 378 blue-collar workers in the retail and
wholesale industry in 2019.
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2016 (N=258,457)

2017 (N=277,135)

2018 (N'=294,806)

2019 (N'=308,480)

2020 (N=296,754)

2021 (N=295,766)

Total with any SA n=21,224(8.21%) |n=21,361(7.71%) | n=22,763 (7.72%) | n=23,935 (7.76%) | n=30,359 (10.2%) | n=26,690 (9.02%)
Sex

Women 12,204 (10.0%) 12,111 (9.2%) 13,005 (9.3%) 13,435 (9.1%) 16,340 (11.5%) 14,464 (10.2%)
Men 9020 (6.6%) 9250 (6.3%) 9758 (6.3%) 10,500 (6.5%) 14,019 (9.1%) 12,226 (7.9%)
Age

18-24 years 1058 (2.3%) 1710 (2.9%) 2374 (3.3%) 3033 (3.7%) 4169 (5.3%) 3853 (4.9%)
25-34 years 6571 (7.6%) 6643 (7.4%) 7084 (7.7%) 7550 (8.0%) 9146 (10.0%) 7902 (8.6%)
35-44 years 4516 (9.5%) 4363 (9.0%) 4434 (8.9%) 4612 (9.1%) 5958 (12.0%) 5115 (10.3%)
45-54 years 4673 (10.7%) 4387 (9.9%) 4537 (10.1%) 4558 (10.0%) 6147 (13.8%) 5589 (12.5%)
55-64 years 3920 (12.5%) 3856 (12.2%) 3958 (12.5%) 3954 (12.3%) 4777 (15.6%) 4181 (13.7%)
65-67 years 486 (12.8%) 402 (10.6%) 376 (9.9%) 228 (5.9%) 162 (7.3%) 50 (3.9%)

Educational level

College/university 2915 (5.7%) 2874 (5.4%) 2962 (5.4%) 3099 (5.4%) 4306 (7.9%) 3752 (6.9%)
High school 14,679 (8.4%) 14,858 (7.9%) 15,831 (7.8%) 16,642 (8.0%) 20,759 (10.3%) 18,383 (9.2%)
Elementary 3630 (11.0%) 3629 (10.4%) 3970 (10.6%) 4194 (9.6%) 5294 (12.9%) 4555 (11.2%)
Family situation

Single without children at home 8987 (6.3%) 9514 (6.0%) 10,427 (6.0%) 11,504 (6.2%) 15,345 (8.6%) 13,405 (7.5%)
Single with children at home 1437 (14.3%) 1335 (13.1%) 1339 (12.8%) 1446 (13.6%) 1643 (15.9%) 1542 (14.9%)
Married/cohabiting without children at home 3987 (11.2%) 3840 (10.6%) 3960 (10.9%) 3874 (10.5%) 4988 (14.3%) 4391 (12.8%)
Married/cohabiting with children at home 6813 (9.7%) 6672 (9.3%) 7037 (9.7%) 7111 (9.6%) 8383 (11.5%) 7352 (10.1%)

Birth country

Sweden 17,923 (8.1%) 18,063 (7.6%) 19,119 (7.6%) 19,789 (7.6%) 24,373 (9.7%) 21,712 (8.7%)
Other Nordic country 312 (11.1%) 279 (9.3%) 316 (10.0%) 335(10.1%) 445 (14.3%) 337 (10.9%)
Other EU-27 515 (8.4%) 551 (8.3%) 589 (8.1%) 670 (8.6%) 842 (11.5%) 739 (10.1%)
Rest of the world 2474 (8.9%) 2468 (8.0%) 2739 (8.0%) 3141 (8.5%) 4699 (13.4%) 3902 (11.1%)
Type of living area

Large city 7474 (7.2%) 7614 (7.0%) 8213 (7.1%) 8700 (7.2%) 11,872 (10.3%) 9967 (8.6%)
Medium-sized town 9306 (8.2%) 9384 (8.0%) 9905 (7.9%) 10,395 (7.9%) 12,878 (10.2%) 11,674 (9.2%)

Small town or rural

4448 (8.9%)

4363 (8.5%)

4645 (8.6%)

4840 (8.6%)

5609 (10.3%)

5049 (9.3%)

Occupation

Sales assistant for daily goods 5609 (8.8%) 5456 (7.8%) 5899 (7.8%) 6268 (7.8%) 7926 (10.2%) 6912 (8.9%)
Sales assistant for specialist trade 6349 (7.7%) 6381 (7.2%) 6768 (7.3%) 6833 (7.0%) 8780 (9.4%) 7770 (8.4%)
Cashiers 411 (8.8%) 433 (8.2%) 463 (8.0%) 443 (7.1%) 597 (10.0%) 525 (8.8%)
Warehouse and terminal staff 2895 (9.3%) 3067 (9.3%) 3243 (9.3%) 3618 (10.1%) 4726 (13.6%) 4087 (11.8%)
Motor vehicle mechanics and repair personnel 1500 (7.3%) 1517 (7.1%) 1615 (7.3%) 1784 (7.8%) 2244 (10.1%) 1993 (9.0%)
Construction workers 447 (7.8%) 456 (7.6%) 496 (8.0%) 543 (8.5%) 640 (10.4%) 601 (9.8%)
Craft workers 265 (9.0%) 268 (8.7%) 252 (7.9%) 283 (8.6%) 337 (10.7%) 286 (9.1%)
Machine and process operators 289 (8.8%) 261 (7.6%) 253 (7.1%) 280 (7.6%) 332 (9.4%) 303 (8.7%)
Mechanics, technicians, repair, installation etc. 807 (7.3%) 837 (7.4%) 888 (7.6%) 911 (7.7%) 1086 (9.5%) 956 (8.4%)
Transport occupations 377 (9.0%) 370 (8.4%) 401 (8.7%) 407 (8.6%) 539 (11.9%) 454 (10.1%)
Security staff, porters, cleaners, etc. 529 (9.1%) 529 (8.4%) 530 (7.9%) 549 (7.7%) 659 (9.9%) 619 (9.4%)
Other logistics 407 (7.4%) 416 (7.2%) 443 (7.3%) 447 (7.1%) 567 (9.4%) 488 (8.1%)
Other service staff 721 (7.2%) 768 (6.7%) 838 (6.6%) 913 (6.6%) 1111 (8.7%) 936 (7.4%)
Other sales staff 420 (8.3%) 407 (7.4%) 462 (7.7%) 449 (7.1%) 553 (9.1%) 503 (8.3%)
Other occupation 198 (8.6%) 195 (7.9%) 212 (8.2%) 207 (7.6%) 262 (10.1%) 257 (9.9%)

