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Abstract

Background The COVID-19 pandemic enforced changes on employment circumstances for all workers but older
workers experiencing job loss are less likely to return to work than younger individuals. Under normal circumstances,
jobloss is a well-recognised risk factor for poor mental health, while it is unclear whether working from home is ben-
eficial or harmful to mental health.

We systematically reviewed the literature to explore the association between enforced changes in employment (job
loss, working from home or being furloughed) and anxiety in the adult population, with a particular focus on older
workers.

Methods The protocol was registered in June 2021 in the International Prospective Register of Systematic Reviews
database. We searched Medline, Embase, Psycinfo and CINAHL (January 2020-July 2023) databases for studies
including older adults (some of the study sample were workers aged over 50 years). Results were presented by nar-
rative review, complemented by a vote-counting technique and effect direction plots to summarise the relationship
between exposures and anxiety.

Results Forty-eight studies from several countries met the inclusion criteria, including 39 cross-sectional and nine
longitudinal studies. The prevalence of anxiety varied between studies due to different tools and cut-offs cho-

sen, reaching as high as 63% in one study. The vote-counting method showed convincing evidence that job loss
since lockdown negatively impacted anxiety overall and among people aged 50 and over. Inconsistent results were
observed across studies investigating the effect of working from home or furlough on anxiety.

Conclusion Disruption of employment during the pandemic and related lockdowns has increased anxiety levels
in the adult population and among older workers. More research is needed to know how persistent these effects are
and to identify strategies to support those most affected.

Systematic review registration The protocol of the systematic review was registered in June 2021 in the Interna-
tional Prospective Register of Systematic Reviews database (PROSPERO: CRD42021260499), and it is provided as sup-
porting information (Additional File 1).
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Background

Western countries, including the UK, are experiencing
a demographic shift towards an ageing population. In
response, governments are implementing policies aimed
at extending working lives and encouraging individuals
to remain in paid employment to older ages [1, 2]. These
measures include increasing the statutory retirement age,
offering financial incentives to delay retirement, promot-
ing flexible working arrangements, and investing in life-
long learning and reskilling initiatives [3, 4].

Since the onset of the COVID-19 pandemic in 2020,
many workers have experienced disrupted employment:
many were forced out of employment prematurely, while
others experienced a sudden shift to working from home
[5]. According to the International Labour Organiza-
tion, in April 2020 a sizeable 68% of the global workforce
were in countries where workplace closures were either
recommended or mandated [6]. In the UK alone, in the
period between January—March 2020 and November—
January 2021, the employment rate went from 76.3%
down to 74.6% and unemployment levels rose through-
out 2020 [7]. Previous studies have shown that unem-
ployment [8] and involuntary transitioning from paid
work to unemployment [9] are important risk factors for
poor mental health among any age workers, and older
workers [10]. The mechanisms behind this association
were addressed in the latent deprivation model proposed
by Jahoda [11], in which the lack of five latent functions
of employment (time structure, social contact, collec-
tive purpose, status, and activity) impacted negatively on
mental health. We therefore anticipated that people with
imposed job loss because of the pandemic were at high
risk of experiencing a worsening in their mental health.
An unexpected job loss, especially among older workers,
is of particular concern as it could significantly compro-
mise their prospect of working to older ages. This is due
to their difficulty re-entering the workforce once they
experience involuntary job loss [12]. In addition, people
aged 50 and older are more likely than younger individu-
als to live with multi-morbidities [13]. The COVID-19
pandemic could therefore have important long-term
negative health consequences for this group, potentially
increasing the prevalence of co-morbidities per person.

It is unclear whether working from home is ben-
eficial or detrimental for mental health, especially when
this work pattern has been rapidly imposed rather than
planned and implemented as part of a common agree-
ment between the employee and employer. A review [14]
comprising studies published up to 2020, reported incon-
clusive findings about the relationship between work-
ing from home and mental health. Some of the studies
included in the review identified working from home to
be associated with increased stress [15, 16], fatigue [17],
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depression [18] or mental exhaustion [19]. Other studies
highlighted a positive impact of working from home such
as better quality of life [20, 21], and improved wellbeing
[22, 23]. The review authors pointed out that adequate
organisational support and formal co-worker and techni-
cal support are paramount for working from home to be
healthy [14]. However, this evidence pre-dates the pan-
demic and may not be relevant to working from home
imposed by the pandemic.

There is also limited evidence post-pandemic about the
impact of being temporarily out of work, paid at 80% of
normal salary, but still retaining a job to return to (i.e.
furlough) on mental health. Some studies found furlough
to increase the risk of depression [24], or more generally
worsen mental health [25], as significantly as job loss.
Others, however, suggested that retaining a job, despite
being furloughed, benefitted mental health [26].

Studies conducted pre-pandemic have demonstrated
that immediate stress reactions following a traumatic
incident—like the COVID-19 pandemic—can result in
negative mental health consequences including depres-
sion and anxiety [27]. The literature reviewed above
suggests that changes in employment because of the pan-
demic may add to the anxiety generated by a pandemic
and exacerbate these effects.

Therefore, the objective of this systematic review was
to critically appraise the body of published evidence eval-
uating the impact of enforced changes in employment
during the COVID-19 pandemic on mental health of the
adult population, with a focus on workers aged 50 and
older. As a measure of mental health, we chose anxiety, as
one of the most common mental health conditions. This
was a pragmatic decision, as exploring several measures
of mental ill-health would not have been manageable.

Material and methods

The protocol of the systematic review was registered
in June 2021 in the International Prospective Reg-
ister of Systematic Reviews database (PROSPERO:
CRD42021260499), and it is provided as supporting
information (Additional File 1). Following the Population,
Intervention, Comparison and Outcome (PICO) format,
our research question was as follows: what have been
the effects of enforced changes in employment circum-
stances that occurred since the COVID-19 pandemic on
levels of anxiety in the adult population?

