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Abstract

Exploring the relationship between working from home, mental
and physical health and wellbeing: a systematic review

Lindsay Blank®,” Emma Hock®, Anna Cantrell®,
Susan Baxter® and Elizabeth Goyder

School for Health and Related Research, University of Sheffield, Sheffield, UK
‘Corresponding author l.blank@sheffield.ac.uk

Background: Understanding the impact of working from home on health and wellbeing is of great
interest to employers and employees alike, with a strong need for up-to-date guidance. The aim of this
systematic review was to identify, appraise and synthesise existing research evidence that explores the
impact of home working on health and wellbeing outcomes for working people and health inequalities in
the population.

Methods: We conducted a systematic review of qualitative, quantitative and observational studies. We
searched databases, reference lists and UK grey literature and completed citation searching of included
papers. We extracted and tabulated key data from the included papers and synthesised narratively.
Factors associated with the health and wellbeing of people working at home reported in the literature
were displayed by constructing mind maps of each individual factor which had been identified. The
findings were combined with an a priori model to develop a final model, which was validated in
consultation with stakeholders.

Results: Of 96 studies which were found to meet the inclusion criteria for the review, 30 studies were
published before the COVID-19 pandemic and a further 66 were published during the pandemic. The
quality of evidence was limited by the study designs employed by the authors, with the majority of
studies being cross-sectional surveys (n = 59). For the most part, for studies which collected quantitative
data, measures were self-reported. The largest volume of evidence identified consisted of studies
conducted during the COVID-19 pandemic which looked at factors which influence the relationship
between working from home and measures relating to mental health and wellbeing.

Fifteen studies which considered the potential for working at home to have different effects for different
subgroups suggested that working at home may have more negative consequences during the
COVID-19 pandemic for women and in particular, mothers. There was very little evidence on age (two
studies), ethnicity (one study), education or income (two studies) in terms of moderating home working
effects, and very limited evidence from before the COVID-19 pandemic.

The concept of enforced working from home and having ‘no choice’ was reported in only one paper prior
to the pandemic and two papers reporting on working from home as a result of COVID-19. However,
the concept of lack of choice around working from home was implicit in much of the literature - even
though it was not directly measured. There were no clear patterns of wellbeing measures which changed
from positive to negative association (or vice versa) during the pandemic.

Limitations: The quality of the evidence base was very much limited by study designs, particularly for
studies published during the COVID-19 pandemic, with the majority of studies consisting of data
collected by cross-sectional surveys (often online). Due to the rapidly expanding nature of the evidence
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ABSTRACT

on this topic, it is possible that new studies were published after the final citation searches were
conducted.

Discussion: The evidence base for the factors which influence the relationship between home working
and health-related outcomes has expanded significantly as a result of the need for those whose work
could be done from home to work at home during the COVID-19 pandemic. Our findings suggest that
there are factors relating to the external context, the role of employers and the circumstances of the
employee which contribute to determining whether someone works at home and what the associated
impacts on health and wellbeing may be. Learning from the COVID-19 lockdown experience will be
important to inform future policy on home and hybrid working.

Future work: There is a need for better-quality studies of the health impact of home working, in
particularly studies which recruit a range of participants who are representative of the working
population and which are designed to minimise sampling/recruitment biases and response biases.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR)
Public Health Research programme (project reference 18/93 PHR Public Health Review Team) and
will be published in full in Public Health Research; Vol. 11, No. 4. See the NIHR Journals Library
website for further project information. The views expressed are those of the authors and not
necessarily those of the NIHR or the Department of Health and Social Care.

Study registration: This study is registered as PROSPERO 2021 CRD42021253474.
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Plain language summary

Introduction

Working from home is becoming more common and has increased due to the COVID-19 pandemic.
However, the impact of working at home on the health of home workers and the general population
remains unclear.

Methods

We looked for research which had been undertaken to help to understand the impact of home working
on people’s health. One researcher summarised the findings of each paper in tables, and these were
checked by a second researcher. These were then drawn together into a final diagram to summarise the
findings of all the relevant studies.

Results

We found 96 papers and reports: 30 published before the COVID-19 pandemic and 66 published during
the pandemic. This shows that the number of studies in this area has increased significantly as a result of
home working due to COVID-19 lockdowns.

The largest volume of studies we found were conducted during the pandemic and looked at measures
of wellbeing and mental health. Lack of choice over whether to work from home was also considered in
respect to wellbeing. Further measures linked to the home-work environment included feeling in control
of time, lack of commuting to work, more time with the family, lower work/family conflict, and spaces
shared with others. Openness to new ways of living was also included.

Fifteen studies suggested overall that working at home may have more negative consequences during
the COVID-19 pandemic for women and, in particular, mothers. There was very little evidence to tell us
how a person’s age, ethnicity, education or income might affect their health when working from home.

Conclusions

Many factors determine whether someone works at home, and the effects on their health and
wellbeing. These are related to what is happening in the world, the employer and type of job, and the
circumstances of the employee.
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Scientific summary

Introduction

Understanding the impact of working from home on health and wellbeing is highly topical and of

great interest to employers and employees alike, with a strong need for up-to-date guidance. There is
therefore a need to formally and systematically synthesise evidence from both before and during the
COVID-19 pandemic to understand the potential impact of current trends in home working and hybrid
working and how negative impacts might be mitigated.

Methods

We undertook a systematic review synthesising qualitative, quantitative and observational data. The
overall aim of this review was to identify, appraise and synthesise existing research evidence that
explores the impact of home working on health and wellbeing outcomes for working people and
health inequalities in the population. Database searching was accompanied by the following additional
search methods: scrutiny of reference lists of included papers; searches for UK grey literature; citation
searching of key included papers. We extracted and tabulated key data from the included papers. Data
extraction was performed by one reviewer, and checked for accuracy and consistency by a second
reviewer. Quality (risk of bias) assessment was undertaken using appropriate tools for the types of
study designs included in the review. The extracted data have been synthesised narratively due to the
diverse nature of the evidence.! Factors associated with the relationship between home working and
health outcomes reported in the literature were displayed by constructing mind maps? of each individual
association which had been identified. The findings from our review were combined with an a priori
model® to develop a final model which was validated in consultation with stakeholders.

Inclusion criteria

Population

The population included anyone in the working population who spends all or some of their working time
at home. Papers which look at students, and those studying, rather than undertaking paid employment
at home, were excluded from this review. Studies which looked at the impact of temporary remote
teaching on teachers (where that was not their normal mode of teaching) as a result of COVID-19
lockdown measures were also excluded from the main review (these studies are discussed separately;
see Supplementary Material: Full paper excluded studies. Studies from Organisation for Economic
Co-operation and Development* countries only were included in the review.

Exposure

This included hybrid models of home working where some time is spent working at home and some in
the office or other traditional place of work. Other aspects of flexible and remote working which do not
relate directly to home working,, for example studies about flexible office hours or specifically about
working in remote locations away from the home, along with the impact of work accessibility (e.g. the
impact of remote access to emails on home life), were considered to be outside the scope of this review.

Context

The extent to which people have been asked to work at home has escalated dramatically in response to
the COVID-19 pandemic and much of the recent evidence relates to the specific circumstances of home
working during the pandemic. The review and model take steps to take account of this by considering
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evidence from both before and during the pandemic and also considering the implications for future
research and policy directions.

Outcomes

Any factor that has been shown to be associated with the health of people working at home was
included. An association is defined as the link between two variables (often an exposure and an
outcome) which is not necessarily a causal relationship. This included all measures of physical health
(including self-reported outcomes) and mental health (including clinical indicators such as diagnosis and
treatment and/or referral for depression and anxiety alongside self-reported measures). All measures
associated with wellbeing including but not limited to wellbeing, happiness, mood and stress-related
outcomes were included. Work satisfaction, along with all other employment-related outcomes such as
job performance and work-life balance, as outside the scope of this review.

Studies

We included quantitative, qualitative, mixed-method and observational studies. Studies with and
without a comparator group were included. Books and dissertations were excluded (but references were
checked for relevance in specific cases). Case studies were considered on an individual basis in terms of
their study design and risk of bias.

Results

In total, 96 pieces of relevant evidence were identified and included. Of 96 studies which were found to
meet the inclusion criteria for the review, 30 studies were published before the COVID-19 pandemic (or
using data from before the COVID-19 pandemic, without making particular reference to it) and a further
66 were published during the pandemic (and made specific reference to COVID-19 and the pandemic
influence on home working). This demonstrates the significant increase in the evidence base throughout
2020-2021 as a result of working from home in the pandemic. Overall, the quality of evidence was
limited by the study designs employed by the authors, with the majority of studies being cross-sectional
surveys (n = 59), mostly conducted online during the COVID-19 pandemic. For the most part, for
studies which collected quantitative data, measures were self-reported. A small number of studies used
validated scales to measure specific outcomes such as wellbeing, quality of life (QoL), general health,
anxiety and depression.

Pre-COVID studies

Prior to the COVID-19 pandemic, the evidence base for the impact of working from home on overall
health was limited. We identified only seven studies which considered these factors.>** A more
substantial volume of evidence exists which consists of 24 studies considering the effects of working
at home on a broad range of wellbeing and mental health-related measures prior to the COVID-19
pandemic.612-34

COVID-19 studies

As a result of the COVID-19 pandemic and work-at-home orders given as part of lockdown restrictions
in many countries the evidence base on the health impacts of working from home has developed rapidly
in the last two years. However, the focus on wellbeing over physical health persists and most studies
consisted of cross-sectional survey data with self-reported outcomes. Even as a result of increased
working from home due to COVID-19 the volume of literature linking working at home with general
health outcomes has not increased substantially. A further five studies linking the outcomes of QolL,
higher demands and lifestyle factors (diet and alcohol intake) show an inconsistent picture in terms

of their associations with working at home.*>-3” The COVID-19 pandemic has also resulted in a slight
increase in the number of studies reporting factors which influence the associations between working
at home and physical health measures.*-4¢ Notably all the factors reported had a negative impact on the
health outcomes (or no association was found).
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The largest volume of evidence identified consisted of studies conducted during the COVID-19
pandemic which looked at factors which influence the associations between working from home and
measures relating to mental health and wellbeing.173542444547-59 A broad range of measures relating to
wellbeing were used by study authors including direct measures of wellbeing and measures of mental
health (including negative affect, anxiety, depression, psychological distress) and stress (including
perceived stress, perceived self-efficacy, ‘stress, worry and pressure’, burnout, ‘cognitive worsening’ and
specific stress including parenting stress and occupational stress). Measures linked to wellbeing included
sleep (sleep quality, time sleeping and fatigue), alcohol use and physical activity (PA)/inactivity (opportunity
to exercise, sedentariness, standing and movement, lack of sports facilities open). Increased health
concerns were also reported, as were factors linked with social interaction (social isolation, loneliness,
minimal contact with others and social support). Satisfaction with working from home (including sense
of worthwhile life) and QoL measures were also reported. Lack of choice over whether to work from
home along with work autonomy and measures linked to videoconferencing (videoconference fatigue
and technostress) were also considered in respect to wellbeing. Further measures linked to the home-
work environment and wellbeing included feeling in control of time, lack of commute, more time with
the family, lower work/family conflict, and spaces shared with others. Openness to new ways of living
was also included.

Inequalities and studies which consider sub-populations

A total of 15 studies considered the potential for working at home to have different effects for different
subgroups of the population.1227-30.38425060-67 A combination of studies which recruited specific sections
of the population and those which included subgroup analyses within their reported results suggested
overall that working at home may have more negative consequences during the COVID-19 pandemic
for women and, in particular, mothers. However, it was impossible to tell whether this was primarily as
a result of lockdown-related childcare responsibilities and home schooling or related to other aspects
of home working during the pandemic. There was very little evidence on age, ethnicity, education

or income in terms of moderating home working effects, and very limited evidence from before the
COVID-19 pandemic.

The impact of COVID-19 on working from home

A notable omission from the evidence is that the concept of enforced working from home and having
‘no choice’ was reported in only one paper prior to the pandemic and two papers reporting on working
from home as a result of COVID-19 and the associated lockdown measures. However, the concept

of lack of choice around working from home was implicit in much of the literature published during
COVID-19 - even though it was not directly measured.