Income from work in 2019

8514-92,999 SEK 1103 (6.4%) 1016 (5.2%) 887 (3.9%) 489 (1.7%) 845 (3.4%) 1019 (4.1%)
93,000-185,999 SEK 2399 (7.9%) 2589 (7.4%) 3083 (7.2%) 2648 (5.7%) 3082 (7.1%) 2941 (6.8%)
186,000-348,749 SEK 11,289 (9.3%) 11,360 (8.6%) 12,655 (9.2%) 14,355 (10.3%) 16,654 (12.2%) 14,190 (10.4%)
348,750-464,999 SEK 5426 (7.6%) 5447 (7.5%) 5235 (7.2%) 5606 (7.6%) 8336 (11.4%) 7233 (9.9%)
>465,000 SEK 1007 (5.4%) 949 (5.1%) 903 (4.8%) 837 (4.4%) 1442 (7.7%) 1307 (7.0%)

Table 2. Number of people with sickness absence (SA) irrespective of diagnosis, each of the years 2016-2019
among the cohort of blue-collar workers in the retail and wholesale industry in 2019 among those who were
aged 18-67 and in paid work each respective year, and the percentage they constitute of all workers in each
respective category.
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Fig. 1. Proportion (%) of blue-collar workers in the wholesale and retail industry with sickness absence due to
COVID-19 and due COVID-like diagnoses, respectively, in 2019, 2020 and 2021 among women and men.

diagnoses other than COVID-19 was more than twice as high in 2020 than in 2019 and 2021 among women and
approximately three times as high in 2020 than 2019 or 2021 among men.

Table 3 shows numbers and percent of individuals with SA due to COVID-19 or COVID-like diagnoses, as
well as crude and mutually adjusted ORs for having SA due to COVID-19 or COVID-like diagnoses in 2020
and 2021 by sociodemographic factors and occupation. Men had lower odds of SA than women (adjusted OR
0.77,95% CI 0.73-0.81), and the OR was more than twice as high among the older workers; in those aged 55-64
(2.38, 2.20-2.57) compared to those aged 25-34. Nevertheless, the oldest group 65-67 years had the second
lowest odds of SA due to COVID-19 or COVID-like diagnoses, with an OR of 0.89 (0.67-1.19). Those with
only high school education (1.21, 1.13-1.29) or elementary education (1.36, 1.25-1.47) had a higher likelihood
of SA relative to those with a university education. Singles with children had slightly increased odds for SA
(1.14, 1.02-1.27) as did those born outside EU-27 (1.47, 1.38-1.56). Those living in medium-sized towns (1.11,
1.04-1.18) or large cities (1.30, 1.22-1.39) were slightly more likely to have SA due to COVID-19 or COVID-like
diagnoses than those in small towns or rural areas.

We observed few significant differences with respect to occupational categories. Warehouse and terminal
staff had higher odds of SA than the reference occupation sales assistant of daily goods (1.37, 1.27-1.48), while
security staff, porters, cleaners, etc. (0.74, 0.62-0.87) and other occupations (0.63, 0.47-0.84) were less likely to
have SA.

All income groups were associated with elevated odds of SA compared to those with the highest income,
except those with the lowest income (8514-92 999 SEK; 0.80, 0.68-0.96). The pattern was an inverse U-shape,
with the highest likelihood of SA being among those in the middle-income group 186 000-348 749 SEK (1.77,
1.59-1.97).

Table 3 also shows the corresponding information for all-cause SA. In general, the associations were of similar
direction and magnitudes as for SA due to COVID-19 or COVID-like diagnoses. However, some differences that
were non-significant regarding SA due to COVID-19 or COVID-like diagnoses were statistically significant
regarding all-cause SA: particularly regarding occupation. Warehouse and terminal staff (1.44, 1.39-1.49),
transport occupations (1.32, 1.22-1.43), motor repair technicians (1.23, 1.18-1.29) and mechanics, technicians,
repair, installation etc. (1.15, 1.09-1.22) all had a significantly higher risk of all-cause SA than sales assistants of
daily goods.

Discussion

In this explorative longitudinal cohort study of sickness absence (SA) among all blue-collar workers in the retail
and wholesale industry before and during the COVID-19 pandemic, we found that their SA rates increased
slightly in 2020 and 2021, relative to previous years. Women, older individuals, those with lower education,
those born outside EU-27, those with lower or middling income, and warehouse and terminal staff had higher
odds of having both SA due all diagnoses and specifically due to COVID-19 or COVID-like diagnoses, after
adjusting for numerous factors. Moreover, those living in larger cities had a higher odds of SA due to COVID-19
or COVID-like diagnoses.