Search strategy

The study followed The Preferred Reporting Items for
Systematic Reviews and Meta-analysis (PRISMA) guide-
lines 2020 and the PRISMA checklist which can be
found in the supplementary material (Additional File 2).
Search for the systematic review was performed in four
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electronic databases: MEDLINE and Embase (Ovid plat-
form), PsycInfo, and CINAHL (EBSCO platform). Search
strategies are available as Supporting material (Addi-
tional File 3). An initial search included papers published
from January 2020 to May 2022, and this was updated
on the 22nd of July 2023. The search was restricted to
papers published in either English or Italian to align with
the language proficiency of the study team. Only peer-
reviewed papers were included. Returns from searches of
all four databases were imported into EndNote and dupli-
cates were identified and removed. Conference abstracts,
editorials, notes and letters were excluded. A snowball
search was conducted using the Web of Science database,
and the reference list of selected manuscripts to identify
potentially relevant papers that might have been missed
with the initial database search.

Inclusion and exclusion criteria

We included observational studies of all types if (i) they
involved the adult population (>18 years of age), pro-
vided that the sample studied included people aged >50
and (ii) they investigated the effect of changes in employ-
ment (job loss, working from home, change in work-
ing hours, furlough) since the COVID-19 pandemic on
anxiety. We excluded studies when employment change
was unrelated to the COVID-19 pandemic. We included
papers that evaluated anxiety as the outcome, measured
with any validated or not validated tool. Manuscripts
only providing descriptive statistics and not associa-
tions between variables were included, provided they
compared anxiety across categories or levels of changes
in employment. These are named “descriptive studies”
throughout, as opposed to “analytical studies” Addition-
ally, papers exploring the research question in relation
to a specific occupational group/s or on a sample with a
specific health condition, were excluded as their findings
would not be applicable to the general population.

Screening

Titles and abstracts were initially screened for eligibil-
ity by one reviewer (SD), who classified papers as “to
include’, “to exclude” or “uncertain” A second reviewer
(EZ) screened all those that were categorised as “uncer-
tain’, “to include’;, and an additional 10% of those classi-
fied as “to exclude” After discussing discrepancies, both
reviewers (SD and EZ) agreed on which studies required
to be full-text screened to identify those that were suit-
able for inclusion. Reasons for exclusion are detailed in

the flow-chart (Fig. 1) [28].

Data extraction
A data extraction form was created with all fields relevant
to this review. A draft version was trialled on a sample
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of studies by SD and KWB. Two reviewers, SD and EZ
extracted information from all included papers indepen-
dently and compared forms afterwards. Data extracted
included: year and first author of the article, title, country,
data collection period, study design, check for eligibility
criteria, sample size overall and stratified by sex and for
the age group 50 and older (if available), age of sample,
response rate (if specified), definition and prevalence of
the exposure/s and of the outcome, details of whether the
study was purely descriptive or it provided estimates of
associations, statistical methods used, confounders con-
sidered and risk estimates overall and for the age group
50+ (if available).

Collecting unpublished material

In line with recommendations in the Cochrane handbook
[29], and due to our special focus on older workers (>50
years), we contacted all corresponding authors to ask for
additional information regarding any unpublished analy-
ses they were willing to provide, based on the age group
50+.

Risk of bias assessment

Quality of included studies was assessed using a risk of
bias tool, based on a combination of the Scottish Inter-
collegiate Guidelines Network (SIGN) template for
cohort studies [30] and the Joanna Briggs Institute (JBI)
checklist for cross-sectional studies [31] and is provided
as Supplementary material (Additional File 5). The risk
of bias tool was developed and trialled by KWB and SD.
The risk of bias checks were carried out independently
by SD and KWB, and possible outcomes were as follows:
“unacceptable’, “acceptable’; “medium quality’; “high
quality” Results were compared, and discrepancies were
discussed to reach an agreement.

Evidence synthesis

Findings were synthesised narratively according to type
of exposure and study design. The initial aim was to syn-
thesise findings on people aged 50 and older using meta-
analysis; however, due to the heterogeneity of exposures
and tools used to measure anxiety, this was not possible.
Therefore, to provide a quantitative summary of the find-
ings, we employed a “vote-counting” technique. Follow-
ing the methodology from the Cochrane handbook [32],
we first categorised each effect estimate as either show-
ing benefit or harm to health. In this case, a beneficial
effect on health corresponds to a decrease in anxiety. A
sign test was then performed to test the null hypothesis
of an equal number of positive and negative results. To
perform the sign test, we counted the number of effects
showing benefit and those showing harm for each expo-
sure analysed. Inconclusive results were excluded from
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Fig. 1 PRISMA flow-chart
the calculation. Neither statistical significance nor the Results

size of the effect was considered in the computation. An
effect direction plot was then created for each exposure
of interest. This plot uses arrows to visually display the
direction of effect of the association within each study
[33]. The process was conducted separately by type of
study design.

Study characteristics

The PRISMA flow chart showing the studies included
in this review is available in Fig. 1. The initial search
retrieved 5642 papers. After removing duplicates, 3366
titles and abstracts were screened. This process yielded
70 papers as potentially relevant. Assessment of full text
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further excluded 22 papers for the following reasons:
effect estimates/descriptives were not reported (n=3):
wrong exposure (n=6); wrong outcome (n=6); wrong
research question (n=5); cohort profile paper (n=1),
wrong age group (n=1). A snowball search did not
retrieve any additional papers. Therefore, 48 papers were
eligible to be included.

A summary of the main characteristics of the 48 arti-
cles included, along with the quality/risk of bias assess-
ment is shown in Table 1. Studies are presented by
design: the majority had a cross-sectional design (n=39),
while the remaining nine had a longitudinal design. Stud-
ies’ locations varied widely, although the majority were
conducted in high-income countries such as the USA and
Australia. Data were collected at different phases of the
pandemic although most studies focused on the initial
phases of lockdown, in 2020. The number of study partic-
ipants ranged from a minimum of 186 [64] to a maximum
of 1,576,770 [80]. The breakdown of participants by age
was not always reported, with only 34 of the 48 studies
showing the proportion of middle-aged participants in
their sample (the threshold to define middle-aged varied
from 50 to 55 and over depending on the study). In most
studies, women were more represented than men. A total
of nine of the 48 studies were purely descriptive, while 39
showed at least one association between the exposure/s
and anxiety.