Surprisingly, there were no clear patterns of wellbeing measures which changed from positive to
negative association (or vice versa) during the pandemic. This is of course determined by what

authors chose to measure and report, and the paucity of evidence on wellbeing measures prior to the
pandemic, so should in no way be taken to suggest that pandemic home working did not have an effect
on wellbeing overall. Numerous factors such as space available at home, the presence of children or
housemates, and employee expectations around workload and working hours were relevant to health
and wellbeing while working from home. Further it is impossible to separate out the effects of COVID-
19 lockdown and uncertainties on wellbeing from the direct impacts of home working during this time
on wellbeing, particularly for studies conducted during the early stages of the pandemic. In terms of
physical and overall health measures, the significantly smaller number of studies measuring these types
of association both before and during the COVID-19 pandemic made it even more challenging for any
potential patterns to be identified. However, there is some indication that the association between
working at home and PA measures became more negative during the COVID-19 pandemic, with five
studies reporting reduced PA (compared with a more mixed picture before the pandemic of two
studies reporting positive factors, one negative, and one reporting no effect). This is unsurprising
given the lockdown measures in which home working was implemented, during which time sports
facilities, leisure centres and gyms were closed.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

XXi



XXii

SCIENTIFIC SUMMARY

Conclusions

The evidence base for the factors which influence the associations between home working and health-
related outcomes has expanded significantly as a result of the need for those whose work could be
done from home to work at home during the COVID-19 pandemic. However, it remains limited in terms
of study quality and is focused on mental health and wellbeing-related measures at the expense of
measures of physical and overall health. Due to the rapidly expanding nature of the evidence on this
topic, it is possible that new studies were published after the final citation searches were conducted
(November 2021) and before completion of this synthesis (mid-December 2021). The quality of the
evidence base was very much limited by study designs, particularly for studies published during the
COVID-19 pandemic, with the majority of studies consisting of data collected by cross-sectional surveys
(often online).

The current evidence base is not strong enough to determine whether certain individual factors are
most important in the pathway between home working and health outcomes and there is a further
lack of evidence to determine which groups within a population might be at greatest risk of negative
outcomes. However, the findings of our systematic review and resulting model of factors which
influence the associations between working at home and employee health suggest that there are
factors relating to the external context, the role of employers and the circumstances of the employee
which contribute to determining whether someone works at home and what the associated impacts on
health and wellbeing may be. External drivers and current trends, as well as the COVID-19 pandemic,
contribute to the contextual factors. The employer response is determined by their capacity and
willingness to allow and/or mandate home working and hybrid options. If those choices are offered, then
the individual factors relating to the employee, their job and their home environment (including their
exposure to health inequalities) determine whether they are enabled to choose to work at home, and
ultimately whether their experience is positive or negative in respect to the impact on their health and
wellbeing. Learning from the COVID-19 lockdown experience will be important to inform future policy
on home working.
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Introduction

Definitions of home, remote and tele working

In its broadest sense, working from home involves the practice of conducting paid occupational work

in the home. Various terms have been used to describe working from home, including ‘teleworking’,
‘telecommuting’, ‘e-working’ and, more recently, ‘new ways of working’. Teleworking and telecommuting
were terms coined in 1973 by Jack Nilles,®® and refer to the direct substitution of travel to a workplace
for telecommunication (e.g. telephone calls, email, videoconferencing), and apply generally to managerial
and office work.®® The emphasis was on reducing travel (and thus traffic, particularly at peak times),

and therefore Nilles®® considered that working for home-based businesses would not be considered

as telecommuting, since there was no commuting to be substituted. In contemporary times, the focus

is on internet connectivity, and the term ‘remote e-working' is also used to describe this, with some
suggestion that this is a preferred term in Europe,'?¢? and again relates to traditional office work.

Nowadays, working from home can be positioned as one type of ‘flexible working arrangement’
(alongside part-time work and flexible hours), with the flexibility arising in the location of the work.”
Messenger and Gschwind”® refer to three generations of telework as mobile technology advanced
over time and locate these in a conceptual framework. The first generation (the ‘home office’) located
telework in the home, the second generation (the ‘mobile office’) located telework additionally in

third spaces (anywhere where work can be done regularly away from the workplace and home aided
by information communication technologies, e.g. trains, airports, the client’s premises) and the third
generation (the ‘virtual office’), referred to as ‘new ways of working’, located telework additionally in
intermediate spaces (those that fall between the workplace, home and third spaces, e.g. car parks, lifts,
pavements). Thus, working from home and telework/e-working overlap to a large extent, as telework
can be undertaken in the home (but in other places too, under the most recent definition); however, not
all work from home (WFH) is telework (e.g. running a small business, such as small-scale manufacture,
or childcare). Working from home also includes work that is temporally flexible as well as temporally
constrained by the employer.

Originally, telework was conceptualised as a complete substitution for traditional office work, mainly
due to technological constraints at the time, for instance, the need to use a fixed-location desktop
computer and telephone. With advances in technology and reconceptualisation of telework as ‘new
ways of working), it is possible for employees to engage in ‘hybrid working’ (i.e. working from home on
some days and working in the workplace on others). Thus, contemporary definitions refer to telework as
working away from the employer’s premises ‘for a portion of the work week while keeping in contact via
information and communications technology’ (p. 511).7*

Initially, working from home (mainly via telework, among office workers), based mainly on a hybrid
working model, was conceptualised as beneficial to both employees, who could benefit from the
flexibility it afforded, and employers, who could benefit from more satisfied employees and lower
turnover.”t72 However, the prevalence of teleworking did not rise as rapidly as initially expected, due

to resistance from management and a lack of trust, with the most famous example being Yahoo's
decision to abandon its working from home policy in 2013.7° More recently, the widespread adoption of
working from home due to the COVID-19 pandemic has also revealed many disadvantages, which may
counteract the advantages that previously drove arguments for its uptake.”?
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Prevalence of home working

Various data sources report data on the prevalence of working from home. According to the
Chartered Institute of Personnel and Development (CIPD),”® in pre-pandemic times 18% of the

UK workforce worked from home occasionally, and just over 2% worked mostly from home. The
UK Office for National Statistics (ONS)7* reported that, in 2019, 5.2% of people in employment
reported working mainly from home, 12.3% reported working from home at some point in the
week prior to the interview and 26.7% people reporting ever having worked from home. These
rates were highest in the information and communication sector (14.8%, 32.8% and 53.1%,
respectively), the professional and scientific sector (12.8%, 26.3% and 46.3%, respectively) and

the real estate sector (12.3%, 18.4% and 40.3%, respectively), and lowest in the accommodation
and food services sector (2.1%, 4.4% and 10.0%, respectively), the transport and storage sector
(1.8%, 3.4% and 11.0%, respectively), and the wholesale, retail and vehicle repair sector (3.2%, 6.2%
and 13.4%). The ONS data show a clear social gradient in home working, with the highest rates
among managers, directors and senior officials (10.0% mainly worked from home, 24.3% worked
from home in the week prior to the interview and 46.7% ever worked from home), followed by
professional occupations (5.8%, 20.3% and 45.0%, respectively) and associate professional and
technical occupations (8.1%, 19.3% and 36.5%, respectively), intermediate levels in administrative
and secretarial occupations (6.9%, 10.5% and 19.9%, respectively), skilled trades occupations (2.4%,
5.5% and 17.9%), and caring, leisure and other service occupations (4.5%, 5.3% and 14.1%), and
the lowest rates found among elementary occupations (0.5%, 0.9% and 4.2%, respectively), process
plant and machine operatives (1.2%, 2.1% and 6.5%), and sales and customer service occupations
(1.6%, 3.1% and 8.7%, respectively).”*

The COVID-19 pandemic caused a rapid increase in working from home across many sectors and
occupational types. The CIPD”® report that employers estimated that around 54% of their workforce
were working continuously at home (with 35% of employers reporting that up to a quarter were,

over 40% reporting that 75-99% were and 21% reporting that all of their workforce were working
continuously from home). This was highest in the business and financial services sector (75-80%) and
the public administration sector (67%), but lower in education, healthcare and other services (between
40% and 46%) and lowest in distribution (31%) and production (39%).

The ONS reports similar figures. In April 2020 specifically, towards the start of emergency pandemic
control measures in the UK, 46.6% of people in employment did some work at home, with 86.0%
reporting that they worked at home as a result of the COVID-19 pandemic.”> As with pre-pandemic data
there was a social gradient in home working; the highest proportions of those who did some work at
home were among managers, directors and senior officials (67.3%), those who worked in professional
occupations (69.6%) and associate professional and technical occupations (63.7%), although those
working in administrative and secretarial occupations were not far behind (57.2%), perhaps because
of the prevalent use of ICTs in those roles, and the lowest proportions of those who did some work
at home were process plant and machine operatives (5.4%), those who worked in sales and customer
service occupations (15.9%), caring, leisure and other service occupations (14.9%), and skilled trades
occupations (18.9%).7°

In 2020, 35.9% of those employed did some work in the home (9.4 percentage points higher than

in 2019).7¢ Similar to pre-pandemic figures, the highest proportions of people mainly, recently and
occasionally working from home in 2020 worked in the information and communication sector (21.9%,
32.3% and 7.8%, respectively), professional and scientific sector (17.4%, 29.2% and 9.6%, respectively),
and the financial services and real estate sector (13.3%, 33.3% and 7.5%, respectively), with the lowest
proportions in the accommodation and food services sector (2.7%, 3.2% and 6.4%, respectively),
transport and storage sector (3.3%, 8.4% and 6.9%, respectively) and wholesale, retail and vehicle
repair sector (5.0%, 7.4% and 7.4%, respectively).”® As with pre-pandemic data, the social gradient in
working from home in 2020 is reflected in educational qualifications; the highest proportions of people
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working from home mainly, recently and occasionally had a higher degree (11.7%, 29.2% and 13.4%,
respectively), or a degree or equivalent (10.9%, 25.0% and 11.0%, respectively), with intermediate
proportions among those educated to A-level or equivalent (8.0%, 17.0% and 10.1%, respectively) and
GCSE or equivalent (6.4%, 12.7% and 9.4%, respectively), and the lowest proportions among those with
no qualifications (4.0%, 3.2% and 6.7%, respectively) and entry-level qualifications (5.9%, 9.4% and
6.9%, respectively).”®

Looking to the future, the CIPD”® reports that employers expect 37% and 22% of their workforce

to WFH after the COVID-19 pandemic on a regular basis and all the time, respectively, with many
companies preparing for hybrid working, where people would either WFH 1-2 days a week or work
from the workplace 1-2 days a week. Employees surveyed also preferred a hybrid approach overall.
Thus, with a shift towards working from home for at least part of the working week over the medium
to long term, evidence on the impact of working from home takes on greater importance than in
previous times.

Guidance for the health of home workers

The current review is also timely in the sense that while there is a plethora of guidance on workplace
health for other types of workplace, supported by an extensive range of workplace health programmes
and specific interventions, there is a dearth of appropriate evidence-based workplace health guidance
that specifically relates to the home as the workplace. The transition to wide-scale working from home
at the start of the COVID-19 pandemic was rapid and unprecedented, and many organisations lacked
the infrastructure and systems to support employees with these changes, at least initially.”” Schall

and Chen’® argue that specific challenges to occupational safety and health inherent in working from
home can arise from a lack of face-to-face supervision, a lack of information and support relating to
ergonomics, increased isolation from colleagues, and blurred boundaries between work and home. Such
occupational safety and health risks may include musculoskeletal issues resulting from a sub-optimal
workstation (potentially also combined with long work hours) and mental health issues resulting from
isolation, blurred boundaries, overwork and work-home conflict.”®

Since the COVID-19 pandemic and associated emergency measures began, a large volume of survey
data has been collected, which has raised concerns about the impact of working from home on health,
wellbeing and inequalities.”” Health and wellbeing are undeniably important among workers. As well

as being important as outcomes in their own right, the health and wellbeing of workers can play an
important role in the functioning of organisations, since those with higher levels of health and wellbeing
are likely to have greater job satisfaction and organisational commitment and lower absenteeism and
turnover intention.®””* Any potential detriment to health and wellbeing due to working from home

is likely to have been magnified at a population level during the pandemic, because of the increased
prevalence of home working and the crisis situation. Following the crisis, large numbers of people are
expected to continue to WFH, at least some of the time, as discussed earlier.

Inequalities

Wide-scale working from home has also highlighted inequalities. Women with children have faced
disproportionate challenges in working from home without childcare support during the pandemic.®
Disproportionate challenges have also been experienced by those with a smaller living space and more
people in the home. The Royal Society for Public Health*? reported that 26% of people working from
home were working from a sofa or bedroom, and a greater proportion of people (41%) were more
likely to think that working from home was worse for their health and wellbeing if they lived with
multiple housemates compared with those who lived on their own (29%) or just with a partner (24%).
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Social gradients in the proportions of people able to WFH documented in pre-pandemic times have
persisted during the more widespread use of working from home during the pandemic, as discussed
earlier, with higher rates of home working reported among higher-grade professions and those with
more advanced educational qualifications. The ONS’¢ reported that ‘The average gross weekly pay of
employees who had recently worked from home was about 20% higher in 2020 than those who never
worked from home in their main job, when controlling for other factors; this continues a long running
trend’ (p. 3).

Thus, the issue of the impact of working from home on health and wellbeing is highly topical and of
great interest to employers and employees alike, with a strong need for up-to-date guidance. There

is therefore a need to formally and systematically synthesise evidence from both before and during
the COVID-19 pandemic to understand the potential impact of current trends in home working and
hybrid working and how negative impacts might be mitigated. Previous reviews examining this issue
either predate the pandemic (and therefore did not consider the mass home working of recent times),
or were conducted rapidly and/or focused on a specific aspect of working from home (e.g. virtual
teams, teleworking), a specific timeframe (e.g. since the start of the pandemic) or a specific outcome
(e.g. psychological distress, lived experience). There is currently a dearth of comprehensive systematic
reviews on this topic, and the current review aims to fill this gap to provide evidence that can inform
recommendations and guidance on working from home. This could inform decision-making by employers
and workers about future patterns of home and hybrid working and about how employers can support
workplace health, when the workplace is the worker's home, and aim to mitigate inequalities brought
about or exacerbated by working from home.
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Methods

Review methodology and approach

We undertook a systematic review synthesising qualitative, quantitative and observational data. As
the review was time-constrained, we employed elements of rapid review methodology as outlined

by Kelly et al. (2016)* and described in the methods sections below (for example limiting the number
of papers which were formally double extracted, and not routinely contacting included authors for
additional references).