Even though the proportion of individuals with SA was elevated in 2021 compared to 2016-2019, it was lower
than in 2020. This was especially the case for SA with COVID-like diagnoses excluding COVID-19, indicating
that the diagnosis of COVID-19 had become more reliable. However, rates of SA due to diagnosed COVID-19
were also lower in 2021 than in 2020, even though the rates of people being diagnosed with COVID-19 were still
high32. Vaccines for COVID-19 were approved for use in late 2020 and were rolled out to the public throughout
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SA due to COVID-19 or COVID-like diagnosis All- cause SA
Characteristic in 2019 n (%) with SA | Crude OR (95% CI) | Adjusted OR (95% CI) | n (%) with SA | Crude OR (95% CI) | Adjusted OR (95% CI)
Sex
Woman 4171 (2.9%) Ref. Ref. 27 045 (19.0%) | Ref. Ref.
Man 3958 (2.6%) 0.87 (0.83-0.91) 0.77 (0.73-0.81) 23338 (15.0%) | 0.75 (0.74-0.77) 0.61 (0.59-0.62)
Age
18-24 years 852 (1.1%) 0.50 (0.46-0.54) 0.55 (0.50-0.60) 7316 (9.3%) | 0.52 (0.50-0.53) 0.57 (0.55-0.59)
25-34 years 1975 (2.2%) Ref. Ref. 15179 (16.6%) | Ref. Ref.
35-44 years 1778 (3.6%) 1.69 (1.58-1.80) 1.61 (1.50-1.72) 9702 (19.6%) | 1.22(1.19-1.26) 1.15(1.12-1.18)
45-54 years 1973 (4.4%) 2.10 (1.97-2.24) 2.09 (1.96-2.24) 10 116 (22.7%) | 1.48 (1.44-1.52) 1.39 (1.35-1.43)
55-64 years 1501 (4.9%) 2.34 (2.19-2.51) 2.38 (2.20-2.57) 7 817 (25.6%) 1.73 (1.68-1.79) 1.62 (1.56-1.68)
65-67 years 50 (1.7%) 0.81 (0.61-1.07) 0.89 (0.67-1.19) 253 (8.8%) 0.49 (0.43-0.56) 0.50 (0.43-0.57)
Educational level
College/university 1180 (2.2%) Ref. Ref. 7236 (13.3%) | Ref. Ref.
High school 5511 (2.7%) 1.27 (1.19-1.35) 1.21 (1.13-1.29) 34640 (17.2%) | 1.35(1.32-1.39) 1.26 (1.22-1.30)
Elementary 1438 (3.5%) 1.63 (1.50-1.76) 1.36 (1.25-1.47) 8507 (20.6%) | 1.69 (1.63-1.75) 1.51 (1.45-1.56)
Family situation
Single without children at home 3828 (2.1%) Ref. Ref. 25519 (14.2%) | Ref. Ref.
Single with children at home 407 (3.9%) 1.88 (1.69-2.08) 1.14 (1.02-1.27) 2727 (26.4%) 2.16 (2.06-2.26) 1.39 (1.32-1.46)
Married/cohabiting without children at home | 1512 (4.3%) 2.05 (1.93-2.18) 1.03 (0.96-1.10) 8213 (23.3%) 1.83 (1.78-1.88) 1.07 (1.04-1.11)
Married/cohabiting with children at home 2382 (3.3%) 1.55 (1.47-1.63) 1.07 (1.01-1.13) 13924 (19.1%) | 1.43 (1.39-1.46) 1.04 (1.02-1.07)
Birth country
Sweden 6319 (2.5%) Ref. Ref. 40 839 (16.2%) | Ref. Ref.
Other Nordic country 115 (3.7%) 1.48 (1.23-1.79) 1.07 (0.88-1.29) 679 (21.7%) 1.43 (1.31-1.56) 1.12 (1.03-1.22)
Other EU-27 242 (3.3%) 1.32 (1.16-1.51) 1.15(1.01-1.31) 1382 (18.8%) 1.20 (1.13-1.27) 1.08 (1.02-1.15)
Rest of the world 1453 (4.1%) | 1.68 (1.58-1.78) 1.47 (1.38-1.56) 7483 (21.3%) | 1.40 (1.36-1.44) 1.31 (1.27-1.35)
Type of living area
Small town or rural 1393 (2.6%) Ref. Ref. 9474 (17.4%) Ref. Ref.
Medium-sized town 3370 (2.7%) 1.04 (0.97-1.11) 1.11 (1.04-1.18) 21702 (17.1%) | 0.98 (0.95-1.01) 1.05 (1.02-1.08)
Large city 3366 (2.9%) | 1.14 (1.07-1.22) 1.30 (1.22-1.39) 19207 (16.6%) | 0.95 (0.92-0.97) 1.09 (1.06-1.12)
Occupation
Sales assistant for daily goods 2065 (2.6%) Ref. Ref. 13 096 (16.8%) | Ref. Ref.
Sales assistant for specialist trade 2464 (2.6%) 1.00 (0.94-1.06) 1.01 (0.95-1.07) 14 768 (15.8%) | 0.93 (0.91-0.95) 0.95 (0.93-0.98)
Construction workers 170 (2.7%) 1.04 (0.89-1.22) 1.00 (0.85-1.18) 1109 (17.9%) 1.08 (1.01-1.16) 1.24 (1.16-1.33)
Craft workers 71 (2.2%) 0.85 (0.67-1.07) 0.75 (0.59-0.96) 545 (17.3%) 1.03 (0.94-1.14) 1.07 (0.97-1.17)
Cashiers 167 (2.8%) 1.06 (0.90-1.24) 1.08 (0.92-1.27) 981 (16.4%) | 0.97 (0.91-1.04) 0.99 (0.92-1.06)
Warehouse and terminal staff 1359 (3.9%) 1.50 (1.40-1.61) 1.37 (1.27-1.48) 7472 (21.5%) 1.36 (1.32-1.40) 1.44 (1.39-1.49)
Machine and process operators 83 (2.4%) 0.89 (0.71-1.11) 0.80 (0.64-1.00) 572 (16.2%) 0.96 (0.88-1.05) 1.00 (0.91-1.10)
Mechanics, technicians, repair, installation etc. | 279 (2.4%) 0.92 (0.81-1.04) 0.95 (0.84-1.09) 1837 (16.0%) 0.95 (0.90-1.00) 1.15(1.09-1.22)
Motor vehicle mechanics and repair personnel | 559 (2.5%) 0.95 (0.86-1.04) 0.98 (0.88-1.09) 3817 (17.2%) 1.03 (0.99-1.07) 1.23 (1.18-1.29)
Transport occupations 127 (2.8%) 1.05 (0.88-1.26) 0.96 (0.80-1.15) 882 (19.3%) 1.19 (1.10-1.28) 1.32 (1.22-1.43)
Security staff, porters, cleaners, etc. 151 (2.3%) 0.85 (0.72-1.01) 0.74 (0.62-0.87) 1129 (16.9%) 1.01 (0.94-1.08) 1.01 (0.94-1.08)
Other logistics 159 (2.6%) 1.00 (0.85-1.17) 0.97 (0.82-1.14) 940 (15.6%) 0.91 (0.85-0.98) 1.00 (0.93-1.07)
Other service staff 290 (2.3%) 0.86 (0.76-0.97) 1.00 (0.88-1.13) 1836 (14.4%) 0.83 (0.79-0.88) 0.97 (0.92-1.02)
Other sales staff 137 (2.2%) 0.84 (0.71-1.01) 0.94 (0.79-1.12) 938 (15.4%) | 0.90 (0.84-0.97) 1.00 (0.93-1.07)
Other occupation 48 (1.8%) 0.69 (0.52-0.92) 0.63 (0.47-0.84) 461 (17.7%) 1.07 (0.96-1.18) 1.07 (0.96-1.19)
Income from work in 2019
>465,000 SEK 218 (0.9%) Ref. Ref. 2507 (13.4%) Ref. Ref.
348,750-464,999 SEK 776 (1.8%) 1.46 (1.31-1.62) 1.44 (1.30-1.61) 13 744 (18.8%) | 1.50 (1.43-1.57) 1.41 (1.35-1.48)
186,000-348,749 SEK 4431 (3.2%) 1.50 (1.36-1.67) 1.77 (1.59-1.97) 26990 (19.7%) | 1.59 (1.52-1.66) 1.65 (1.57-1.72)
93,000-185,999 SEK 2296 (3.1%) 0.81 (0.72-0.92) 1.36 (1.20-1.55) 5410 (12.4%) 0.92 (0.87-0.96) 1.23 (1.17-1.30)
8514-92,999 SEK 408 (2.2%) 0.39 (0.33-0.46) 0.80 (0.68-0.96) 1732 (6.9%) 0.48 (0.45-0.51) 0.75 (0.70-0.80)