The main reasons for scoring poorly on quality assess-
ment were as follows: recruitment of participants mainly
performed with snowball techniques which do not ensure
representativeness of the sample; the use of a cross-sec-
tional design which prevents inference about causality;
and failure to adjust for important confounders in the
analyses such as a measure of socio-economic status and
a measure of health. Only a minority of studies used data
from established cohorts recruited pre-pandemic [62, 63,
71, 74-76, 79]. Of the cross-sectional studies, the major-
ity (n=21) were rated “acceptable’, 17 “medium qual-
ity” and 1 “unacceptable” Longitudinal studies tended
to be of higher quality and 3 were rated “acceptable’;, 3
“medium quality” while 3 “high quality” Details of the
quality assessment for each study are provided as supple-
mentary material (Additional File 4).

Main findings of descriptive studies

Table 2 shows the main findings from those descriptive
studies which were excluded from the “vote-counting”
process. These were all cross-sectional in design. The
quality was rated “acceptable” in eight and “unaccep-
table” in one [49]. Five of the eight descriptive studies
described anxiety among those who experienced job loss.
The studies by Abdalla [82] and Killgore [52] reported
that the prevalence of anxiety was significantly higher
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among participants who lost their job since the start of
the pandemic as compared with those who did not. In a
sensitivity analysis conducted by Killgore et al. based on
16% of their sample aged 50+, the authors found compa-
rable results to those reported in the whole sample. Amer
et al. [37] surveyed 859 adults living in Saudi Arabia,
and reported that anxiety score was higher for partici-
pants with work suspension, as opposed to those work-
ing as before, and similar findings were reported by Pieh
in the UK [59]. On the contrary, a study conducted in a
deprived neighbourhood of Johannesburg (South Africa),
found no differences in the rate of anxiety between those
who lost their jobs and those who did not [45].

Six of these studies reported on the prevalence of anxi-
ety among those who were working from home since
lockdown. In most of these studies, participants working
from home since lockdown were not dissimilar regard-
ing their prevalence of anxiety, compared with those
whose employment had remained unchanged. This was
reported in studies from Italy [43], the UK [59], the USA
[49] and Cyprus [66]. On the contrary, Amer et al. [37]
and Elezi et al. [42] both reported that participants work-
ing from home in lockdown had a higher mean level of
anxiety compared with those who remained working as
before.

Main findings of analytical studies

Job loss and anxiety

Similarly, Table 3 describes the main findings from
the 39 analytical studies. All nine longitudinal stud-
ies explored the prospective association between job
loss and anxiety. A study performed in Australia found
no association between loss of employment and clini-
cally significant anxiety [73]. The study by Matsubayashi
et al. [78] collected data on 9000 residents in Japan and
found that experiencing an adverse job change of any
kind (including but not limited to job loss) was associ-
ated with increased odds of anxiety. The study by Savol-
ainen and colleagues [79] collected data in 2019 and
2020 on a representative sample of 1044 Finnish workers
and found no increase in anxiety for those who became
unemployed since lockdown. Yao and colleagues [80]
showed that participants involuntarily not working (vs
those still in work) were 20% more likely to report anxiety
and that any reason for involuntarily not working (being
laid off, employer’s business closure due to COVID-19,
employer went out of business) was associated with sig-
nificantly increased odds of anxiety as compared with
people voluntarily not working (i.e. retirees). Zhou et al.
[81] recruited 1021 participant residents in the USA
who completed two surveys 1 month apart. Participants
either laid-off, furloughed or otherwise unemployed due
to COVID-19 did not display different levels of anxiety
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Table 1 Characteristics of studies included in the systematic review, by type of study design

Page 6 of 29

Author and Year Country Data collection Number of  Gender Participantsaged  Overall quality
period participants breakdown, N (%) 50+, N (%)
Cross-sectional studies
Abdalla et al, 2021 USA 31st March—-13th 1450 Men =725 (48.2%) Age 60+ = 366 Acceptable (+)
[34] April 2020 Women =725 (29.9%)
(51.8%)
Abrams et al, 2021 USA 2nd April-31st May 6264 Not reported All aged 55+ Medium quality (++)
[35] 2020
Alsaifetal, 2022 [36]  Saudi Arabia Not specified 754 Men =408 (54.1%) Age 56-65 =27 Acceptable (+)
Women = 346 (3.6%)
(45.9%)
Ameretal 2022 [37] Saudi Arabia May 2020-June 2020 858 Men = 368 (42.9%) Age 50-65 =105 Acceptable (+)
Women = 489 (12.3%)
(57.1%) Age 65+=3 (0.4%)
Burhamah et al, 2020  Kuwait 25th-30th May 2020 4132 Men = 1268 (30.7%) Age 51+ = 1241 Acceptable (+)
[38] Women = 2864 (30.0%)
(69.3%)
Burstyn et al, 2021 Philadelphia, USA 17th April-3rd July 911 Not reported Men Age 55+ =81 Medium quality (++)
[39] 2020 (34.6%)
Women Age 55+ =
197 (29.7%)
Dawel et al, 2020 [40] Australia 28th-31st March 1296 Men = 645 (49.8%) Age 50+ =549 Medium quality (++)
2020 Women = 649 (42.4%)
(50.2%)
2 missing values
De Miquel etal, 2022  Spain June 2020 2381 Prevalence (95%Cl) Not reported Acceptable (+)
[41] Men = 47.48%
(45.39-49.58%)
Women = 52.53%
(50.42-54.61%)
Elezietal 2020 [42]  Albania 4th April-29th April 1678 Men = 449 (26.8%) Age 46-55 =68 Acceptable (+)
2020 Women = 1,229 (4.1%)
(73.2%)
Fiorenzato et al, 2021 Italy 29th April-17th May 1215 Men =351 (28.9%) Age 45-65 =429 Acceptable (+)
[43] 2020 Women = 864 (35.3%)
(71.1%)
Fisheretal 2020 [44] Australia 3rd April-3rd May 13,829 Men =3328 (24.1%)  Age 50+ = 7344 Medium quality (++)
2020 Women = 10,434 (53.1%)
(75.5%)
Other =67 (0.5%)
Fisheretal 2022 [45] South Africa 11th May-22nd May 353 Men = 187 (53%) Not reported Acceptable (+)
2020 Women =165
(46.7%)
Other =1 (0.3%)
Guerinetal, 2021 USA 10th June-25th June 2565 Men = 1386 (54.0%) Age 50+= 1198 Medium quality (++)
[46] 2020 Women = 1179 (46.7%)
(46.0%)
Hagen et al, 2022 Norway 1st April-2nd June 19,372 Men = 4648 (24.0%) Not reported Acceptable (+)
[47] 2020 Women = 14,601
(75.4%)
Other =119 (0.6%)
Hammarberg et al, Australia 3rd April-2nd May 13,762 Men = 3328 (24.2%) Age 50+ = 7322 Medium quality (++)
2020 [48] 2020 Women = 10,434 (53.2%)
(25.8%)
Haynes et al, 2021 USA 8th May-6th June 276 Men = 55 (20%) Age 45-64 = 49% Unacceptable (0)
[49] 2020 Women =221 (80%) Age 65+ =14%
Hoffmann et al, 2023 Poland Tst June-31st Dec 1306 Men =290 (22.21%)  Not reported Acceptable (+)