Aims and objectives

The overall aim of this review was to identify, appraise and synthesise existing research evidence that
explores the impact of home working on health and wellbeing outcomes for working people. We aimed
to gain a better understanding of the factors that influence the physical health, mental health and overall
wellbeing of home workers (including hybrid working where some time is spent working at home and
some in the office or traditional place of work) as well as the potential for the wider impacts of home
working on health inequalities.

The objectives in order to achieve this aim were:

e to conduct a systematic review drawing on relevant, qualitative, quantitative and observational
studies on the factors which influence the impact of home working (on the health of people working
at home)

e to describe the evidence for the potential impact of these factors in relation to health inequalities

e to co-produce with stakeholders, a conceptual model to represent the factors that influence
the health and wellbeing of home workers, and including the impact of home working on
health inequalities

e toidentify the implications of the findings for developing evidence-based recommendations for
policy and practice, including guidance to employers, and for future research priorities.

Search strategy

The searches were informed by a literature mapping exercise which was undertaken to scope out the
volume and type of potentially relevant literature available.®

We began by conducting searches in relevant databases. The search, which comprised subject headings
and free-text terms, was initially developed on MEDLINE before being adapted for the other databases
(see Supplementary Material: Search strategies). The following databases were searched: MEDLINE,
EMBASE, Web of Science (Science Citation Index and Social Science Citation Index), Applied Social
Sciences Index and Abstracts (ASSIA), International Bibliography of Social Sciences (IBSS), PsycINFO
and LabourDiscovery.

The search was restricted to papers in English from Organisation for Economic Co-operation and
Development (OECD)* published from 2010 to current.

Database searching was accompanied by the following additional search methods:
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e scrutiny of reference lists of included papers and relevant systematic reviews (within search dates)
e searches for UK grey literature

e search of relevant key websites

e citation searching of key included papers.

Authors were not routinely contacted to source additional papers. However, one study author was
contacted to clarify a point in their paper.

Due to the rapidly expanding nature of the evidence on this topic, more citation searching was
conducted than anticipated in order to identify papers published within the timeframe of the review.
Citation searches were continued until no further new factors (not previously included in the analysis)
were identified. Previous systematic reviews of relevant studies identified during the searches were not
included, but their reference lists were checked to identify potentially relevant primary studies (within
our search dates) that had not been identified by other methods.

Inclusion criteria

Population

The population included anyone in the working population who spends all or some of their working time
at home. Papers which look at students, and those studying, rather than undertaking paid employment
at home, are excluded from this review. Studies which looked at the impact of temporary remote
teaching on teachers (where that was not their normal mode of teaching) as a result of COVID-19
lockdown measures were also excluded from the main review (these studies are discussed separately;
see Supplementary Material: Full paper excluded studies).

Exposure

This included hybrid models of home working where some time is spent working at home and some

in the office or other traditional place of work. Other aspects of flexible and remote working which do
not relate directly to home working, for example studies about flexible office hours or specifically about
working in remote locations away from the home, along with the impact of work accessibility (e.g. the
impact of remote access to emails on home life), were considered to be outside the scope of this review.

Context

The extent to which people have been asked to work at home has escalated dramatically in response to
the COVID-19 pandemic and much of the recent evidence relates to the specific circumstances of home
working during the pandemic. The review and model take steps to take account of this by considering
evidence from both before and during the pandemic and also considering the implications for future
research and policy directions.

Outcomes

Any factor that has been shown to be associated with the health of people working at home was
included. An association is defined as the link between two variables (often an exposure and an
outcome) where no causal relationship between the variables can be defined. This included all measures
of physical health (including self-reported outcomes) and mental health (including clinical indicators such
as diagnosis and treatment and/or referral for depression and anxiety alongside self-reported measures).
All measures associated with wellbeing including but not limited to wellbeing, happiness, mood and
stress-related outcomes were included. Work satisfaction, along with all other employment-related
outcomes such as job performance and work-life balance, is outside the scope of this review.

Studies

We included quantitative, qualitative, mixed-method and observational studies. Studies with and
without a comparator group were included. Books and dissertations were excluded (but references were
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checked for relevance in specific cases). Case studies were considered on an individual basis in terms of
their study design and risk of bias. Studies from OECD* countries only were included in the review.

Study selection

Title and abstract screening

Search results were downloaded to a reference management system (EndNote). The title and abstract of
each reference were screened against the inclusion criteria by one reviewer, and checked for agreement
by a second reviewer. Keyword tags were used to identify the reviewer who had screened the record
and to determine whether each record should be retained for consideration at the full paper stage. Full
papers of potentially included studies were download as the pdf version and linked to the EndNote
record for that reference. Where reviewers disagreed on the potential inclusion of a paper (i.e. one
tagged the paper to be considered at the next stage and the other did not) the full paper was obtained
to clarify the relevance of the work to the inclusion criteria. This was agreed by consensus between the
three reviewers.

Full paper screening

The full paper of all potentially relevant papers was read by one reviewer. Where a decision to exclude
the paper (due to lack of relevant data) was made the reason for this decision was tabulated and checked
by a second reviewer. Uncertainties were resolved by discussion between the three reviewers and
among the wider review team as required until a definitive list of included papers was obtained.

Data extraction

A data-extraction form was devised based on forms used successfully in previous reviews of public
health topics using similar approaches undertaken by the review team. The extraction form was piloted
by each of the three reviewers and any suggested revisions discussed and agreed.

We extracted and tabulate key data from the included papers. This included the study first author and
year, country of origin, study design and methods of analysis, study population, outcome measures,
study aims, summary of results, key messages and conclusions, and any study limitations.

Data extraction was performed by one reviewer, with a 10% sample formally checked for accuracy and
consistency by a second reviewer. The lead reviewer (LB) also re-read all papers and extractions in order
to be as familiar as possible with the evidence base. The data-extraction process for this review focused
on identifying the links between factors reported in the papers. We included quantitative measures of any
associations where these were reported. For qualitative papers we extracted data from both the authors’
findings and from raw data within the published paper. The descriptions of factors was recorded exactly as
defined by the study authors; definitions were not manipulated nor was any attempt to classify or group
factors attempted at this stage. In practice, the included papers were revisited and the extraction-table
data checked on several occasions throughout the data-synthesis and report-writing stages.

Quality appraisal

Quality (risk of bias) assessment was undertaken using appropriate tools for the types of study designs
included in the review (see Table 1. Quality appraisal tools). Quality assessment was performed by one
reviewer, with a 10% sample checked for accuracy and consistency by a second reviewer. Mixed-
methods studies were quality appraised for each type of method and data included in the study. Where
there was not enough information contained in the paper to do this, the study was quality appraised
with respect to the main focus of the data and approach.
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TABLE 1 Quality-appraisal tools

Study type QA tool Accessed via

Crosssectional CEBMa Center for Evidence-Based Management (2014).

studies Critical Appraisal Checklist for Cross-Sectional Study.
Retrieved (month, day, year) from www.cebma.org

Qualitative CASP CASP-Qualitative-Checklist-2018_fillable_form.pdf

studies (b-cdn.net)https:/casp-uk.net/casp-tools-checklists/

Cohort studies CASP CASP Cohort Study Checklist 2018_DRAFT.docx
(b-cdn.net)udy Checklist 2018_DRAFT.docx (b-cdn.
net)

Quasi- JBI Systematic Reviews https:/jbi.global/sites/default/files/2020-07/

experimental Checklist_for_Quasi-Experimental_Appraisal_Tool.

studies pdf

Grey literature AACODS checklist http:/dspace.flinders.edu.au/dspace/

AACODS, Authority, Accuracy, Coverage, Objectivity, Date, Significance; CASP, Critical Appraisal Skills
Programme; CEBMa, Center for Evidence-Based Management; JBI, Joanna Briggs Institute

The overall quality of the evidence base and its impact on the review findings was also considered in
order to describe the volume, quality and degree of consistency in the evidence, and where there are
gaps requiring primary research.

Data synthesis

The extracted data were synthesised narratively due to the diverse nature of the evidence.! The variance
in reported outcomes precluded any meta-analytical approaches to the data. We aimed to summarise

all of the factors reported in the included papers to develop an overall picture of the how working from
home affected health.

Once we had extracted data from the papers a meeting was held with the reviewers to construct mind
maps and summary tables of the factors reported in the papers. We did this by tabulating the factors
reported by the authors and noting whether the factor had a positive or negative influence (or no
influence) on the association between working from home and health. Consensus was obtained within
the review team as to where the factors reported could be effectively grouped together (for example
different measures of stress or anxiety were grouped together). The grouping of factors was further
discussed and validated by our patient and public involvement (PPI) group in order to ensure that they
made sense in relation to their experiences.

As well as including qualitative studies in the above analysis, an additional thematic analysis of these
studies was also undertaken to establish whether any further insights could be gathered by considering
the depth of analysis presented in these types of studies. As our research question was very specific,
and the qualitative research identified rarely had the same aim (findings were usually much broader),
we chose to focus on data relating to working from home and its impact on health and wellbeing. We
synthesised studies from before and during the COVID-19 pandemic separately, due to differences

in context and implications for future home and hybrid working. Rather than coding extracted data
line-by-line, we coded units of meaning, in the form of text extracts, which could have been a line, or

a larger passage of text, to retain contextual information within each code.??#3 Direct quotations from
participants were coded where possible, and where an illustrative quotation was not provided then the
interpretations of study authors were coded (i.e. a second-order interpretation®4). The codes were then
organised into categories, which were organised into themes and subthemes for each set of studies
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(pre-pandemic and during-pandemic) by looking for similarities and differences between the codes and
text extracts,® using tables in Microsoft Word. This process was undertaken by one author (EH) and
checked by another (LB).

Developing a model to visualise the results

Prior to this work we development an a priori model of potential links between working from home and
health-related outcomes.® Contextual and background factors for the model were identified through
recent reviews and grey literature publications summarising the factors which have contributed to the
increases in home working seen both prior to and as a result of the COVID-19 pandemic. The a priori
model also defined the main outcomes as outlined by the research questions for this review. However,
this did not provide information about the factors which influence the relationship between working
from home and health-related outcomes. This systematic review allowed us to develop a more informed,
evidence-based model to detail what is known about these factors and the relationships between them.

The first step to build on the a priori model was to use the factors which influence the associations
reported in the literature to construct mind maps to visualise the extent and complexity of the
relationships reported. We used our extracted data from the included papers which detailed the
reported factors which influence the relationship between home working and the health and wellbeing
outcomes as defined in the individual papers. Any interim factors which shape the pathways between
variables were noted. We recorded the factors as they were reported by the authors and did not change
or interpret any wording used.

Due to the volume of evidence and the complexity of the relationships and factors reported, we divided
the evidence into studies published before the COVID-19 pandemic (where no reference to COVID-

19 was made) and those published during the pandemic (where specific reference to COVID-19 was
made in the paper). We also divided the studies into those reporting physical health, mental health and
wellbeing and/or overall health outcomes, again to help with data presentation and understanding. The
reported factors were tabulated from the data in the extraction tables, and then transferred to the mind
maps (with a box and line to represent each reported factor and the outcome it was linked to) to give

a summary of the overall volume, direction and consistency of the reported factors. Where a variety

of factors and outcomes were reported, studies were included in more than one mind map to reflect
this. The colours we selected for the mind maps were chosen in order to be accessible to those with
colour-blindness.

The following colours are used in the mind maps and tables to attempt to give an overall visual
statement regarding the influence of working from home on health:

e  Dblue: factor which positively influences the health of those working at home
e orange: factor which negatively influences the health of those working at home
e  black: factor which has no influence on the health of those working at home.

Due to the high volume of studies reporting mental health and wellbeing outcomes published during
the COVID-19 pandemic we developed a summary mind map for these outcomes as the original mind
map was too complex to be clear. Studies reporting similar research findings were grouped together

to generate a summary typology of factors which influence the associations between home working
and health. This grouping occurred, for example, where studies reported on similar factors, or where
the same factor is discussed but in more or less detail. In all cases we were confident that the authors
were essentially reporting on the same factor, even if the terminology and wording used was different.
This approach to grouping factors was validated by two reviewers independently grouping factors and
then comparing grouping and making alterations where necessary to reach consensus. This approach is
further described in the results section of this report.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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METHODS

The findings from our review were combined with the a priori model which was validated in consultation
with stakeholders.

Patient and public involvement and stakeholder involvement

To ensure that the review was informed by, and useful to, all stakeholders who have an interest in the
evidence base for home working, we have taken into account the views and recommendations of diverse
stakeholders. Stakeholders have contributed to the review in the following ways:

e consultation with members of the public prior to and during the review
e consultation with employer representatives prior to and during the review
e consultation with union bodies representing employees.