Table 3. Numbers and percent as well as crude and mutually adjusted odds ratios (OR) and 95% confidence
intervals (CI) of having sickness absence (SA) due to COVID-19 or due to COVID-like diagnoses and all-
cause SA, respectively, during 2020 and 2021.
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the spring of 2021%%. The vaccines were successful in slowing the spread of COVID-19, and importantly in
preventing serious symptoms from developing when infected!. Furthermore, the viral mutation that came to
dominate the spread of infection, known as omicron, was generally associated with a milder version of the
disease than previous variants of the virus®. These two factors might have influenced our results for 2021, if
those who had COVID-19 had less severe symptoms and therefore fewer needed SA > 14 days. The limited rates
of testing in the beginning of the pandemic and the development of treatments for severe COVID-19 during
the course of the pandemic make comparisons between the years less reliable, however, discoveries of treatment
methods and vaccines might have led to shorter durations of sickness* and, therefore, potentially also of SA due
to COVID-19.

A study of individuals aged 18-64 in Sweden with a positive polymerase chain reaction (PCR) test of
COVID-19 found that only 5.7% of them had SA > 14 days within 7 days before and 30 days after their test®.
This means that the vast majority of individuals with COVID-19 either were able to carry out their work tasks
with a COVID-19 infection, possibly by working from home, or that they were able to return to work within 14
days, and thus did not receive SA benefits from the Social Insurance Agency. Similarly, a study from Germany
found that only 6.5% of women and 5.1% of men diagnosed with COVID-19 were on SA for more than 4 weeks'.
Data from the Swedish Social Insurance Agency indicates that, for the SA spells they had information on, SA
spells due to COVID-19 were generally shorter than those due to other diagnoses®***, meaning that it is highly
plausible that most SA spells due to COVID-19 were ended within 14 days, and were thus not included in this
study. This means that SA (especially> 14 days) cannot be used as a measure of infection rates or prevalence of
disease: it is a measure of reduced work capacity due to that disease. The spells that lasted > 14 days and could
be included in this study were thus most likely the more severe spells of COVID-19 and COVID-like diagnoses,
given the rarity of SA > 14 days among those with confirmed COVID-19.

In general, the associations between sociodemographic factors and SA due to COVID-like diagnoses were
very similar as those found for all-cause SA. They were also in the same direction as those found in other studies
examining SA due to other diagnoses*?%%”. For example, women were more likely to have SA than men, and
there were educational and age-related gradients (people with lower education and in higher ages were more
likely to have SA). Other studies have also found that the occupational and socioeconomic patterns of SA with
COVID-19 mirror those of SA in other diagnoses before the pandemic®!%”. The one exception to this was
living in cities, which was associated with a higher OR of SA in our study, both for all-cause SA and SA due to
COVID-19 or COVID-like diagnoses (although only very weakly for all-cause SA) but which previously has
been implicated with lower likelihoods of SA when compared to rural areas**?, including in a study of white-
collar workers in the retail and wholesale industry?’. Similar results of regions with high population density
having higher rates of SA due to COVID-19 were also found in France?. The role of population density in the
transmission rates of COVID-19 has been disputed: while it might increase contact frequencies between people,
high infection rates and dense areas might mean people isolate more strongly®. A study from the US concluded
that population density contributed to faster transmission in the first months of local outbreaks, but not after®.
With regards to Sweden, Stockholm was hit hard and early in the pandemic, due to interconnectivity and
international travel to and from Stockholm, especially before travel restrictions and public recommendations
were implemented®. This may have contributed to the higher rates of SA in large cities in this study. Public
transport is one of the sources of virus transmission, and can thus contribute to more widespread transmission
in cities, where public transport networks are denser®®. The use of public transport in Stockholm fell dramatically
during 2020 compared to the same months in 2019, although less so in lower socio-economic areas?0. However,
many of the larger shopping centres are concentrated in the larger cities in Sweden and the risk of contact
with other people with COVID-19 would have been higher, especially among those working with contacts with
customers or the public.