(50]

2021

Women = 1016
(77.79%)
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Author and Year Country Data collection Number of  Gender Participants aged  Overall quality
period participants breakdown, N (%) 50+, N (%)
Jewelletal, 2020 [51] USA 7th April-Tst June 1083 Men =189 (17.6%) Age 45+ =536 (50%) Acceptable (+)
2020 Women = 884 Age 60+ =223
(82.4%) (20.7%)
Killgore et al, 2021 USA 28-h period 1013 Men = 446 (43.6%) Age 50+=160 Acceptable (+)
[52] between 9th Women = 567 (15.8%)
and 10th April 2020 (56.4%)
Manietal, 2023 [53]  India 25th April-10th May 2640 Men = 1609 (61%) Age 51+ =389 Acceptable (+)
2020 Women = 1031 (14.5%)
(39%)
McDowell etal, 2021 USA 3rd April-7th April 2301 Men = 784 (44%) Not reported Medium quality (++)
[54] 2020 Women = 1519
(66%)
Mojtahedietal, 2021 UK, Ireland, North Data collection 723 Men =315(43.6%)  Not reported Acceptable (+)
[55] America, India, Brazil, performed on: 23rd Women =407
and others April-21st May in UK (56.3%)
and Ireland Other =1 (0.1%)
And 18th-25th May
2020
Monnigetal, 2023 USA 18th June-19th July 1079 Men =536 (49.7%)  Age 50+=304 Acceptable (+)
[56] 2020 Women =536 (28.2%)
(49.7%)
Missing =7 (0.6%)
Nelson et al, 2020 US, Canada, Europe  19th March-10th 2065 Men = 636 (30.8%) Not reported Acceptable (+)
[57] April 2020 Women = 1429
(69.2%)
Okaforetal, 2021 USA 15th August-15th 446 Men =170 (38.6%) Not reported Medium quality (++)
[58] September 2020 Women =270
(61.4%)
Other=6
Pieh et al, 2020 [59] UK 21st April-1st May 1006 Men = 462 (45.9%) Age 55-64 =173 Acceptable (+)
2020 Women = 544 (17.2%)
(54.1%) Age 65+ =148
(14.7%)
Prata Ribeiro et al, Portugal 18th March-18th 1626 Men =397 (24.4%) Not reported Medium quality (++)
2021 [60] April 2020 Women = 1229
(75.6%)
Ruengornetal, 2021  Thailand 21st April-4th May 2303 Men =851 (37.0%) Age 514+ =222 Acceptable (+)
[61] 2020 Women = 1384 (9.6%)
(60.0%)
Other = 68 (3.0%)
Settelsetal, 2023 [62] 27 European coun-  June to August 2020 11,231 Men =5161 (45.95%) All aged 50+ Medium quality (++)
tries Women = 6070
(54.06%)
Shahaj et al, 2023 27 European coun-  June to August 2020 44,841 Men = 18,596 All aged 50+ Medium quality (++)
[63] tries (41.5%)
Women = 26,245
(58.5%)
Shalaby et al, 2022 Canada 24th April-2nd June 186 Men = 27 (14.5%) Not reported Acceptable (+)
[64] 2021 Women =159
(85.5%)
Smithetal, 2020 [65] Canada 26th April — 6th June 3305 Men = 1195 (36.2%) Age 55+ = 1000 Medium quality (++)
2020 Women = 2,022 (30.3%)
(61.2%)
Missing = 88 (2.7%)
Solomouetal, 2020  Cyprus 3rd April = 9th April 1642 Men =466 (28.4%) Age 50+ =271 Acceptable (+)
[66] 2020 Women = 1176 (16.5%)
(71.6%)
Umucuetal, 2021 USA May—June 2020 5791 Men = 2399 (25.9%) Not reported Medium quality (++)
[67] Women = 3367