Three online discussion meetings were held with members of the public with experience of working
from home. Potential participants were recruited via the People in Research website,® which advertises
opportunities for public involvement in NHS, public health and social care research. These discussion
meetings were undertaken prior to starting the review (to comment on the scope and focus of the
review), in the initial stages of the review (to comment on inclusion criteria and search terms), and at the
end of the review process (to comment on the review finding and interpretation). In total eight people
contributed to these online sessions. The individuals involved varied by demographic characteristics
and their length and amount of experience of working at home. They also represented several different
industries and occupations and included people who were self-employed as well as employees. As we
had a significant response to our call for participants, we were able to select those we invited to the
discussion based on these characteristics to ensure that they were sufficiently diverse in experience
and viewpoints.

In each discussion meeting (which took place on line) members of the group were presented with
up-to-date information regarding the progress and findings of the research and asked to comment and
raise questions in order to ensure that the data presented made sense from their perspective. In the
final meeting the participants were presented with the mind maps and final model and discussed their
understanding of the data presented and whether anything did not reflect their experience. Minor
changes to wording within the final model were made as a result.

Emails were sent to employer and union representatives in the initial stages of the review to ask for
comments on the scope of the review and suggestions of evidence which should be considered for inclusion
in the review. Towards the end of the review process respondents were re-contacted to ask for their
comments on the main findings of the review (see Appendix 1: PPl and stakeholder participants for a full
list of participants).

NIHR Journals Library www.journalslibrary.nihr.ac.uk
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Results

Study selection

After de-duplication, the initial database searches generated 2514 records, of which 135 were retrieved
as full papers and 23 found to meet the inclusion criteria for the review. A further 635 papers were
identified via citation searching; of these, 42 were found to meet the inclusion criteria. An additional 20
papers were identified from checking the reference lists of the included studies and previous systematic
reviews. Therefore, 85 peer-reviewed articles were included in the review. Grey literature searches
identified a further 50 sources of which 11 were found to meet the inclusion criteria and were included
in the review. Although 12 pieces of research were suggested by stakeholders, these were all found to
have been already identified through the searches process, or to be beyond the scope of the review.

In total, 96 pieces of relevant evidence were identified and included. These have been summarised (see
Figure 1. Study selection; and Table 2. Summary table of included studies) and are also presented as full
extractions for each included study (see Supplementary Material: Full extraction tables).

For reasons of clarity, due to the large number of studies excluded at the full paper stage the reasons for
exclusion of each individual paper are provided in the Supplementary Material. These included: WFH not
a focus (n = 70), not clear that the samples were WFH (n = 4), not examining association between WFH

and health/wellbeing (n = 44), comparison of those WFH with another population (n = 6), no health

or wellbeing outcomes (n = 89), population students (n = 4), population teachers (n = 22), non-OECD

Initial searches Citation searches .
Grey literature
after de- after de-
L . searches:
duplication: duplication: n=50
n=2514 n=635

Excluded title/ Excluded title/ Excluded title/
abstract: n=2379 abstract:n =473 abstract:n=17
A 4 A 4

A
Full paper: Full paper:
n=135 n=162
Excluded: Excluded: Excluded:
n=112 n=120 n=22

v A 4

ull paper:
=33

S T

Included: Included: Included:

n=23 n=42 n=11

screening: n =20 n=96

Reference list Total included: ]
N

FIGURE 1 Study selection.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

11



RESULTS

‘syuspuadap JNOYIM pUB UM SDUDI2IP ON

(67€°0 = d 'Sy = () ¢X) dlwapued ay3 Sulnp

AJ|230Wal paydom sinoy jo uoruodoud syj uo paseq 2402s Sulaq|9M Ul SSOUIDYIP
JuedyIusIs Ajjed13siiels ou pamoys 3s93-H Slj|eA-[BXSnaY sojdwies jJusapuadapul uy
:3ulaq|jom 01 pajelal 10U dwoy wody SulyIom sinoy Jo uoniodold

(S0°0 > d ‘G"0-) 49430 Yydea Yyum pajejallod Ajpanesau

Appuesyiudis a1am ssauduiduolaq Jo suondadiad pue 3unniy an3due) Susaw
-3s0d 03 pajejat Ajpuedyiusis Jou a1am uoLjesnp SuL9aW SdUI9JUOJ03PIA pue
‘3upeaw ay} Sunp uolude ‘o wedqam ay3 Suluing seasdym ‘andLe) JSMOo| YHIM
pajerdosse ajam ‘9°1) an3ue) 01 pajejas AjpAne3su alam (€00°0 = d ‘TZ°0- = A) ssau
-3uiuojaq dnoug jo suondadiad pue (200 = d‘60°0- = A) suoydoudiw ay3 Sunnin

(100 > d‘T€Z0- = J) 21005

$21Wou03.s ade|dyiom ul a3ueyd pue (1000 > d ‘292 0~ = 4) 2402S JI0Jwod de|d
-doMm Ul 93ueyd YHM paje[2.10d AjpAe3au 0sje sem UMOPX 20| ay3 Sulnp 39suo
dSIN Y3m suoidal Apoq jo saquinu ay| (T0°0 > d ‘9020~ = 4) UMOp20| ay3 SuLinp
dSIN Y3m suoi3aa Apoq Jo sisquinu ay3 ul a3ueyd pue yyd pale|a4-spods pajiodal
-}|9S Ul 93ueyd USIMISQ UOLIR[D.10D SALESSN (19949 wnipaw) 0G0 = P S,UsayoD
‘T00°0 > d‘92°0 01 0T°0 1D %56 ‘¥5°0 AS ‘8T°0DVd4 U! 93ueyd uesuw) pasealoul
Auesyiusis yd paje[ai-}iom pue (T1°0 = P S,UayoD ‘GT°0 = d ‘Z0'0 03 9T°0- 1D
%56 '65°0 AS ‘£0°0- DVdF Ul 95ueyd UeaWw) Yd dW-2Insia] Jou Inq ‘(30949
[[BWS) 92°0 = P S,udyoD ‘TO0'0 > d ‘6T1°0- 03 29'0- 1D %56 ‘£L€'T AS ‘T+'0- Ivdd
ul 93ueyd ueaw) ayj 21043q ueyl uLinNp Jomo| Ajpuedyiudis sem yd pajiodal-j|as

(TO'0 > d ‘€/°0- = A ‘sasealdul ssau

-pa302UU0D [B120S Se SUII0M3|9] 3[IYM Jo34je dALJe8aU SSa| adualiadxa sjenpiAlpul
0s|e (TO0°0 > d ‘G/'0 = A) S95E24DUl SS2UPIJIBUUO0D [0S Se dALISOod aJow
saw023q diysuone|as ay3 3ey3 yons ade|d3om sy} JO SPISIN0 SSUPSIIBUUOD [B1D0S
S,2U0 Aq pajesapou s| 1934je aALlISOd pue 3Ioma|ay usamiaq diysuonelas ay |

91 01€TID

%56 ‘v'T YO) dwoy wody 3uiApnis Jo 3upjiom ajdoad Aq pajuodas Ajpusnbaiy siow
sem poLiad UMopX20| 3y} SulINp uoldWNSUOD |0YOd|e PASeUdUl PISSISSE-J|9S
"aWOY WoJ) SUIdJOM 3SOY] Ul UOWWOD aJow uodwnsuod [0yod|e pasealdu|

‘3ulaq||aM Jo s103d1paad Juedyludis

AJuo ay3 a1am (1000 > d ‘965°0- = ¢) S2400s ssauljauo| pue (£00°0 = d ‘Z9T°0- = ¢)
UOL3e|0S|-}|2G "Bulaq||oM/aWoy Wolj SUBIOM UY3IM PIJeID0SSE SI030.) ON

aWIoY WOy YoM
s10}oe4

3ulag

(SEMINIM) 31e2S
19 [BIUSIAl Y3unquip3
SJ2IMIBAA BUldq|[9M

(9]e2S S91€1S POOIA JO 3|Yoid)
anS81je) 92UDI2JU0D 03PIA

Ovd4 'vd

(dSIN) uted [e3afaxsonasnin

3|eds Sulag|am

SALDYe pajejRi-qor

uondwnsuod |oyod|y

S31LIOM U}eaH

eluwosul ‘ssauljauon]
uoissaidap ‘ArIxuy

‘uiaq||am |ed13ojoydAsd

sawod3no Atewlid

|euo1}29s-5504D)
Aaning

|euo1}29s-5s04D)
Asning

|euo1}29s-5504D)
Asning

|euo}29s-5s04D)
Asnung

|euo1}29s-5504D)
Aaning

|euo1}29s-5s04D)
Asning

usisap Apmis

}Je1s SadIAISS
SHNVD
AN

(ssLIsnpul jo
93uel) SISNIOM
vsn

SIadJoM 220
e1u03s]

SIDIOM
vsSn

SHNpY
AemioN

SIDIOM
AN

uonejndod
Anuno)

saipnys papnjaul Jo a|qe) Alewwns z 31avL

A

>

>

sy 1 C0C
weyuag

8s1 COC Hauuag

0v1 20T SN3IY

et T0C
uosJapuy

5120 s42d|y

+120C U3|IV

9

‘S

12

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

10.3310/AHFF6175

DOl

panuuod

"aWL} Y3 JO J|BY UBY3 SJOW PIsSaJIS pue SNOAISU 3|34 SISUIOW JO %9+ ‘UoLippe

U] "UMOop»20] 3y} SulINp 3w} Y3 JO Jjey Uey} aJow ‘Dwl} Joj passad pue paysni
3194 SJayjow |[e JO J|ey ISOW|Y "SI2yjow Joj AJ[erdadsa ‘Suiag|jom [eyusw sjualed
pajoedw| Aj9ALIESSU Ajle) PUE }JOM US9MIS( JD1[4UOD PUE PEOJ3JOM Pasealdu]
's9N8ea||0d Y3IM SuoL}oealul SUISSIW ‘DWOY/XI0M U9aMIa]

sallepunoq palin|q :papn|oul syoadse aAlesaN siauided Jiay3 Yypm awy asow
puads pue }10Masnoy op ‘UaJp|IYyd JO 2Jed 33e} 103 A}|IGe SU3 I9M S}I913 SALISOd

"A30[0UYD3] Y}IM SBNSS| 03 PXUI| SSBIS "SINOIABYDS] AIejUSpas pasealoul
INg ‘YyeaYy d1ewosoydAsd Uo Joedwl ON “UOLDEIIUI [BIDOS JO 3€| 03 NP paJog pue
Ajouo| a1om ng “sa1ddey a1om pue duejeq 94| H40M I933Dq Pey WOy Woiy SUIIOAA

"1934e3 AJIAOR Aep Jad sajnuiw Og 93 PIPaIIXa JO oW SISINWWO0I|3}-uou

%1 PUe [BUOISEDDIO %/ 7 ‘WUanbal) % TE D3elaAe UO ‘SI91NWIWI0I|9}-UoU Ueyl d
JO Aep Jad aJ1ow sa3nuiw -8 Ul pade3us S19INWWO0I3[9} |eUOISeId0 pue jusnbauy
4109 "SUIALIP Pa5SEIIDP Yd BUl2AD ‘Suijjem pasealdul SWoy wod) SUIOAA

*SNOIXUE 210W 319M (09°T 01 £6°0 1D %56 ‘T T ¥¥) d40M y3noayl aAes| 3dis/All|iqe
-SIp 03 $5920€ dABY J0U PIp PUe (09°T 01 96°0 1D %56 ¥Z'T YY) S92hojdwa Apinoy
9I9M OYM ‘(7£°T 03 £6'0 1D %56 ‘0T dY) 6T-AIAOD 4O $9582 pP329dsNs J0 umou|
3uIpnppul (#€°T 03 860 1D %56 ‘VT'T ¥Y) d40M je 9jdoad y3Im 30eu0d SU0-Uo-auo
Pey (O%'T ‘96°0 1D %56 ‘9T'T YY) SI2I0M [EIIUSSSS S PaYLUSP! OYM (USUIOM Jou
1NQ) USIA X3S AQ palayip suianed “>4OM Ul UOLIOINPaI/SSO| pue ‘DAB3| XIS JO XIe|
‘21e2pP|1Yd H40M 0] UINJDJ INOJe SUISDU0D 0} Hul| dALE33U UoIssaidap pue AlaIxXuy

‘3Ul2q||9M 03 3Ul| paWINSSy
“(8uraqjom awoy
1€ Supjiom pue) QIAQD YHm Suidod o3 payul| SulAll Jo sAem mau 03 ssauuadQ

‘UY3|eay Ajlwey pue souejeq a41-340M ‘A31aua ‘UoLie|os] ‘9oueuy

JOAO SUJIIDUOD [euojow] “Auew Joj SululjIap dSI2JaX3 Y 13IP |OYOD|Y "UISJU0D €
an31jey pasealdul pue das|s J00d "Y3[eay [e32|aXS0|NISNW Ul duljdap juedyiusis
'SS0(] U3IM 30BIU0D PIdNPaJ ‘SINOY Pa3IeIIU0D U] 2J0W SUIIOM ‘SISHIOM Swoy
Mau ‘Sunpual Jo syuated yum SuiAl] (sjualed-uou 03 JualayIp ou ale sjuaied