That women had higher rates of SA due to these diagnoses than men reflects the pre-pandemic situation in
general as well as in several occupations?*?%*”#! and is in line with findings in other studies on SA during the
pandemic’>*2. However, a study of SA in Sweden during the early part of the pandemic (March-August 2020),
found that a higher proportion of those with more than 12 weeks of SA were men, although that study only
considered SA due to COVID-19 (not including the diagnoses that were also used for suspected COVID-19
before the advent of mass testing)®. On the other hand, another study found that women had more recurrent
and longer SA due to COVID-19%, and yet another study found that women had more persistent fatigue after
a COVID-19 infection’. Finally, a study of healthcare and residential staff in Sweden found that the association
between sex and SA > 3 weeks was non-significant**. Men had a higher risk of more severe COVID-19 in terms of
hospitalisation! and mortality, especially among people below 60 years of age*®, however, the gender differences
regarding SA are not as clear, and need to be studied in more detail.

Previous research has identified that individuals in occupations with many contacts with other people had a
higher risk of SA due to COVID-19 - although this was particularly true among people working in healthcare
and elder care, it was also the case for cashiers and others working in the sale of daily goods®!°. However, we
found that warehouse and terminal staff had a significantly higher risk of SA due to COVID-19 and COVID-like
diagnoses than sales assistants of daily goods, while there were very few other significant differences based on
occupation. A study from the USA found that workers in the transportation and warehousing sector were among
those with the highest risk of filing for Worker’s Compensation claims for work-related COVID-19 infection®.
The same study also found that occupations with close proximity between workers and high physical activity
(which would likely involve heavy breathing) were associated with clusters of several outbreaks of COVID-19 at
the same workplace?®, both of which may apply to warehouse workers in our study population and contribute
to the elevated ORs of SA > 14 days due to COVID-19 or COVID-like diagnoses that we observed. Warehouse
and terminal staff also had higher rates of all-cause SA than all other studied occupational groups, both before
and during the pandemic. This is in line with what other studies have found regarding the situation prior to the
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COVID-19 pandemic, where individuals working in transport and logistics occupations had higher rates of
SA spells>90 days due to respiratory diseases than individuals working in commerce occupations®’. Similarly,
another study from Sweden found that packers, loaders and warehouse workers had higher risk of specialist
healthcare due to asthma than many other occupational groups®®. This indicates that they might have a higher
risk of respiratory conditions in general, which may have also impacted their risk of SA due to COVID-19 or
COVID-like diagnoses during the pandemic in our study. We also found that warehouse and terminal staff also
had elevated ORs of all-cause SA in our study, which adds support to this potential explanation.

We found only modest changes in the odds ratios between the crude and fully adjusted models, indicating
that the associations between occupation and all-cause SA and SA due to COVID-19 or COVID-like diagnoses,
respectively, are not much affected by educational level or other sociodemographic variables.

That income level is related to SA has been established in several previous studies, and most of these studies
show a gradient whereby people with lower income levels have higher risk of SA*-52 The reasons for this
are many, including material deprivation, exposure to psychosocial stress, and differences in health-related
behaviours. For example, those with higher incomes tend to both have better health, and be more able to deal
with the consequences of disease and injury®>**. In our study, we found that nearly all income groups had a
higher risk of SA than the highest income group, which is in line with this explanation, although we did not
find a strong gradient. On the other hand, those with the lowest incomes had the lowest risk of SA due to
COVID-19, which is contrary both to previous findings about the social gradient in SA>, and the social gradient
of COVID-19. This could be because they worked part-time or only part of the year, and were thus to a lesser
extent at risk of needing to be on SA due to COVID-19 or other diagnoses, something we cannot explore with
our data. This is also related to the very low income level we used for inclusion, as well as the skewed income
distribution in our study, with many in the low-income groups and fewer in the high-income groups.

The results from this study show that overall SA rates increased slightly during the pandemic, and that the
increase in the proportion of individuals with all-cause SA corresponded to the proportion of individuals with
SA due to COVID-19 or COVID-like diagnoses. However, the sociodemographic patterns in SA during the
pandemic were largely similar to those before, and there may of course have been other changes that occurred
during 2020-2021, unrelated to the pandemic, that influenced the SA rates>’. The results add to the findings
from other studies on other outcomes, showing that the sociodemographic and socioeconomic patterning of
COVID-19 and the consequences of COVID-19 were in line with previously observed health inequalities™,
indicating that it is important to study different health outcomes and the social patterning of them when new
diseases such as COVID-19 emerge, and especially to pay attention to those groups with already high risks of
outcomes such as disease, poor health, and, as this study shows, sickness absence.

Strengths and limitations

The main strength of this study is that it draws from a fully enumerated population-based cohort including
all 297 378 individuals in Sweden eligible for inclusion. This means that the study is not based on a sample,
and that the study population was large enough for subgroup analyses. Furthermore, all individuals could be
followed up from inclusion until they died, emigrated, or to the end of follow-up (i.e., no drop-outs). Other
important strengths are that we could use linked microdata from three nationwide administrative registers of
good quality?>*, and that no self-reported data were used, thus eliminating the possibility of recall bias.

The study also has some limitations. In this longitudinal cohort study, we included those who were employed
in blue-collar occupations in retail and wholesale in 2019: this means that for the analyses of other years (2016-
2018 and 2020-2021), we may have missed individuals who fulfilled the inclusion criteria during that year, but
not in 2019. Furthermore, we only had information on income on an annual basis. Therefore, if individuals were
eligible for part of the year (e.g., students who worked during the summer months, or older individuals who
retired to old-age pension partway through the year), they were included as eligible during that year, and their
SA was measured on an annual basis. This means that some of those who were included in the population that
was eligible during a year, were not eligible the entire year.