(63.1%)
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Author and Year Country Data collection Number of  Gender Participants aged  Overall quality
period participants breakdown, N (%) 50+, N (%)
Warren et al, 2021 USA 22nd June-5th July 5022 Men = 2042 (40.7%)  Age 55+ =2195 Medium quality (++)
[68] 2020 Women = 2960 (43.7%)
(58.9%)
Wright et al, 2021 UK Tst April-12th May 41,909 Not reported Not reported Medium quality (++)
[69] 2020
Zamanzadeh et al, China, Italy, Japan, 15th April-23rd April - 6089 Men = 2951 (48%) Age 56-65 =948 Acceptable (+)
2023 [70] South Korea, the UK, 2020 Women = 3138 (16%)
the US (52%) Age 66+ = 1035
(17%)
Zhang et al, 2022 27 European coun-  June to August 2020 11,197 Men = 5088 (53%) All aged 50+ Medium quality (++)
[71] tries Women = 6109
(47%)
Zhaoetal, 2021 [72]  Hong Kong 9th-23rd April 2020 1501 Men =672 (44.8%) Age 50+ =748 (49.8) Medium quality (++)
Women = 829
(55.2%)
Longitudinal studies
Batterhametal, 2021  Australia Baseline data col- 1296 Men = 647 (49.9%) Age 55+ =435 Medium quality (++)
[73] lected from 28th Women = 649 (33.6%)
to 31st March 2020, (50.1%)
and 7 follow-up
online surveys
up to June 2020
Blomqvistetal, 2023 Sweden The first question- 1558 Men = 628 (40%) Not reported High quality (+++)
[74] naire between Janu- Women = 930 (60%)
ary/February
2021; follow-up
between January/
February 2022
Blomqvistetal, 2023 Sweden The first question- 1231 Men =531 (43.1%) Not reported Medium quality (++)
[75] naire between Janu- Women =700
ary/February (56.9%)
2021; follow-up
between January/
February 2022
Draganoetal, 2022 Germany 30th April-15th May 161,787 Men=77773 Age 50+ = 103,184 High quality (+++)
[76] 2020 (48.1%) (63.8%)
Women = 84,014
(51.9%)
Hwang et al, 2023 South Korea 3 surveys sentin: 3000 Men=1711(57.0%) Age50+=17.1% Acceptable (+)
[77] June, September Women = 1289
and December 2020 (43.0%)
Matsubayashieta,  Japan June 2020-February 9000 Men = 4464 (49.6%)  40-64 years: Acceptable (+)
2022 [78] 2021 Women = 4536 Men—1629
(50.4%) (36.49%), Women—
1620 (35.71%),
Total—3249 (36.1%)
Savolainen et al, Finland Baseline information 1044 Men =572 (54.79%)  Age 50-66 = 405 High quality (+++)
2021 [79] gathered in Sep- Women =472 (38.79%)
tember-October (45.21%)
2019. Follow-up data
in September—Octo-
ber 2020
Yao et al, 2021 [80] USA Baseline survey 1,576,770 Men = 762,684 Age 504+=735,411 Acceptable (+)
on 23rd April 2020, (48.37%) (46.6%)

followed by follow-
up surveys for up to
17 weeks

Women = 814,086
(51.63%)
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Author and Year Country Data collection Number of  Gender Participants aged  Overall quality
period participants breakdown, N (%) 50+, N (%)

Zhouetal, 2020 [81]  USA Wave 1: 20th April 1021 Men =483 (47.31%) Age 50+ =414 Medium quality (++)
2020 Women = 534 (40.5%)
Wave 2: 4th-8th May (52.30%)
Wave 3: 18th-22nd Non-binary = 4
May (0.39%)

GAD-7 Generalised Anxiety Disorder Assessment - 7 items, GAD-2 Generalised Anxiety Disorder Assessment — 2 items, DASS-21 Depression, Anxiety, Stress Scale - 21,
STAI State-Trait Anxiety Inventory, BAI Beck Anxiety Inventory, AOR Adjusted Odds Ratio, RR Relative Risk, WFH Working From Home

compared with participants already unemployed pre-
pandemic. Blomgqyvist et al. published two papers which
feature in this review. They analysed participants of an
existing cohort of working age Swedes to investigate the
prospective association between job loss (as opposed to a
stable work situation) and anxiety [74] and between hav-
ing been dismissed or received notice and anxiety [75].
In both studies, they found no significant associations of
anxiety with change of job status after full adjustment.
In a large population-based German cohort, although
only less than 1% of the sample reported unemployment
due to COVID-19, the authors showed that having such
experience led to an increase in anxiety (as opposed to
no change in employment position) [76]. Finally, a study
in South Korea, where 15% of the cohort experienced job
loss, showed a negative association between job loss and
anxiety [77]. The remaining studies to explore such asso-
ciations were of cross-sectional design. These studies can
be divided into those showing significant negative effects
of job loss on anxiety [36, 40, 44, 46, 47, 57, 64, 70, 83]
and those finding no significant effects between the two
[41, 56, 61, 69].

The remaining cross-sectional studies used “no change
in employment” (i.e. attending work as before) as ref-
erence category. These all found a positive significant
association between job loss and anxiety. Participants
recruited by Iowa University working pre-pandemic and
who experienced job loss, reported worse anxiety scores
than those whose job was unchanged [54]. Warren and
colleagues [68] recruited a mixed sample of healthcare
workers (40%), non-healthcare essential workers (30%)
and general population (30%) and found that being
unemployed because of COVID-19 (vs. working from
normal location) was associated with higher anxiety and
higher odds of clinically significant anxiety. In their study
looking at the relationship between income reduction
and mental health symptoms, Zhao et al. [72] reported
that participants who became unemployed were 5 times
more likely to report anxiety compared with participants
whose income remained unchanged. A cross-sectional
survey conducted in Philadelphia (USA) showed a signifi-
cant association between job loss and anxiety only among
men [39]. While a survey of the Indian adult population

revealed that those who were temporarily unemployed
since lockdown were twice as likely to score positively for
anxiety, as opposed to people still employed [53]. Smith
et al. compared the adjusted proportions of participants
with anxiety among those no longer working as opposed
to site-based workers. They found that in the overall sam-
ple, participants no longer employed reported similar
adjusted proportions of anxiety compared with partici-
pants still working on site [65].

Three studies used people who were working from
home during lockdown as a reference category. The
first study recruited online just over 4000 residents in
Kuwait and reported that no longer working or study-
ing was associated with slightly increased odds of anxiety
[38]. While a smaller study with data collected in multi-
ple countries reported that losing job/business during
lockdown was associated with higher anxiety score [55].
Finally, results from the Mental Health and Wellbeing
Survey during COVID-19 Pandemic performed in the US
found that no longer working due to COVID-19 was not
associated with anxiety [51].