1NQ) SALE[24 AlI9P|D 1914k SU0O] ‘SI9NI0M J93UNOA :10J J2100d SI y3jeay |ejusn

‘sa|dwes-qgns Ja)JoMma|a} A}ISUSUI-MO| pue pLIGAY Joj sdiysuonje|al [ean3onis

3U3 Ul S92UDISHIP SWOS "S9|qelIeA SWO02IN0 OM] 3y} pue Joddns |e1dos [euoly
-esiuedio usamiaq diysuonelal ay) pajeipawl UoLe|os! [e10s (S0°0 > d ‘90°Z=1
‘100°0 > d“60'9 = 3) uleds [eda130joydAsd paonpal pue (T00°0 > d ‘18'£ ‘TO'0T = 1)
uoloeysies qof paseasdul Ul paynsas Joddns J9X10M3|9] pue [e1d0s [euoljesiuediQ

WOy W4 HAOM
s10)oe4

(AU
pawnsse awos) Sulaq||apA

3u1aq|IoM

vd

uoissaidaq
AyIxuy

Dwapued 6T-AIAOD U3

3urnp 3upjiom pue 3ulAl,

u3jeay (ealsAyd
3u1aq|iaM
yjjeay |ejusin

ules)s |edi30|oydAsq

sawod3no Atewrid

|[euol}d3s sso4)
Asning

SMIINIDJU|
“aALENEND

|euoL}23s-5S0.4D)
Asning

|euo1}29s-5504D)
Aaning

Aydes3ouyirg
angeyiend

|[eUOL}23S SSOJD)
AaAIng

|BUOL}D3S-5S04D)
AaAIng

usisap Apmis

soaAo|dwa N
AN

SIIOM Je|N|
AN

SJI9INWWO03|9|
vsn

uonendod
|eJauan)
vsn

J3ydJeasal auo
N

SJ9XJOM dWOH
AN

SENTYEIE]]
puejeaz MaN

uonejndod
Anuno)

>

>

>

£6020Z 3unyd

al20¢C
snodwejeseyd

268T0¢C
LJeqenieyd

16120C UA3sing

06020¢C
Joouog

680C0C Uenag

»19T0C Adj3uag

€T

117

o1

13

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,

reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

"3ulaq|[am padnpad (3ul||ed 03pIA pasealdul

pue) s|gejieAe aq sAemie ||e 0} uolje3dadxs pue SuLI0}IUOW PASeaIdU| "dWOoY WOy
SUIJOM WOJJ SpUBLISP Paseadul 0] uoLeal Ul $SaJ1s padualiadxa saakojdw]
*JuedyIudis pue sApe3au sem (1000 > d ‘0Z°0- = A) ssans

Ajlep uo Aep Supjdoma|9] JO 9)eWILISS PazipJepue)s ay3, ‘Sssadis Ajlep Jo4 -swy 3ul
-JINWWOD Ul s3duUaJaIp 3unsixa-aud Ag Jo) pajunodde 3q pinod dnol3d 3upaomalal
9y} 3uowe $sa.3s Ul 95eaud9p oy} Uanamoy (90" = zdUu ‘400 =d ‘T2 = (29°T)4)
$$9.1S 40J dnoJ3 pue awL] U9aM]a( 10919 UoLIdeIa]uUl JUBDLIUSIS B SeM 1aY]
pamoys s31s9} 4 ajeleAlun aouewdoglad qol say3iy pue Juswade3us y4om Jay3iy
‘121]JU0D SWOY-0]-3I0M JIMO| ‘SSJ]S JOMO| UY3IM PIIBID0SSE SWOY WOy SUIIOAA

(L6¥T 01 LS TID

%56 ‘108 YO) ssaisip [ea130joyoAsd Suloualiadxa Yim pue (6G°G 01 €T°T 12%56
‘L¥'C ¥O) dlwapued Sulinp seaJesId alow SUINOWSs YIm (G/°6Z 01 09°C 1D%56
‘08’8 ¥O) PWoy 1e palay|ays, Jou Sula3) YIM (61°9 03 0T'T 1D %56 ‘19°C ¥O)
olwapued Sunnp puewsap qol Jay3iy e SuiAey Yim pajeidosse sem 3ulaq||om 100d

CINIRENIENT]
/3uswdinba Jo Jea *(je1o0s pue [euoissajoid) Uole|os] ‘ssauljauo| :oAeSaN
"9WOY Wo.y SUplIoM wody Sulinpayds Jo Awouoine Juaiayul

3y} pue ‘adeds |ejusw pue awy a1ow Suiney Ag pa||y|ny aJow Sulj9ay :DALHISOd

‘Sulaq|jom ul Juswanosdw 3sa84e| pey SIaxIom [enquassy (THT°0 = d

‘TLY'T- =2Z'0E0 £Z = N) USWOM pue udw 1o} sanjeA Suidg|jom ueipaw ay3}
U22M32(q 20U 41p JUBDLIUSIS OU JoM 243U} pue ‘quedyiusis Ajlearsyels J0u sem
SIU} YSnoyy|e (%zE) Usw Ueyy (%6€) SUlad||om Ul 9Se2409p B MES USWOM IO

*SUjJOM 319 UlejuIeW O} PO Ul SUOLIL}IIAXd dASIYDE 0} (J|9S WOU)) 2INSsald
‘14oddns |e120s 40) pasn sauoyd |euos.tad
"928) 0] 92B) UMOUY SISHIOM YHM Ajuo sdiysuoljejal [e1dos

"Sa13INP JL3SSWOP pue 3IedP|IYd Paseadu] Aq pajeipaly 'dSwoy wody
Surspdom pue djwapued a3 Jo 3} NsaJ e se ssal3sip |ed1S0|0ydAsd JO S|9AS| paseasou|

‘3ujjooyds-awoy ‘Ajaixue

y3|eay pasea.dul ‘S9ouejswinolld swoy a|geinsun ‘uoLe|osi :3ulaq|iam pasnpay
(%6€) sAnoy Jo AjiqIxXa|) 4918343 Jo asnedaq 3ulad|om

pasueyua Aq pamo||oy ‘(sjuedidipaed ASAINS JO %91,) 93NWWO0D 3y) uiploAe y3noay)
3u1aq||om paseaudul sem swoy Je SuiIoM JO JYausq pauorusw Ajpuanbauy

1sow ay] “(pajqesip pad|ay) A3ojouyday Jo asn 3ulsijewlou ‘SUoLIeIISIp 9onpal
‘sunoy Jo AJ|IqIXal) 1938243 ‘93nwuwiod ay3 3uiploAe y3noay3 3ulad|[dM pasealdu|

w0y Wy HA0A
s10)2e4

3uiaq|om Supdaye
5103084 pue ‘3ulaq|[aAA

ssalns

3uiaq|am paaisdiad
pue ssaJ3sip |e2130|0YdAsd

‘xopeJed
pue uope|os! ‘AjiqojN

‘UMOP3}0|
2ouls Sulag||am |eJauan)

'sanges||0d Yym
sdiysuonejas oddns |e1pos
3u1aq|ioM

3uiaq|om |edi3ojoydAsd

3u1aq|ioM

sawod3no Atewlid

SMBIAISIUI
paJn3onJjs-1wag
‘aALe}end

|eyuswiadxa
-1send

|BUOL}D3S-550.4D)
ASAIng

SMBIAISIUI
paJn3onuis-1uas
‘aAge}lend

|eUuO1}235-5504D)
Aaning

SMBIAISIUI
paJn3onuis-1was
‘aAgeylend

SMBIAISIUI
angeyiend

SM3IAJIDIU|
AaAauns auluQ

usisap Apmis

(panunuod) salpnis papnjdul Jo s|gel Alewwns gz 319v.L

S9JIAISS
|euoissajold
Aley

soaAo|dwg
wnig|eg

SINIOM3|3]
Aey|

sassauisng
awoy auljuQ
pue|3u]

1031035 J31eAA
N

SIIOM
Ajdoyine [e207
AN

sJayjow

3upjIopA
pueaJ|

uonendod
SuplIop
AN

uonejndod
Anuno)

ou/sah
pino)

zs1¢0C ouyleg

#0C0C
aflsouejpg

15120¢ OIS =d

s18T0C [3lUed

0s0C0¢ (119102

s1970¢ sulljod

0o1C0C 241D

#1202 adId
Apms

¢

‘0¢

‘61

81

91

qT

4’

‘ou
ai

14

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

10.3310/AHFF6175

DOl

panujuod

'S93U3||eyd aJ9M 3DU3|IS pue A3ojouyda] “patiasaid
/3Y3nos A|snoinaid sem suoje SUIIOM JI USAS ‘San3ea||0d pue 92e|dXJoM J1Sy) Wouy
pasuelsip AjjeaisAyd 3ulaq Jo 3Nsal e se uoLIe|os| [e120S PadualIadxe UsWwom Ljog

(T0°0 > d ‘L¥7'0- = 4) Juswa3e3us >Jom

pue (100 > d ‘6£0- = 4) AlAnaNpoId Ylim pale|a.iod Ajpanesdsu pue (100 > d
‘9€°0 = 4) JuswuoJIAuS Supjiom Sundensip (100 > d ‘29°0 = 4) uoLe|os| [e1os
“{T0°0 > d ‘05’0 = 4) I21JU0D MIoM-Ajllie) YIIM paje|alod Aj9ARISod sem ssauls

‘Ajljesodwiay ‘@doueleq a41|-3410M ‘@deds awoy ul SUPIOM ‘Dsn awlL} :3Uldq||SAA

(TTE€ SN 6°€E/0°9€)
3JI| y1m Addeyun pue uresis Japun 3uiag Ajjueisuod 1|9} USO 310w pue (%5°8E
SA %S 617/2°81) ‘©QWOoY Je SupIom Jou 350y} 0} paledwod SalIALOE Aep-031-Aep

Jew.ou SulAofua ul salyNdYIp 4918348 pajiodas swoy je Ajulew payJom oym asoy |

Olwapued ay3 3unp
3SIJ B SWEI3( SSaUSNOLIUSIISUOD PUB UOISISACIIXT *||BISAO 3239449 OU ‘lnoulng

"Buruaea) swoy s,ualp|iyd 3uipedau aunssaid Jo 10| g, 10 Swos, 3ul[a34
pa3J0dal SIaYle) %G9 pue SIDYI0W %99 “INOJe| JO UOISIAIP d13SaWOp 3y} paJtaye
Algedasdde jou sey sjwapued 4T-QIAOD Y1 SULINP YI0M 330Wd JO IS Y|

(S0°0 > d ‘€T°0 = ¢) A12IXue J0J Xs14 anbiun 4oj pajunodde syuspuadap aiow SuiAey
pue (T00°0 > d‘9z°0 = g) A1aixue pue (1000 > d ‘0£°0 = g) Uoissaldap y30q 4oy sk
anbiun Joj pajuno22e uJa2uod |epueuy JaY3iH MsuU (TO'0 5SS ‘£T°0 = ¢) Alaixue
pue (1005 d‘/T1°0 = ¢) uoissaidap y3oq ul sdueLieA anbiun 4o PajUN0Ide J9pUan)

‘Yajeay |esauad paoipaid Ajpuedyiudis (8T0°0 = d

‘00T°0 3S '8€Z°0) Uoleanpa Jaysiy pue (££0°0 = d ‘8%70°0 IS ‘00°T-) spuewsp

pue (€00°0 = d ‘T91'T) 98uey Jo Juswaseuew dANdYS pue (£Z0'0 = d ‘€0L'0-)
Spuewsp aJam 3ulaq|em Jo s1o3d1pald Juedyludis ‘SPpow uoissaldal syl u| 's1s93-1
Aq pajen|eAs se (/{7Z°0 = d) uiaq|jam pue (00'T = d) Y3jeay |esauad ul a8ueyd jued
-41u3is ou sem aJay] "yijeay |esauad paipald Ajpuedyludis uorrednps Jaysiy pue
Spuewa( ‘a3ueyd Jo Juswadeueu ‘SpuewIap JIoM a1aM 3ulaq|[aM JO SI03DIpald
*3UI9q||9M UO 3123443 OU pey Xaam Jad Aep U0 (SUIJOM JIewsS) SWOoY Wou) SUIOAA

‘U910 2JoW dWIOY 3 MIoM 03 Jajaid pjnom
SJ9XJOM 9ILJO JSOW UMOPXIO0| JOYY "3Uldq||9M U0 1oedwl| dALES39U UMOPXI0T]