That we could not include SA spells shorter than 15 days can also be seen as a limitation, especially since
many SA spells due to COVID-19 were relatively short compared to those of other diagnoses®***”. However,
it can also be seen as a strength that we only include the longer, more severe SA spells that in many cases have
been physician-certified. One limitation is the reliability of the COVID-19 diagnosis: during the early stages of
the pandemic, before the introduction of mass testing, many individuals who had suspected COVID-19 were
given other SA diagnoses on the medical certificate. We therefore followed the practice of the Social Insurance
Agency and included some infectious, respiratory, and symptom-based diagnoses as COVID-like diagnoses to
also capture these individuals; however, this may have resulted in misclassification and an overestimation of
COVID-like SA. On the other hand, there may have been other diagnoses used than those the Social Insurance
Agency classified as COVID-related, which would then have led to an underestimation of COVID-like SA. Since
COVID-19 affects many organs and expresses itself through many symptoms®’, there are possibly other potential
diagnoses that could be used for symptoms related to COVID-19 when COVID-19 status is not confirmed.

We have only investigated all-cause SA and SA due to COVID-19 and COVID-like diagnoses in this study.
It is quite possible that there were changes to SA rates in other diagnoses that we were unable to distinguish
by grouping most SA diagnoses together. Such possible changes to diagnosis-specific SA rates could be either
related to or unrelated to the COVID-19 pandemic and the response to the pandemic. Future research should
investigate other SA diagnoses in more depth, and also include other factors unrelated to the COVID-19
pandemic that may influence SA rates on a societal level, such as the business cycle, social security and labour
market regulations, etc.
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Since the study population consisted of privately employed blue-collar workers in the retail and wholesale
industry in Sweden, the results cannot directly be generalized to other types of occupational populations or to
countries with other SA systems or employment frequencies.

Conclusion

In this investigation of SA among blue-collar workers in the wholesale and retail industry before and during
the COVID-19 pandemic, we found that SA due to all diagnoses increased marginally during 2020 and 2021
relative to the four prior years. Patterns of SA by sociodemographic factors and occupation remained similar to
previous years. Warehouse and terminal staff had the highest risk for SA due to COVID-like diagnoses. Given
that this group also had higher rates of SA prior to the pandemic, this could be a group that warrants further
investigation.

Data availability

The used data cannot be made publicly available due to privacy regulations. According to the General Data
Protection Regulation, the Swedish law SFS 2018:218, the Swedish Data Protection Act, the Swedish Ethical Re-
view Act, and the Public Access to Information and Secrecy Act, these types of sensitive data can only be made
available for specific purposes that meet the criteria for access to this type of sensitive and confidential data as
determined by a legal review. Contact imas-cns@Kki.se for information regarding the data.

Received: 4 December 2024; Accepted: 1 April 2025
Published online: 20 April 2025