Working from home and anxiety

Three longitudinal studies explored the association
between working from home and anxiety. The study by
Batterham et al. [73] found that being able to work from
home (vs not) was associated with a greater decline in
anxiety over the course of the follow-up time (3 months).
Among a cohort of Finnish workers [79], there was no
increase in anxiety in those who became home workers
since lockdown. However, the authors found that being
a home worker in 2020 was cross-sectionally associ-
ated with an increase in anxiety. Finally, the study by
Dragano et al. [76] reported that working from home
in lockdown was associated with increased anxiety. The
remaining studies exploring the effect of working from
home on anxiety were cross-sectional. All studies except
two found no significant association between work-
ing from home (either shift to home working or home
working in lockdown) and anxiety [40, 50, 51, 68]. In the
study conducted by Smith and colleagues [65] however,
participants working from home reported significantly
lower prevalence of anxiety compared with participants
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site-based. Prata Ribeiro and colleagues found that work-
ing from home in lockdown was beneficial to anxiety
compared with working from the workplace [60].

Key findings of the “vote-counting” method

Findings from the 39 analytical studies were summa-
rised with the aid of an effect of direction plot and are
presented in Table 4, arranged by study design and study
quality. Of the 30 cross-sectional studies presented in the
table, 27 explored the association between job loss and
anxiety, with 25 of those reporting a negative association
between the two (i.e. job loss harmful to anxiety). Only
one study reported job loss to be beneficial for anxiety
and one study reported inconsistent findings and was
therefore excluded from the calculation of the sign test.
The two-tailed sign test p-value is<0.001, implying con-
vincing evidence of a negative association between job
loss and anxiety. Eight of the nine longitudinal studies
explored job loss as the exposure, seven of which showed
it to increase anxiety while one found the opposite. The
two-tailed sign test p-value is 0.04, suggesting evidence of
a negative association between job loss and anxiety also
among the longitudinal studies.

A total of eight cross-sectional studies reported on the
association between working from home in lockdown
and anxiety: half showed a negative association and half
reported a positive association between working from
home and anxiety. The two-tailed sign test was not sig-
nificant (p=0.39) meaning that there is insufficient evi-
dence to support an association between working from
home and anxiety in any direction. Three of the nine
longitudinal studies explored the effect of working from
home on anxiety and all showed working from home
increased levels of anxiety.

Only two cross-sectional studies evaluated the effect of
being furloughed on anxiety and found opposite results,
while the two longitudinal studies showed that furlough
might have reduced levels of anxiety. However, data
were too sparse for this association to be statistically
significant.

Finally, only three studies included in this review
looked at enforced reduced working hours as the expo-
sure. The two cross-sectional studies produced conflict-
ing results while the longitudinal study found a decrease
in working hours following lockdown reduced levels of
anxiety. One study had a composite exposure defined as
“job loss or reduction in working hours” and found this
increased the odds of anxiety.

Findings among middle-aged people

Of particular interest to our review was the group of
middle-aged people and, although they are represented
in each of the 48 studies included (according to the study
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protocol), only 17 studies reproduced associations sepa-
rately for this age group. Some of these findings were
shown in the published manuscripts while others were
obtained by contacting the corresponding authors.

Hammarberg et al. [48] conducted a short online sur-
vey in Australia and found that women aged 50+ who lost
a job because of COVID-19 restrictions were 50% more
likely to report clinically significant symptoms of anxi-
ety than those who did not. Estimates for men were not
significant. The study by Abrams et al. [35] only included
Americans aged 55+ but failed to find a significant asso-
ciation between job loss or being furloughed, or working
from home and anxiety (vs job unchanged).

Settels, Shahaj and Zhang all conducted secondary
analyses of the Survey of Health, Ageing and Retirement
in Europe (SHARE) which includes adults aged 50+ from
27 European countries. Twenty one percent of the sample
in Zhang’s study said that they had felt more anxious or
nervous than the previous month; however, the authors
did not find a significant association between working
from home (vs working in the usual workplace) and anxi-
ety [71]. Shahaj used the same outcome and reported that
participants who lost their job were twice as likely to have
experienced increased anxiety in the previous month
[63]. Settels found that those who had lost their employ-
ment or their business because of the pandemic were
70% more likely to have felt nervous, anxious or on edge
in the previous month, compared to those who did not
[62]. Most studies were underpowered for this stratified
analysis and did not find significant associations between
exposures and anxiety among people aged 50+ [40, 41,
46, 74, 75, 79]. However, loss of employment was signifi-
cantly associated with increased risk of anxiety among
people age 50+in a series of studies [56, 76, 78, 80], and
the proportion of clinically significant anxiety was higher
among people with job loss vs those without [52]. Finally,
working from home was linked with higher levels of anxi-
ety among people aged 50+in the study by Dragano [76],
while the association was not significant in a study of
Finnish workers [79].

Discussion

In this systematic review, we aimed to combine evidence
on the association between changes in employment
enforced by the COVID-19 pandemic and anxiety among
adults, aged 18 and older, and with a particular focus
on people aged over 50. We identified 48 studies which
met the inclusion criteria, the majority of which adopted
a cross-sectional design. We found strong evidence of
enforced job loss due to COVID-19 increasing the levels
of, or risk of, anxiety, from both cross-sectional and lon-
gitudinal studies. We were unable to find conclusive evi-
dence about the effect of working from home or of being
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Table 4 Effect direction plot of the 39 analytical studies
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Author, year Study design  Country Jobloss  Working Furloughed  Any of job loss, Decrease Study quality
from home reduction working working
hours hours
Dawel [40], 2020 (@ Australia v v ++
Fisher [44], 2020 (&) Australia v ++
Hammarberg [48], cs Australia \& ++
2020
Smith [65], 2020 cs Canada v A ++
Abrams [35], 2021 cs USA v v v v ++
Burstyn [39], 2021 cs USA -’ ++
Guerin [46], 2021 cs USA v A ++
McDowell [54], 2021 cs USA v ++
Okafor [58], 2021 CS USA v ++
Prata Ribeiro [60], 2021  CS Portugal A ++
Umucu [67], 2021 cs USA v ++
Warren [68], 2021 cs USA \& v’ ++
Zhao [72], 2021 (@ Hong Kong v ++
Zhang [71], 2022 (&) 27 European Countries v ++
Settels [62], 2023 (@) 27 European Countries ¥ ++
Shahaj [63], 2023 cs 27 European Countries 'V ++
Wright [69], 2021 (@ UK v ++
Burhamah [38], 2020 cs Kuwait v +
Jewell [51], 2020 CS USA v A +
Nelson [57], 2020 (@ USA, Canada, Europe v +
Mojtahedi [55], 2021 cs UK, Ireland, North \ & A’ +
America, India, Brazil
Ruengorn [61], 2021 (@ Thailand v +
Alsaif [36], 2022 cS Saudi Arabia v +
de Miquel [41], 2022 (@) Spain A +
Hagen [47], 2022 cs Norway v +
Shalaby [64], 2022 (@ Canada v +
Hoffmann [50], 2023 cS Poland A +
Mani [53], 2023 cs India v +
Monnig [56], 2023 (@ USA v +
Zamanzadeh [70], 2023  CS China, Italy, Japan, v +
South Korea, UK, USA
Savolainen [79], 2021 L Finland v v +++
Dragano [76], 2022 L Germany v v +++
Blomqvist [74], 2023 L Sweden v A +++
Batterham [73], 2021 L Australia v v ++
Blomqvist 2 [75],2023 L Sweden A A ++
Zhou [81], 2020 L USA v ++
Yao [80], 2021 L USA v
Matsubayashi [78], L Japan v
2022
Hwang [77], 2023 L South Korea v A +