WY W4 HA0M
s10)oe4

Dlwapued ¢T-AIAOD 24}
3ulnp 3upiom pue 3UIAl,

awoy
woJj Supjiom 03 anp ssag

8uraqiioM

EVET[JENYY

3u1aq|iaM

Jnoge| o1sawop
J0y} sajjiqisuodsal pataly

(A3a1xue a3e3s pue uoissaldap)
yyeay |eyusaw pajiodal-jos

$10308) |e1D0SsoydAsd ‘aouejeq
9JI|-40M ‘uonpdeysnes qor
3u1aq|ioM

y3jeay |essusn

3u1aq|ioM

sawod3no Atewrid

Aydes3ouyr3
aALelend

|BUO1}23S-5504D)
Asning

|BUOI}D3S-5S04D)
AaAIng

|[euol}d3s sso4)
Asning

ASAINS
[eulpnusuoT

|BUOL}D3S-5S04D)
AaAIng

|euo}29s-5s04D)
Asning

Apnis Ju0yod
aAlDadsold

|BUOL}D3S-5S04D)
AaAing

usisap Apmis

(panupuod) sajpnis papn|dul Jo a|qe} Alewwns Z 379V.L

sojwapede
dlewa
AN

soaAo|dwa
a1eAnd
pue dlqnd
Ajey

uone|ndod
|eJousn)
vsn

SIDNIOM
AN

SIHIOM 3J0WDY
N

sHnpy
vsn

SIIOM
Asianiun

vsn

SENT
uiwpe d1jqnd
Aley

9|dwes uon
-ejndod jeuonjeN
AN

uonejndod
Anuno)

>

>

190C0¢ 089

861 C0C BUeleD

16120¢
einwinyn4

1020¢ Pa3s|ed

961¢0C Suens

¢s120T
jyareung

19120C
ediji{-exd0Qg

se1¢0C 03231 !d

ss1C0C d@RI0]_A

‘6C

LC

9¢

e

€C

44

15

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,

reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

(600°0 = d {08 = 4) SPIPUOD pue uopes|uesio Jpulsipul 03 SB[ SSIIIS HIOM
pue (z£0'0 = d ‘/'S = 4) @nS1e) UO SdUIBHIP JUBdYIUSIS MOYS PIP INg SasAjeue
UOISSJSaJ U] X29M Jad I0M3|33 JO Junowe ay3 Aq pajdipaid Ajpuedyiusis a1om
S9W023IN0 3y} JO SUON "onSL1e) 404 SIOUISYIP dsIMmJled JuedyIuSIS OU oM dIdy |
"Jjuow e 92U0 Uey} SS3| PaXJ0M3[2} OYM 3SOU3 Uey} uoresiuesio Jouysipul o3 8ul
-JE|24 SS213S 2J0W Pa3Jodal 210U 1O 323M Jod SIWL] [BIDASS PIYIOMD|9} OUM SOy |

(20000 > d‘z8¢- = (6620

(9'vZ As ‘0°€G) usw ueyl (8'0¢ AS ‘€ St) S2102S JnouIng paje[al-310M ueawl JaMO|
Auedyiusis pey UsWom (100 = d“65°Z = (¥62)) (8'S AS ‘¥'2) Salew ueyy (0'9 AS
‘T'P) S9lewa) J0) 1ay3IY SEM S2402S $S9J1S Ul 9SeaJdul Uesw ay] ‘Uswl uey) $alods
ssal3s paAlRasad gIAQD-3ulnp pue gIAOD-24d Jamo| pey uswom ysnoyyy
(TO00'0 > d ‘89T~ = (¥82)) (9'TZ AS ‘0’ TH Ueaw) HAM 03 AN|IGIX3l} dY3 INOYHM
asoy3 ueyl (§°TZ AS ‘6°£G Uesaw) uoL}ds[|0d ejep e S2102S JNouIng paje|al-3Iom
J3y31y pey siwapued ay3 a10joq H4A 03 ANjIqIXa|) pey Ajsnolasid oym asoyy
‘Aj9siaAu0D *(£0°0 = d ‘€2°Z = (062)) (€°G AS ‘¥'Z 958242Ul UBSW) PIP 9SOYM 950U}
ueyl (#'9 As ‘6°c asealour ueaw) H4AA 03 sariunioddo spiaouad jou pip AjjedidAy
gol asoym asoy3 Suowe swl} Jua.ind ayj 03 (pajed AjpAdadsoulal) gIAOD-2.4d
WI0.J 9102S SSaU1S PaAI9dJIad Ul 9sealdul Jajeald Ajjuedyiudis e sem alay |

"AJoALDadSal ‘UlW £ pue ujw 9Z Ag awL} 2JNnSIS| pUe 3J0M Ul UoLIoNpal e Jo asuadxa
33 18 Pa4IN220 HAAA Sulinp swiy dag|s ul (Ulw ¢) 9seaJdul ay] “(zz0 = zdu
‘100 = d 7"/ = 4) 98.4e| SEeM 9zIS 109449 9y} pue ‘Oeme 0} aAle|as 3uldas|s Juads
SWL} 2JOW YHM PIIeID0SSE 249M W0y Wody Supjiom sAeq 90440 ay3 3e Suppjiom
SAep Joj ueyl sAep swoy wo.j SuJom uo Jajeald Ajpuedylulis sem (xeme juads
awi 0} aALle[ad) 3uldas)s Juads swl] “92U40 ay3 Je SuJoMm pue swoy wouy 3ul
-}10M USaM3aq Ajjuedyiusis JoHIP 30U PIP JUSWSAOW pue SUlpue)s ‘SSaulIejuUSpPasS

‘(pajussaud ejep ou)
3uiaq|jam pue uopoeysiies qol ‘quawadedus aaAo|dwa 9seadu] ued SuIOM dWOH

'95ea.0u] Aew sinol

-ABYSq SULIS "PasSIW uoLew.oul jueliodw pue suiaadess 2o4Q ‘Spually |ed0]
pue Ajiwey 03 pajiwi| uoLdelajul [e120S :Suoelap SUlad||dAA “SaNSS| a1ed-pjiyd
pue [9AEJ} WO} SS43S DASI[2J ‘WSI9aIUSsqe YSN0oay3 3SO| sAep Jama- :Bupueyus
Suraq|ap “Sulaqjam jo syoadse |ediSojoydAsd ay3 aduejeq 03 pue SuidoM 930wl
|NJSSDINS 404 $103084 SSIINS [EJ1YIID S9NSES||0D WO} oddns pue uoledunwwor)

*||B42A0 3032 OU 0S - dALFESAU SIYI0
‘syuedpnJed (ZiyT = U) %/ T 404 dlwspued
6T-AIAOD 243 4O 2W0dIN0 aAlIsod e se pajiodals Sem sawoy woly SUBIOAA

w0y Wy HA0A
s10)2e4

uoneALIOW XI0M JIsulijul pue
aoue|eq a41-340Mm ‘uoresad
-N2al ‘ssalls ‘Yjjeay paAladiad

jnouing
Pa3E[aJ-I0M pUE SS3UIS

doasls
pue ssauliejuapas ‘3uipuels
‘(Yyeay |eaisAyd o3 Axoud) vd

|99} 9|doad
sy ew SulJoM swoy MOH

8uIaqiioM

Suiaq||am pue yjjeay [ejusi

sawod3no Atewlid

|BUOL}D3S-550.4D)
ASAIng

|eUO1}235-5504D)
Aaning

ejep
J912Wola9208e
pue Aseiq
Aaning

PaXIN

|EUO1}D3S-5504D)
Asning

SMBIAISIUI
paJn3onJ3s-1wag
‘aALe}end

|euo1}29s-ss04D)
Aaning

usisap Apmis

(panunuod) salpnis papnjdul jo 3|qel Alewwns gz 3719vL

Hels Ajsianiun
uspams

SJ19)10M SWOH
(leqo|3
pue) ysn

SINIOM DO
uspams

soaA0|dwg
AN

SJIOM-3
AN

SINIOM
spueayieN

uonejndod
Anuno)

ou/sah
pino)

00t 1C0OC USPISH

661C0C SoAeH

161C0C UewjjeH

a610¢ IIeH

g1€T0C JuUeIH

»s0C0C uazlio

9¢€

Ve

€€

16

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

10.3310/AHFF6175

DOl

panuuod

‘ejep ojwapued-aid y3m pasedwod se ‘djwspued 4T-qIAOD 243 Sulnp
129)Je aAlje3au sjualed Ul 9sealdul 9yl 0] Pale|al J0U SeM SWOY WO SUINIOAA

(G0°0 > d‘€T°0 = ¢) a41] [e120s Jo Ayjenb =128 Inq (10°0 > d LT°0- = 9)
doue|eq d41|-110M UM uoLjdelsiyes Jamo| pajdipald Ajpuedyiusis auljuo SuBop

(620°0 = d ‘£0°0- = gqxeg) Suiyeud qol Jo uonuaIalul 8yl y3noayy

S$S3.3S [BINOIABYS(C UO PEOJISAO HIOM JO 10913 103JIpul dALESSU pue Juedylusis

B M (000°0 > d ‘8e°0- = £¢) Sunjeud qol 03 paje|as Ajparesau pue (G100 = d
‘817°0 = T¢) PEOJIDAO >JOoM 0] pajejas AjaALIsod 3¢ 03 puno) SeM $SaJ3s |ednolAeyag

'S$J9JNWWOD UeY) S[aA3| ssaulddey
J19y31y Ajpuesyiusis pey S1oxJ0Ma|9] ‘Sajewla) 3uowy "SI9INWWOD YHUM pasedwod
SSQUPaIL} pUB SSaUIS ‘SSAUPES JO S[9AS] JOMO| paliodal SiaXIoma|a) ‘sajew Suowy

(6700 =d"€ =Jp ‘L€ L = d4enbs-1yd)

3|npe 3|qisuodsal e uoj Sulied sem SuJOM SWOY YHM uodesiessip Jo 103dipaad
JuedyusIs v (9%0°0 = d ‘g = Jp ‘70’8 a4enbs-1yd) sieah -0 pase uaip|iyd SunoA
Aljeradss - (£90°0 = d ‘€ = Ip ‘66¢°£ d1enbs-1yd) uap|iyd yum sjdoad pip se
{T£0°0 =d ‘g =Jp ‘TTO’Z o1enbs-1yd) usw uey) uoydeysyes ssa| pajodal USWOAA

(TO0 > d°96°G = 2 ‘TT°0 = 39241pulg) 121JU0d Ajiwey-3iom pue
(TO'0 > d‘9G6°Z = Z ‘200 = ¥2241pulg) Awouoine y3oq elA pajelpaw 10D Uo Aysuajul
3uNWIW023]9] JO 5309443 dALIsod JueduuSIS A||ea13s1ie)s INg ||ewsS 49M aJay |

(800 =d'€Sy =P ‘LT~ =1:dMVN ¥Z0 = d‘€Sy = Jp LT'T = 1 :dMVd) Uoledo|
20e|d)IoMm Aq Ajjuedyiudis paJaylp $2400s Suldq|lom aALeSau J0 aALSsod Jayau
1ey) pajedlpul $3593-1 sajdwes palied "swoy ay3 ul s3ed o s3op Jo aouasaid ayy
UM P3JBID0OSSE 949M $9102S GAMVYN 40U $3103S gAY 42Ylau ‘Swoy Wo.l) payJom
oym sjuedidipied 1o Jom 03 patssjaid syuedprpied alsym pajdipald pjoyasnoy
3YJ Ul suewny JaYy3o Jo adudsald ay3 Jou s3ed Jo s3op Jo 2ouasaud ay3 JSYlIsN

10eju02 |enjadJad JO 9sUIS ‘UOLIe|OS] :DALR3DN
AMIqIX3al4 [es0dwial-010eds :DALHSOd

"AJIsuajul 3ulINWWO9|9}

3uiseasdul yym aseasoul 03 paseadde ysii 1e 3uiaq Jo Ayjiqeqoad pajoipald ayy st
$S9.3S JO (52400S Xs14 uoj8uip3 ‘uoissaldap ‘asn 020eqo3} ‘AjALdeul ealsAyd ‘asnge
|OYOd|B) PaIPN3S SHSI U3|ESY JSOW J04 XS 18 3¢ 03 A|DX1] SS9| SI9M SI9INWWO0I3|3|

WY W4 HA0M
s10)oe4

10344 aAeSaU pue dALISOd

aouejeq

341|-HOM 3Im uoydeysiies

SSaJ3s |eanolAeyag

(ssau1s pue an3ney ‘sssupes
‘ssauiddey) 3ulaq||apn

awoy wo.y
SuIoM Y3Im uoloeysiies

100

s|ewiue uoluedwo)
(309ye aAe3au
pue aAnisod) 3ulaqg|SAA

uoue|osi
pue 34oMm Jo sadualadx]

sJ03edIpul Yijeay pajoa|as
pue Ajisuajul 3ulNWWOo29|3)

sawod3no Atewrid

Apnjs |e2130|023

|euo1}29s-5s04D)
Aaning

|BUOL}D3S-5S04D)
AaAing

|euo1}29s-5504D)
Aaning

|euo1129s-5504D)
Aaning

|euo1}29s-5s04D)
Asning

|BUOI}D3S-5S04D)
AaAIng

SMB3IAIR}UI
paIn3onJ}s-1Wag
"aAgeIend

Apnis juoyod
9A1109ds0.19Y

usisap Apmis

(panupuod) sajpnis papn|dul Jo ajqe} Alewwns Z 379V.L

SJI9AI3240 pue
SJU9IS3|0OpY
spueJayisN

SJ9XJOM dUljUO

pue 240
puejod

SI9)JOM
ajoway
Aley

soaAo|dwg
vsn

23e Supjiom
30 Sjnpy
AN

SIIOM
ulwpe sliqnd
Aueuan

(PHgAY)
SIIONA
VSN

SJ9yJom awoy
paAojdwa-§|2S
AN

soaAo|dwd
dueul

vsn

uonejndod
Anuno)