References
1. Jacob, L. 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. 109, 203-208 (2021).
2. Smith, D. R. M. et al. Sick leave due to COVID-19 during the first pandemic wave in France, 2020. Occup. Environ. Med. 5. (2023).
3. Westerlind, E., Palstam, A., Sunnerhagen, K. S. & Persson, H. C. Patterns and predictors of sick leave after Covid-19 and long Covid
in a National Swedish cohort. BMC Public. Health. 21 (1), 1023 (2021).
4. Swedish Social Insurance Agency. Social Insurance in Figs. (Swedish Social Insurance Agency, 2021).
5. Swedish Social Insurance Agency. Effekter som covid-19 har pa sjukférsékringen. Delrapport 3 [Effects of Covid-19 on social
insurance: Report 3. In Swedish]. Stockholm: Swedish Social Insurance Agency; (2021). Report No.: FK 2020/000065
6. Spetz, M. et al. The sociodemographic patterning of sick leave and determinants of longer sick leave after mild and severe
COVID-19: a nationwide register-based study in Sweden. Eur. J. Pub. Health. 34 (1), 121-128 (2024).
7. Biron, C., Karanika-Murray, M., Ivers, H., Salvoni, S. & Fernet, C. Teleworking while sick: A Three-Wave study of psychosocial
safety climate, psychological demands, and presenteeism. Front. Psychol. 12. (2021).
8. The Public Health Agency Is Calling for Working Remotely (Krisinformation.se (Emergency information for Swedish authorities),
2020). https://www.krisinformation.se/en/news/2020/march/the-public-health-agency-is-calling-for-working-remotely
9. Lyttelton, T. & Zang, E. Occupations and Sickness-Related absences during the COVID-19 pandemic. J. Health Soc. Behav. 63 (1),
19-36 (2022).
10. Diitsch, M. COVID-19 and the labour market: what are the working conditions in critical jobs? J. Labour Market Res. 56 (1), 10
(2022).
11. Reme, B-A., Gresland, M., Gjefsen, H. & Magnusson, K. Impact of the COVID-19 pandemic on sick leave among healthcare
workers: a register-based observational study. Occup. Environ. Med. 80 (6), 319-325 (2023).
12. Sakr, C.J. et al. COVID-19 infections and predictors of sickness related absences among healthcare workers: The Experience of a
tertiary care center with the COVID-19 Pandemic. J. Occup. Environ. Med.. 65 (7). (2023).
13. Rosenbick, R., Lantz, B. & Rosén, P. Hospital staffing during the COVID-19 pandemic in Sweden. Healthcare 10 (10), 2116 (2022).
14. Ohlsson, M. Handels(r)evolutionen Avsnitt 1- Digitalisering Och Konstant Evolution (Handelsradet, 2020).
15. Svensk Handel. Liiget I Handeln: 2021 Ars Rapport Om Branschens Ekonomiska Utveckling (Svensk Handel, 2021).
16. Deltidsarebtet i detaljhandeln. [Part-time work in retail. In Swedish]. (Handelsanstélldas Forbund [The Swedish Commercial
Employees’ Union], 2023).
17. Carlén, S. Kan Deltidsantdillda I Handeln Leva Pa Sin Lon?? [Can Parttime Emplyees in Retail and Wholesale Live off their Salary? In
Swedish] (Handelsanstélldas Férbund [The Swedish Commercial Employees’ Union], 2024).
18. Medelloner i Sverige. [Mean Salaries in Sweden. In Swedish] (Statistics Sweden, 2024).
19. Niedhammer, I. et al. Shoulder disorders related to work organization and other occupational factors among supermarket cashiers.
Int. J. Occup. Environ. Health. 4 (3), 168-178 (1998).
20. Balogh, L., Ohlsson, K., Nordander, C., Bjork, J. & Hansson, G. A. The importance of work organization on workload and
musculoskeletal health — Grocery store work as a model. Appl. Ergon. 53, 143-151 (2016).
21. Forcier, L. et al. Supermarket workers: their work and their health, particularly their self-reported musculoskeletal problems and
compensable injuries. Work 30 (4), 493-510 (2008).
22. Shiri, R, Hakola, T., Hirm4, M. & Ropponen, A. The associations of working hour characteristics with short sickness absence
among part- and full-time retail workers. Scand. ]. Work Environ. Health. 47 (4), 268-276 (2021).
23. Beemsterboer, W, Stewart, R., Groothoff, J. & Nijhuis, F. A literature review on sick leave determinants (1984-2004). Int. J. Occup.
Med. Environ. Health. 22 (2), 169-179 (2009).
24. Allebeck, P. & Mastekaasa, A. Swedish Council on technology assessment in health care (SBU). Chapter 5. Risk factors for sick
leave - general studies. Scand. J. Publ Health. 32, 49-108 (2004).
25. Ludvigsson, J. E, Otterblad-Olausson, P, Pettersson, B. U. & Ekbom, A. The Swedish personal identity number: possibilities and
pitfalls in healthcare and medical research. Eur. J. Epidemiol. 24 (11), 659-667 (2009).
26. Farrants, K. & Alexanderson, K. Sickness absence among privately employed white-collar workers: a total population study in
Sweden. Scand. J. Publ Health. 49 (2), 159-167 (2021).
27. Farrants, K. & Alexanderson, K. Sickness absence and disability pension in the trade and retail industry: A prospective cohort
study of 192,000 White-Collar workers in Sweden. . Occup. Environ. Med. 64 (11), 912-919 (2022).
28. Eurostat Degree of urbanisation, Background 2023. https://ec.europa.eu/eurostat/web/degree-of-urbanisation/background
29. World Health Organisation. International Classification of Diseases, Tenth Revision, ICD-10 (World Health Organisation, 2010). h
ttp://apps.who.int/classifications/icd10/browse/2010/en
30. Effekter som covid-19 har pa sjukforsikringen. Delrapport 2 [Effects of Covid-19 on social insurance: Report 2. In Swedish]. Stockholm:
Swedish Social Insurance Agency; (2021). Report No.: FK 2020/000065.

Scientific Reports |

(2025) 15:13627 | https://doi.org/10.1038/s41598-025-97025-2 nature portfolio


https://ec.europa.eu/eurostat/web/degree-of-urbanisation/background
http://apps.who.int/classifications/icd10/browse/2010/en
http://apps.who.int/classifications/icd10/browse/2010/en
http://www.nature.com/scientificreports

www.nature.com/scientificreports/

31. Salonen, L., Alexanderson, K. & Farrants, K. Sequence analysis of sickness absence and disability pension days in 2012-2018
among privately employed white-collar workers in Sweden: a prospective cohort study. BMJ Open. 13 (12), e078066 (2023).

32. Bekrdftade fall av Covid-19 [Confirmed Cases of COVID-19. In Swedish]. The Public Health Agency of Sweden 2023. https://www.f
olkhalsomyndigheten.se/faktablad/fall-covid-19/

33. Nationell Plan For Vaccination Mot covid-19 [National Plan for Vaccination against COVID-19. In Swedish] The Public Health
Agency of Sweden, (2021).

34. Fan, Y-J., Chan, K-H. & Hung, L. F. N. Safety and efficacy of COVID-19 vaccines: A systematic review and Meta-Analysis of
different vaccines at phase 3. Vaccines 9 (9), 989 (2021).

35. Ding, K., Jiang, W,, Xiong, C. & Lei, M. Turning point: A new global COVID-19 wave or a signal of the beginning of the end of the
global COVID-19 pandemic? Immunity. Inflamm. Disease. 10 (4), 606 (2022).

36. Taylor, L. Covid-19: vaccination reduces severity and duration of long Covid, study finds. BMJ 380, p491 (2023).

37. Socialforsikringen och coronapandemin - En oversikt av Nyttjandet av Socialforsikringen under coronapandemin 2020 [Social
Insurance and the COVID-19 Pandemic - An overview of the use of social insurance during the COVID-19 pandemic 2020. In
Swedish.] Social Insurance Report 2021:1. Swedish Social Insurance Agency, (2021).

38. Gerritse, M. COVID-19 transmission in cities. Eur. Econ. Rev. 150, 104283 (2022).

39. Florida, R. & Mellander, C. The geography of COVID-19 in Sweden. Ann. Reg. Sci. 68 (1), 125-150 (2022).

40. Almlof, E., Rubensson, I., Cebecauer, M. & Jenelius, E. Who continued travelling by public transport during COVID-19?
Socioeconomic factors explaining travel behaviour in Stockholm 2020 based on smart card data. Eur. Transp. Res. Rev. 13 (1), 31
(2021).

41. Nwaru, C. A, Berglund, T. & Hensing, G. Occupational prestige and sickness absence inequality in employed women and men in
Sweden: a registry-based study. BMJ Open. 11 (6), €050191 (2021).