Study desing: CS: cross sectional; L: longitudinal

Effect direction: upward arrow A= positive health impact, downward arrow ¥ = negative health impact, sideways arrow === no change/mixed effects/conflicting

findings

Sample size: Final sample size Large arrow A >300; medium arrow A 50-300; small arrow A <50

Study quality: +++ = high quality; ++ = medium quality; + = acceptable

Number of outcomes analysed is 1 unless indicated otherwise by the superscript number next to the effect direction
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furloughed on anxiety as data were too sparse to draw
meaningful conclusions. Only three [74, 76, 79] of the 48
studies included, all longitudinal in design, were rated of
“high-quality’; which is at least partly due to the meth-
odological challenges of incepting new research during a
global pandemic.

This systematic review had a particular focus on older
workers, aged 50 and older. Although all papers included
this age group, only 17 provided estimates for this age
group only. Five papers reported an increased likelihood
of anxiety for people who lost their employment after the
beginning of lockdown in this age group overall [56, 62,
76, 78, 80], one paper among older working women only
[48], while one paper identified job loss as a risk factor for
deterioration of anxiety within the previous 4 weeks [63].
Only one paper found a significant association between
working remotely and increased anxiety among adults
aged 50+ [76].

The age group 50+is of great importance as, while
governments are implementing policies to encourage
them to remain in paid employment to older ages, unex-
pected disruption to their employment occurred since
the pandemic may result in a permanent departure from
paid work. Moreover, middle-aged people are likely to
live with multimorbidities. Data from the UK show that
nearly 50% of 50—64-year-olds live with one long-term
condition, while 23% live with 3 or more [13]. Conse-
quently, the rise in anxiety resulting from employment-
related changes since lockdown will add to their already
impaired health and compromise their chances to ever
return successfully to paid employment.

This review shows evidence that the disruption of nor-
mal work functioning since the beginning of the pan-
demic and related lockdowns has had some impact on
anxiety levels in the adult population, with at least similar
effects among workers aged 50+. We cannot exclude that
similar associations may have been identified in differ-
ent periods, given the well-established negative associa-
tion between unemployment and mental health [8-10].
Nonetheless, these effects hold significance given the
number of people affected by changes in employment
since lockdown.

Unfortunately, since changes in employment occurred
in parallel with other sources of stress such as financial
worries, worries about infection, and mandatory isola-
tion, we are unable to disentangle the effect of employ-
ment changes from those of other stressors, in their
impact on anxiety. However, we have no reason to believe
that these stressors may confound the association of
interest. For example, financial worries are likely a con-
sequence of job loss, while worries about infection would
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apply equally to those experiencing a job change and
those who did not—and, if anything, might affect more
strongly the reference group. Finally, mandatory isolation
could be considered as a stressor affecting both groups
and could be seen as a consequence of a job change and
not a confounder of the association.

It is unlikely that combining the estimates in a meta-
analysis would contribute added value due to the diver-
sity of ways in which exposures and outcomes were
assessed. However, in order to have an impression of the
magnitude of the associations, we have pooled evidence
from eight studies, all exploring job loss (assessed in a
variety of ways) in relation to a dichotomous anxiety out-
come, among individuals aged 50+. We found an overall
OR of 1.67 (95% CI 1.39 to 1.93) which suggests a signifi-
cant and moderate increased risk of anxiety for middle-
aged people who have lost their job since the pandemic.
While the effect is moderate at the individual level, it car-
ries important public health implications given the num-
ber of people affected by job losses since the pandemic.

Our findings on the relationship between working from
home in lockdown and anxiety are inconclusive. Whether
working from home during lockdown caused anxiety to
decrease or increase remains uncertain. We speculate
that this result is possibly due to methodological differ-
ences across papers, as individuals working from home
have been compared to a diverse range of other groups.
Additionally, there is evidence that it is not working from
home per se which might act as a stressor, but it is more
an abrupt shift to working from home which might be
unfavourable to health. Unfortunately only a handful of
papers were able to discern whether participants had
shifted to working from home since the beginning of
lockdown [40, 51, 54, 79], while the majority simply clas-
sified them as working from home during lockdown.

These findings might have important implications as,
in the post pandemic era, work practices have shifted
and working from home, or at least hybrid working, has
become more common than before the pandemic. Data
from the European Union show that working from home
was not common before the pandemic, with less than one
in twenty employees reporting working from home regu-
larly in 2018 and less than one in ten doing so occasion-
ally [5]. Before the pandemic, working from home was
usually restricted to certain types of work, and mostly
done on an occasional basis, in order to reduce com-
muting times and to improve work-life balance [84]. It is
therefore to be expected that all that was known about
working from home in a “normal” scenario, might no
longer be valid when the choice element is removed.
With COVID-19 and lockdown, there was an abrupt
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shift to working from home and this moved from being
a voluntary choice of the employee to being something
imposed to them. Forty eight percent of employees in
the EU reported working from home at least some of
the time in July 2020 [5]. Similarly, the percentage of UK
employees exclusively working from home rose from
approximately 3% in January/February 2020 to over 30%
in March/April 2020, during the peak of the first national
lockdown [85].