A

z

P

$90C0¢ uassuer

zz0C0¢
Za1moynoer

9s1C0T 12SN3U|

020
|[epeN-zauawiD)
oldeus)

e91C0C
pieqqnH

5600 8unuioH

a120C
uewJoH

12610 dojsiH

0z9T0C UsH

474

K474

N4

oy

‘8¢

17

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

(TO'0 > d ‘6T°0- = 4) TOD JUSWUOIIAUD JOMO]| pue

(T0°0 > d‘1Z°0- = 4) 70D sdiysuoyejal [e120s Jamo| (1000 > d ‘8Z°0- = 4) 10D [ed
-130j0y2Asd 1amo| (TOO'0 > d ‘CH 0~ = 4) 70D Yijeay [ed1sAyd Joamo| Yylim pajerdosse
2JoM ssaJ)s 3unjualed JO S|9AS| Ja3ealn) “diwapued ¢T-AIAOD 243 Sulnp siayjow
SUIYJOM SUWIOY Ul JUSWUOIIAUD S 2U0 UM uoldejsies pue sdiysuole|as [e120s uo
ssaJys Sunjuaded Jo joedw aAle3SU By) 9jenuanie Aew yd AHSUSIUI 91BISPOIN

*90USS1||93U] [EUOLJOWD PUE SIND JO DUISAE dY} Se Yyons ASo
-|ouyDa} eIA SUOLOEID}UI [e1D0S Suluiejulew Ul AYnoudip ay3 ySiysiy s8uipuy sy
"SUOL}OEISIUI [BID0S UO 309443 9ALESSU B pey dwoy wo.j SUBIOAA

(ISTO1%0T) 92T

:uolNisgns [BIIN PUB Y(i7i'E 03 99°T) 6£°C *Aduanbauy [esw JsmoT {(£9°T 03 8Z'T)
1T :8unes A1ell|os (62T 01 €0'T) GT'T :Isepjealq Suiddiyg :a1om painuwods|al
AJ2Jes oym asoy} 03 dALIe|aI Y9aMm Jad SAEP {7 }SED| 3B PAINWIWOID|D} OYM SO}
10} (1D %S 6) SOLeJ SPPO By "3BIP UO 109)J9 dA1ESauU B pey awoy Wwouy SUopA

(su‘01'0=3S ‘T00-=4)

JOASMOY ‘UOL}OBJSLIES DINSID| UO SWOY WOJ) SUIOM JO 30919 Juedyusis Ajjed
-13S13€3S OU OS|e Sem aJdY] “(SU ‘S0°0 = IS ‘Z0'0 = q) A}ouag0oial1ay [enplAlpul 04
SU1]]0J3U0D UBYM Y}jeay UO 30243 Juedyiusis e dAeY J0U PIp SWOY Wody SUBDIOAA

‘spuewap
|ejuUSW pue ansijey ‘saliepunog SWOY-3J0M PaLin|g 9Sea.IdU] :DWoy wod) SUBJoOpA

‘3UI9q||OoM SJI9XIOM 10wl uo 1edw)
AjoAe33U pINod uoldeldlul [B120S uosiad-03-uosiad Joj AYjigissod Jo Moe|

's1aJed/sjuaded uo 1oedw aAe3au Ajjeuorpaodoudsiq
‘3upjdom Jo sAem aAneusayje 3ugioddns jou suonesiuedio ul Ja100d 3uldq|ISAA
"UMOP>20| 0} 3NP SS3U)S pue AJaIxue pasealdu|

(0T°0 > d) ssans

$$9] PUE ‘SUOLIUSIUI JSAOUIN] JOMO] ‘UOLOBJSIES qof 1918213 )M PIIeId0SSe pue
‘9A139930.d SI H4M AJBIUNIOA (OT°0 > d) UoLDBISIHeS GOl J9MO] pUE ‘SUOIUSIUI JSAOUING
“INoUINg ‘SS31S 1II[JUOD A|ILUEJ-01-3JOM J21B3IS YIIM PR]BIDOSSE A AJEIUn|oAU|

w0y Wy HA0A
s10)2e4

Vd ‘ssauis unualed ‘0D

suoL}oeISIU] [BIDOS

1910

y3eay paniadlad

3u1aq|ioM

3uiaq||aM “sa13a3eu3s uidod
pue ‘Owoy woJy SuIom
JO sadualIadXd |euosiad

EVET[JENYY

ssaJ)sip |ed13ojoydAsd
‘ssal}s paAladsad ‘pnouing
‘uonpdeysies qol o114u0d
Ajlwey ydom :3uisq|iap

sawod3no Atewlid

|euo1}29s-5504D)
Aaning

SMBIAISIUI
aAnejend

|BUOL}D3S-550.4D)
ASAIng

Aaning
[eulpn3uoT

|e2130]023

SMBIAISIUI
paJn3onuis-1was
‘aALeylend

|[euol}d3s sso)
Asning

|euo1}29s-ss04D)
Aaning

usisap Apmis

(panupuod) saipnys papn|oul Jo d|qe} Alewwns Z 379V.L

slayow H4M
vsn

awoy
wouy SupjIopA
AN

SIJIOAA
ueder

soaAo|dwy
Aueuan

uoye|ndod
E{V[BIe7V
AN

SIDNIOM
0DIX3N

‘ureds ‘eluoysy
MNVSN

si1aAojdwa
a3Je7

AN

SIDIOM ]|
vsn

uonejndod
Anuno)

A

P

P

ou/sah
pino)

990C0¢C s1aquin

+011C0C €7

9 1C0C Oqn

eor6T0C (10

2010C0¢C E4910)

£zC10C SUYa0)

1011 C0C 1O

9610 ANpe)

€S

¢S

8

05

‘67

k14

Ly

18

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

10.3310/AHFF6175

DOl

panuyuod

‘syuedidiied JO %9 /1 Ul SWEeS a3} SeM pue %e*{,T Ul parosdwl ‘9T 8E Ul paus
-SJoM uled >oeq Jamo| seasaym ‘syuedidinied JO 9%/ T Ul SWES Y} SeM pue %¢c°g ul
panosdwl ‘940G Ul pauasiom uled 3N “aulds ay} 3unoaye Ajenoued ‘swajqold
|e19|9%SO|N2SNW pue Y}|esay [ejusul JO SII PISeaJdul SWOoY Wwod) SUDIOAA

(T0°0 = 4) AIx9]dw03-04291 10 (€0°Q = 4) IIJUO0D Ajlue)->oM (L0~ = )

S$S9.41S |eanoIA_YS( J0U ING (TO0 > d [|€) (ET°0 = 4) PeOPIOM pue (GZ'0 = 1) UoIseAul
-0uy231 (62°0 = 4) PEOJISAO-0UYDID} YHM Pale[2.10D AjpALIsod sem 3uidiom aj0way
(100 > d[[B) (£¥°0 = 4) peopiom pue (Ajaandadsal ‘6T°0 = 4 pue 80 = 4 ‘GE°0 = 4)
$J0JE3.D SS3UIS-0UYDI] 934Y] 9 YHM paje[a.iod A|ALISod 0S|e Sem 1D11Juod Ajiwes
SHOM (TO'0 > d |[B) (6T°0 = 4) Peojyiom pue ‘(A|9Annoadsal ‘€z°0 = 4 pue ¢'0 = 4
‘220 = 4 ‘A)Ix3|dw02-0uyd3] pue UOISBAUI-0UYID) ‘PEOJISA0-0UYDIS)) SI0}eDID SSaUIS
-0uUy23] 931yl 9yl (€2°0 = 4) I2IPJU0D Ajllies-3I0M pue SSaUls [ednolAeya( UsaMIa(
punoj a1am suoLIea.1402 aALISOd JuUedyIuSIS "$Sa.1S S9dNPaJ SUlIOM 910wy

“Juswiydelap |ed2130|0ydAsd YM UOLIBID0SSE OU pey pue Sinoy 3Jom
Ap|9am Yyim pajeldosse Aj9siaAul sem (plIgAy) sadejd Juaiagip |BISASS 38 SUIOAA

(18°€ QS ‘6£°6) s1o8euew
Uey3 (06'€ AS ‘£0°TT) 2105 UeSW JayB1y € pey $1a4oea} ‘9jeasqns ssaussa|djay

paAla2Jad ay3 104 "9]easgNs Adedyya-J9s PaAISdIad Y3 UO JoU (SSa41S PaAIdIad)
SSd @Y1 uo sdnoud |euolssajold UsaMISQ SSDUISYIP JUBIYIUSIS OU SI9M IaY |

*SUOLIOWS SALE39U SWOIISA0 0] 9]BALIOW SWOY WOy SUINIOM JO SpIemal

JISULIIU| "92USPYUOD JO X2kl /A11uNdasul ‘1oddns [e120s JO ¥oe| ‘ssauljauo| ‘Ajljigeltl
:BWOY WOy SUDOM JO S1091D SALESSN (S9|NPaYIS HI0M PUE JUSWUOIIAUD)

3JOM 1133 JOAO0 |043U0D 3uiAey JO uoLidadiad 3JOM 03 [9AeJ] OuU pue Jodsuely

pue soiijod 92440 OU 103 aNP BWOY e SS311s paonpal ‘Ing "yijesy |edisAyd uoy
9dUJ2IP JULdIYIUSIS ON °SISNI0M3|9] SY3 J0J UY3[eay || |[uoLIOWS JO S|9A3| JaySIH

‘(s4919wWesed
3y} ||e 104 TOO'0 > d) (SISX40M PLIGAY) SI9XI0M3|9] Ul uoIssaidap pue Ajaixue
‘ssauiddey paonpaJ Y3IM pale|dosse a19M HIOM dWIISA0 pue diysiapes] SAISnIu|

(TO°0 > d) swoy je 310M3|3] Joale SuluaA

9y} Ul S|9A3| aulydaulda pajead)a Ajpuedyiusis pey usw pue ‘Dwoy je 3upIoma|a}
UusayMm ueyy adujo ayj 3e Jom 3urnp Jaysdiy Ajpuedyiudis sem aunssaid poo|g
oM

9JLJO pUE YJOMI|9]} UDIM]ID( SSJ1S JO S3ULIBI-J[9S Ul 9dUdIDIP Jueduyiudis oN

WY W4 HA0M
s10)oe4

S2NSS| |B39[XS0|NISNW
pue ssa43s paje[a.l-yI0A\

SssaJisouyos|

Juswiydelap |es130|0ydAsq

3uidod
Ssa11S

Yaeay [eausin
Yyaeay [ev1sAyd

uoissaidaq
AyaIxuy
ssaulddeH

Suraq|am/yyjeay pajel-J|as
(so|dwies ealjes pue

auwn snjd aunssaid poo|q) Al
-ADeal |ed13o|o1sAydoydAsd

sawod3no Atewrid

|EUO1}23S-5504D)
Asnung

|eUO1}235-5504D)
Aaning

|euo1}29s-5504D)
Aaning

|euo1}29s-5504D)
Aaning

SM3IAJID)UI
paJnionus-1wag
‘aAge}iend
|euoL}23s-s5042
AdAIng

‘PAXIN

|BUOI}D3S-SS04D)
AaAing

Apms pjoy
[euoeAISSqO

usisap Apmis

(panupuod) sajpnis papn|dul Jo a|qe} Alewwns Z 379V.L

SJI9240 ulupy
Aley

SIIONA
Aley

SII0M
[euoISSaj0.d
uspams

sJayoea}
‘SOALINIAXD
‘sjo8euew
‘s1auonyoeld
Aey|

sjsijeudnor
vsn

SIIOAA
Aley]

"SIIOM
JUSWUISA03
JE|[02-SHYM

uapamg

uonejndod
Anuno)

A

P

1w0Z0C HSI0N

010C0C OUIION

9z£T0C 49U|IPN

901 1C0OC HEN

s2€00¢ UUeN

s011¢0C
ejIneuden

+2¢00¢C
3uagpun

09

‘89

LS

99

19

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,

reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

(88€°0 = d ‘AjpAndadsal ‘%G TE pue %082

Aq uaxelIapuUN) g pue T SY9aMm pue (8T 60 = d ‘Aj9ALIadSal ‘%6'97 pue %E /2

AQ uaxelIapuUN) { pue T SY9aM U99MI] AJaIXue/poow aA0dwi 0] SUOLIe}NSUO0d
10U (26670 = d ‘AjoAnoadsal ‘%6'8 pue %i°8 Aq pawnsU0d) 8 pue T SY99M 1o
(90€°0 = d ‘A]pAnDadsal ‘% T/ pue %6°9 AQ PaWNSU0D) {7 pUe T S}99M U9aM1a(
s3nup o1dosjoydAsd Jo uondwnsuod pasealdul YlIMm pPaleIdosse 10U Sem (spuawl
-23ueuse 3uPJOM JaY10 YHM pasedwod) Swoy wodj SUDOAA diwspued ¢T-JIAOD
Aj4ed Sulnp swoldwAs uoissaidap paseasdul YHM paleidosse awoy wods SUpops