42. Abzhandadze, T., Westerlind, E. & Persson, H. C. Impact of pre-pandemic sick leave diagnoses on the length of COVID-19-related
sick leave: a nationwide registry-based study. BMC Public. Health. 23 (1), 195 (2023).

43. Palstam, A., Westerlind, E., Sunnerhagen, K. S. & Persson, H. C. Recurrent sick leave after COVID-19: investigating the first wave
of the pandemic in a comprehensive Swedish registry-based study. BMC Public. Health. 21 (1), 1914 (2021).

44. Kisiel, M. A. et al. Patterns and predictors of sick leave among Swedish non-hospitalized healthcare and residential care workers
with Covid-19 during the early phase of the pandemic. PLoS One. 16 (12), €0260652 (2021).

45. Ahrenfeldt, L. J., Otavova, M., Christensen, K. & Lindahl-Jacobsen, R. Sex and age differences in COVID-19 mortality in Europe.
Wien. Klin. Wochenschr. 133 (7), 393-398 (2021).

46. Vergara, X. P, Frederick, M., Gibb, K., Wong, J. & Harrison, R. Exposure and illness among workers filing for COVID-19-related
workers” compensation—California, 2020. J. Occup. Environ. Med. ;66(10). (2024).

47. Nathell, L., Malmberg, P, Lundbick, B. & Nygren, A. Impact of occupation on respiratory disease. Scand. J. Work. Environ. Health.
5, 382-389 (2000).

48. Li, X, Sundquist, J. & Sundquist, K. Socioeconomic and occupational groups and risk of asthma in Sweden. Occup. Med. 58 (3),
161-168 (2008).

49. Piha, K., Laaksonen, M., Martikainen, P, Rahkonen, O. & Lahelma, E. Interrelationships between education, occupational class,
income and sickness absence. Eur. . Public. Health. 20 (3), 276-280 (2010).

50. Framke, E. et al. Contribution of income and job strain to the association between education and cardiovascular disease: A 14-year
follow-up of 1.6 million employed men and women in Denmark. J. Am. Coll. Cardiol. (2020).

51. Sumanen, H., Pietildinen, O., Lahti, ]., Lahelma, E. & Rahkonen, O. Interrelationships between education, occupational class and
income as determinants of sickness absence among young employees in 2002-2007 and 2008-2013. BMC Public. Health. 15 (1),
332 (2015).

52. Smeby, L., Bruusgaard, D. & Claussen, B. Sickness absence: could gender divide be explained by occupation, income, mental
distress and health? Scand. J. Public Health. 37 (7), 674-681 (2009).

53. Burstrom, B., Whitehead, M., Lindholm, L. & Diderichsen, E. Inequalities in the social consequences of illness: how well do people
with long-term illness fare in the British and Swedish labour markets? Int. J. Health Serv. 30 (3), 435-451 (2000).

54. Whitehead, M., Hanratty, B. & Burstrom, B. Unequal consequences of ill health. In (ed Graham, H.) Understanding Health
Inequalities, 181-198. (McGraw Hill, 2009).

55. Love, J., Hensing, G., Holmgren, K. & Toren, K. Explaining the social gradient in sickness absence: A study of a general working
population in Sweden. BMC Public. Health 13 (2013).

56. Montenovo, L. et al. Determinants of disparities in covid-19 job losses. NBER Working Paper 27132 (2020).

57. Effekter som covid-19 har pd sjukforsikringen. Delrapport 1 [Effects of Covid-19 on social insurance: Report 1. In Swedish]. Stockholm:
Swedish Social Insurance Agency; (2021). Report No.: FK 2020/000065.

58. Bambra, C., Lynch, J. & Smith, K. E. The Unequal Pandemic: COVID- 19 and Health Inequalities (Bristol Univeristy, 2021).

59. Ludvigsson, J. E et al. Registers of the Swedish total population and their use in medical research. Eur. J. Epidemiol. 31 (2), 125-136
(2016).

60. Davis, H.E. etal. Characterizinglong COVID in an international cohort: 7 months of symptoms and their impact. EClinicalMedicine
38, 101019 (2021).

61. Ludvigsson, J. E. et al. Ethical aspects of registry-based research in the nordic countries. Clin. Epidemiol. 7, 491-508 (2015).

Acknowledgements

Not applicable.

Author contributions

KF and KA designed the study. KF supervised the analyses and drafted the first version of the manuscript. KE,

LC, and KA revised the manuscript for intellectual content. All authors approved the final submission.

Funding

Open access funding provided by Karolinska Institute.
The study was supported by AFA Insurance (grant no. 200362). We utilised data from the REWHARD
consortium supported by the Swedish Research Council (grant no. 2021 —00154).

Declarations

Co

mpeting interests

The authors declare no competing interests.

Scientific Reports |

(2025) 15:13627

| https://doi.org/10.1038/s41598-025-97025-z nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Ethical approval

The project was approved by the Regional Ethical Review Board in Stockholm (Dnr 2007/762—31) and the
Swedish Ethical Review Authority (Dnr 2021-06441-02) who also waived the need for informed consent. In
this type of observational study, based on population-based de-identified register data, informed consent is not
applicable®!. All methods were performed in accordance with the relevant guidelines and regulations.

Additional information
Correspondence and requests for materials should be addressed to K.E

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this article are included in the article’s
Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy
of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025

Scientific Reports |

(2025) 15:13627 | https://doi.org/10.1038/s41598-025-97025z nature portfolio


http://creativecommons.org/licenses/by/4.0/
http://www.nature.com/scientificreports

	﻿﻿Sickness absence among blue-collar workers in the retail and wholesale industry during the COVID-19 pandemic; a longitudinal cohort study﻿
	﻿Background
	﻿Methods
	﻿Data and study population
	﻿Public sickness absence insurance in Sweden
	﻿Variables
	﻿Statistical analyses

	﻿Results
	﻿Discussion
	﻿Strengths and limitations
	﻿Conclusion
	﻿References