In the current post-pandemic era, where hybrid work
is widely adopted, a key challenge for employers is to
account for employee’s preferences regarding work
arrangements. Providing flexibility in work location and
scheduling, aligned with the individual’s preferences,
seems essential to warrant a good work-retention and
good employee performance. In some circumstances,
it may be advisable to manage employees’ expectations
regarding work arrangements. At the same time, employ-
ers must ensure accountability by maintaining oversight
of work output and performance to sustain the effec-
tiveness of home working [86]. Different sectors of the
population may have different needs in relation to hybrid
working, with women more likely to be exposed to mul-
tiple household roles, and people from a low socio-eco-
nomic position more likely to have a home environment
less suitable for home working. Additionally, because of
the increased importance of technology while working
remotely, older workers may be in a more disadvantaged
position and may need additional support for a healthy
home working [87].

It is of course important to acknowledge that many
jobs cannot be performed from home and that during
the pandemic, these were the roles fulfilled by “essen-
tial workers” who continued working throughout. This
manuscript has not focused on this important group of
workers.

Some considerations about the methodology of papers
included in the review need to be made. The main expo-
sure of interest was self-reported and assessed in a variety
of ways. Some papers assessed job loss by asking partici-
pants whether they lost their job since the beginning of
lockdown, while others used different definitions or com-
bined categories of exposure, making comparisons across
studies challenging. For example, some papers combined
losing the job with being temporarily unemployed (i.e.
being furloughed). We believe this might not be meth-
odologically correct as the effect of job loss and the one
of furlough on mental health might not go in the same
direction [35, 74, 75].

Because of different definitions of the exposure,
the prevalence of job loss varied widely across stud-
ies. In most studies, it was generally around 8 to 15%: it
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reached 41% when it combined personal and household
job loss [56], and 39% when the authors combined hav-
ing stopped working with having stopped studying [38].
In a descriptive study set in a deprived neighbourhood of
Johannesburg, as high as 70% of their sample reported to
have lost the job since the COVID-19 pandemic [45].

Papers featuring in this review mostly originate from
high-income countries with diverse cultures, welfare
benefit payment, and healthcare systems and that have
adopted different strategies to avoid the spread of the dis-
ease. On the one hand, such factors might pose an obsta-
cle to the generalisability of these findings. On the other
hand, the negative effect of job loss on anxiety has been
found consistently across countries.

Anxiety was also self-reported and assessed with a vari-
ety of screening tools, some validated and some bespoke.
Most studies that used the GAD-7 tool adopted the rec-
ommended cut-off score 10; however, others used dif-
ferent cut-off points. Five papers used a shorter version
of GAD-7, namely GAD-2. Possibly due to the choice
of different cut-off scores, the estimated prevalence of
anxiety varied widely even across studies using the same
screening tool. Nevertheless, the use of different tools
to measure anxiety does not appear to have introduced
bias in the association between employment changes and
anxiety in the current review. Levels of anxiety reported
in these studies are perhaps higher than expected. This is
not surprising as the tools used in all surveys are screen-
ing tools and not diagnostic ones, and a recent study
looking at mental health and wellbeing of healthcare
workers during the pandemic in the UK, showed that the
prevalence of common mental health disorders was sig-
nificantly higher when using a screening tool compared
to estimates obtained when using a diagnostic tool [88].

A strength of this review is the adherence to PRISMA
guidelines throughout which ensures reproducibility,
transparency and rigour of the review process. In addi-
tion, two reviewers screened independently a portion
of titles and abstracts as well as performed data extrac-
tion and quality assessment. This ensured the process
was consistent and rigorous. A possible limitation of the
current review is that we restricted our search to peer-
reviewed evidence only and did not include grey lit-
erature, which may have reduced publication bias. We
mitigated this to some extent by contacting correspond-
ing authors to request additional analysis for the 50+age
group, potentially capturing relevant findings that may
not have been fully reported. Furthermore, a funnel plot
for the odds ratio of anxiety in relation to job loss among
older worker did not show evidence of asymmetry that
would suggest publication bias or small-study effect.
This was further confirmed by Egger’s test (»=0.84). The
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search was also limited to literature published in either
English or Italian. Although we might have missed poten-
tially relevant material by adopting these filters, this is
unlikely as most high-quality research is published in
English. Ideally, this review would have incorporated
only studies with a longitudinal design. Unfortunately,
this would have yielded insufficient numbers of studies
to analyse. Therefore, findings from cross-sectional and
longitudinal studies have been reported, clearly separated
throughout. It is reassuring however that the different
study designs showed broadly similar findings. Addition-
ally, it would have been useful if we could have compared
the findings from studies that explored our research
questions at different stages of the pandemic. Unfortu-
nately, almost all included studies too place in the early
phases of lockdown.

To have a more comprehensive selection of stud-
ies, we contacted all corresponding authors to ask for
any additional analyses they could provide based on the
age category 50 and older. We were unable to conduct a
meta-analysis due to heterogeneity across studies in the
assessment tools used to measure exposure and outcome;
however, we complemented a narrative review with a
vote-counting technique which has a quantitative com-
ponent. Additionally, the association between employ-
ment changes and anxiety was not the main focus of all
papers featuring in the review: in some papers, this was a
secondary analysis only. We are aware that anxiety is only
one aspect of the mental health strain that can derive
from the COVID-19 pandemic. Further research on how
changes in employment affected depression and other
mental health outcomes is therefore needed.

Conclusions

To the best of our knowledge, this systematic review is
the first one to examine the impact of changes in employ-
ment circumstances enforced by the COVID-19 pan-
demic on anxiety of the adult population and older
workers. This review found convincing evidence of a
negative association between job loss and anxiety, but
the effect size did not appear strong enough to justify sig-
nificant concern. Nevertheless, if the association between
job loss and anxiety was to persist long term, older work-
ers who lost their job since the pandemic may deserve
additional support. Considering the inevitability of future
epidemics [89], Governments should ensure that the
mental health of the general population is adequately
supported.
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