‘(USWOM pue udW) UOLIDeYSLIeS SwWl} aUnsIa| 03 paje|as AjpAnisod Ajpuedsyiudis aq
03 punoyj sem SupJom aWOoH JuswAo|dwa Jo 9dA} AQ J0U ‘USWOM JO UdW Suowe
10U ‘||eJ9A0 UOLDB)SIIES BJI| [|BISAO UO 10edWl U 9ABY JOU PIP 3UIIOM SWOH

‘3uiaq|am
0] )jul] paWNssy "Aep snoiAaad 3yl swoy wou) Aeme paxIom oym asoyl ueyl doajs
JO sajnuiw a1ow Ajjuesyludis pey Aep snoiaaid ayj swoy wodj SuJom asoy |

‘payIom

SINOY 2J0W PUE “JOM Y}IM SulIa4Ia3Ul Ajlwey ‘9snods Yy3im SUIAl| ‘Snjels yjjeay
JOMO] ‘DW0DU] JI9MO] ‘S9}UYM-UOU ‘USWOM U] Pasealdul SAep Ayjeay-uou pue ssaiis
(T0°0 > d) uoLyoeysLIeS ol Ul 9SEIDUI %G9 B PUB SS3IIS (o[ Ul 9SeaUdUl %ZZ B YHM
pajerdosse sem awoy woJj Supjdom ‘sasAjeue UoIssai8aJ U] ‘uooeysLies qol ul
9SEaJ0U| UB pUE SSa43S qOf Ul 9SeaJdu] Ue Y3IM Pa3eldosse Sem awoy wod) SUisJops

‘(22140 3y} wouy
payoelap 3ulj9a) pue suoL}deISUI [BID0S JO YI.|) SSaullsuo| Aq pajdaye AjaAnedsN
‘3ulaq|[oM uo IduaLIRdxd aAnIsod AJ3SON

(0T 0=d‘89" - =1:07 T~ = 2do|s) Awouoine y3iy 3uruodal asoy) Suowe
diysuonejas yuesyiudis ou Ing (S0°0 > d ‘Z1°Z = 1 :Z8°0) Awouoine mo| 3utpiodau
soaAo|dwa Suowe 2do|s uoLrsneyxa-3Jom ajowal dARIsod e, sem a1ay3 Jeyl yans
‘uoLIsneyxa J0J UoLdeIajuUl AWOUOINE x XJOM 9J0WaJ JUedyIugIS e Sem auay |
‘UleJ]s JO [9A3) ||e4DA0 1S9MO| 3Y) PaIqIyxXa Alljigels |euol}

-owd Y31y pue Awouoine y3iy yum asoy | ‘Awouoine mo| 3ujiodal sasAojdwd
3uowe 2do|s UOLISNEYXS->JOM SJOWl, SALSO "UOL}I.JSLIeS PISU JO SWLIOJ 1O
S9WO0DIN0 UleJ)S YM pa3e[aliod AjJuedyiugis Jou Sem XI0M 910wy :[Z Apnis]
"A31|Igels |euoiows Ag pajelspoln

"ules3s Jo 30adse Juawa3e3uasip, YHM Paje[a.iod AJuo SeM oM Sjoway [T Apnis]

3UIDUa42JU0D 03PIA 0] aNP 3GABW — SJUSA0JIUI J0J JOMO| $2102S SUla]||SAA
*ASAJINS JO spunoJ snolAaid 03 pasedwod Mo| 2102s 3ulaq||SAA

‘uleJdls aAs Jo s|pAd| Jay3iy pue ‘daa)s Jood ‘andijey Jo S|PA3) Jay3iy

‘uled |e3919)S0NIsnW JO SWodwAs 9S10M SulduaLIIdXD WOy Woly SUBDJOAA

w0y Wy HA0A
s10)2e4

3uiaq|am [ed130|
-0ydAsd pue yjjesy |ejusip

uowndeysyes )1

3uney
daud poo4
3uidas|s

ANNIqIXa1S SO
3u1aq|ioM

3u1aqIoM

Awouoiny
ulens
Aj[ige3s [euonowy

ey |eaisAyd
ELIECIENV

sawod3no Atewlid

|BUOL}D3S-550.4D)
AdAIng

}1oyod
9A1109ds0.19Y

|euo1}29s-5504D)
Aaning

}oyod
9A1302ds0.19Y

|euo1}295-5504D)
Aaning

ASAJNS |euo}das
$S0JD |euonippy
ASAINS
[eulpnusuoT

SMIIAIDIU|
|BUOI}D3S-SS04D)
AaAIng

PaxIN

usisap Apmis

(panunuod) salpnis papnjdul Jo 3|gel Alewwns gz 319v.L

SHnpy
uledg

93e SuPIoOpN
AN

93e SuPIOAN
vsn

o|dwes
JeuonieN
vsn

SIDIOM
elen

SI9NIOM
awig |nd4
vsn

awoy wouy
3uppiom AimaN
AN

uonejndod
Anuno)

ou/sah
pino)

£120C l1odiy

82610
Myosnay

801020¢C
odauysay

12120¢ Aey

8s0C0C DMd

(810 AMiad

1s120T Adled
Apms

L9

‘59

9

¢9

19

‘ou
ai

20

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

10.3310/AHFF6175

DOl

panujuod

‘s9|geLieA 3ulaq|lam Jay3o uo joedul Juedyiudis ou yum {so0 > d ‘£Z0°0-

= ]U3I2LJ202) 91| 3|IYMYLIOM € JO 9SUaS ay] padnpal osje Ing (0T°0 > d ‘GO°0 = Juaidy
-J902) Ajaixue paonpal sawoy wodj Sunjom o3 3ulydlMS “1oedwll sALe3aU J9lea.d

e pey 3upjiom jou y3noyije (100 > d ‘60°0- = 3USIdLJS09) snoixue jJou pue (100 > d
‘60°0-) = ua1dW202 passaldap J0u (SO0 > d ‘80°0- = JUa1dLJ202) A]suoj 10U

(00 > d*£00~ = USILJR0D) SIYMULIOM (T00 > d ‘60°0- = JUSI2LYJ90D) Uoldejsiies
91| - SO|CEIBA dAL ||B UO SUID(||9M JOMO| YHM PaJeId0Sse SeM dWoY W) SUDOAA

(£66°0-98°0 ‘€6°0) I0YO[e PUE (666°0-96°0 ‘86°0) SIEdW

(£6'0-16°0 ‘v6°0) SPRAMESS JO fejul paseatdap INg (90°'T-Z0'T ‘¥O'T) $Hdeus

pue (90'T-TO'T ‘€0°T) s1onpodd Ailep (60 T-€0°T ‘90°T) SHNJJ (€0'T -#00°T ‘TO'T)
$9|qe398aA JO Ejul PSEDIDU| YHM PIIEID0SSE SEM SWOY WO} SUIOAA “UsW Uey)
USWOM Suowe 3)ejul [0Yode paseadap pue s3npoid Adlep pue s}ndy ‘sa|qe3asan
JO 9{eU] PaSEaIdU] YHM Pa3e|oosse AJea[d 910w Sem WOy Wo.) SUBOAA

(66°0 03 69°0 1D %56 ‘€80 YO) SWoIdwAs sAIssaidap
UM pajeldosse AjpALe3au sem H4AA 03 SuIliys ‘[opow uoissaudal o13s130| ay}
U] 'SwoldwAs dAISSaIdap UM pajeIdosse AjaALIe3auU SeM SWOoY Wod) SUDIOAA

‘sdiysuonjelas asay3
9]eIpaWl $924N0SaJ pue (3214U0d 3[04 ‘ANn3iquie 9joJ ‘anssaid swn)) spuewap
qof pue ‘quawa3e3ua qol pue uopsneyxa Yyjoq o3 paje|al AjpAlesau s| I0Ma|aL

"8ulaq||om Ul SduelIeA paule|dxa [esned a|qelieA Jo3dIpaid Aue jey) 95UspIAS ON
'G0°0 = B3 Suaq|am pajdipaid

Ajanbiun dasjs jo Ajljenb pue ‘s3oejuod |e1d0s Jo Ajljenb ‘ssasis ‘Awouoline pue
92U319dW 0D U0 PI3U ‘Z SABA IV "G0'0 = D 1€ $SaJ3s pajdipald ssunnou Ajiep pue
S10BJU0D [BID0S Paldaye AjpAneSau ssau)s ‘T 9ABAA Y "Sulag)|am s |enpiAlpul ue
AjlaAe3au pajdipald ssauls pue ‘AjpALlisod pajdipald $30eu0d [e120s Jo Alljend

"S91eWasNoy Auew Yjim paJteys Ji yjjeay [eyuaw Ja1ood

‘swia|qo.d |e3a]ayso|nasnw dojaAsp 0} pue pa3e|os] [934 03 A|9X1| 210U USWOAA
'swia|qod [e39]9550|NISNW PISealdul WooIpad Jo BJOS Wol) SUIOA

‘pajejosi Suljaa4

(9%.£.€) dos|s pagunisip pue (%6€) swa|qoid |e1s|aysojnasnu 3uldoLAsp (%91)
951249%3 SS9 Budie) (%/9) SoN3ea||0d 0] PIIIBUUOD SSI| :DWOY W) SUIOAA

(9700 = 2dU TO0 > d:L10Y = (826')d) SSo41S

J0O |o43u0d pue (0Z00 = 2dUW:T00 > d ‘FT6¥ = (8T 6'1)d) @suodsal ssauys 03 pajejal
SeM (JUSWBULUOD UMOPXI0| 6T-AIAOD SuLnp) uorenis SUPOAA “SuNWWOD
pue Sui}JoMa|9] Y10q 19M OYM 35041 AQ paMo||0} ‘(9sea4dul JYSI|S AISA €) |043U0D
$$2.43S 159431y 3y pajiodal SuIOMa[3] "UMOPXI0| SULINP PISSIWSIP 19M OYM
950y} (]0J3U0D SS43S 3SOMO| pue) asuodsal ssal3s 3says3iH “(Sunjiom uosiad-ul)
3uNWWOD pue UPIOM3[9] PaUIqUIOD OYM 3SOY} 9SU0dSal SS2U3S 3SOMOT

WY W4 HAOM
s10)oe4

uonoejsnies o)
EVET[[ERYY

1Iq

swoldwAs aAIssaudaqg

3J0M3|9} JO SINOH

uoysneyxy

"9]dG $S3.J3S PAAIDIIDY 1SSANIS

ETET[JERYY

ey |eaisAyd
ELIECIENV

3B2S SS241S PaAIRIISd 1SS241S

sawod3no Atewrid

AaAIng
1ioyod
aAlDadsoud

|BUOI}D3S-5S04D)
AaAIng

|euo1}29s-5504D)
Aaning

|euo}29s-5s04)
Asning

ASAINS
[eulpnyiuoT

|euo1}29s-5504D)
Aaning

|BUOL}D3S-5S04D)
AaAing

usisap Apnmis

(panupuod) sajpnis papn|dul Jo a|qe} Alewwns Z 379V.L

uoye|ndod
|eJausn)
Uapamg pue
uleds ‘Auewsan
‘Aley] ‘oouelq

uoye|ndod
|eJausn)
ueder

uonendod
|eJauan)
ueder

(Auedwod a3.e|)
SJ9INWWO03|3|

vsn

sjeuoissajoud
alemyos
yJewuaqg

awoy wouy
3uppiom AjmaN
AN

uone|ndod
[HENEL)
uledg

uonejndod
Anuno)

6s1C0C OUBJIYDS

5edTC0C 03es

iBTZ0C OleS

8C10C
YnwysapJies

011 1C0OC 0SSNy

2+120C HdSY

6010202
zan314poy

VL

L

L

‘89

21

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

'SS9J3S JO 924N0S B 3Jam sainpadoid Supiom maN ‘syuated anaq
3( pue saL}jiqisuodsal D13SEWOoP pue YoM JI3Y} SUiquiod 03 3|de Ja33aq Sulaq
payiodal os|e sjueddllied ‘POXE[S] 2IOW PUE PISSDIIS SSI| 1|94 SIMJOM SWOH

*2Inssaud awLy 210w SUPUSLISAXS YUM PajeIdosse sem

(T0°0 > d ‘9010 = ¢) swoy 3e uaip|iyd SuiAey seassym ‘ainssaid swly ssa| SupusLdxa
UM pa3eIdosse aiam (G0'0 > d ‘680°'T- = g) swr ayp |le Jo (G0°0 > d ‘GTT'T- = g) usyo
sasodind a1eAud Joy suoydpews e 3uisn pue (G0°0 > d ‘908°0- = ¢) swL} ||n) Supjiom
(100 > d ‘2e0'0- = ¢ “4ap|o Buiaq) a8e (100 > d ‘998'0- = d) SINOY Jen3as uiym
3upjiomalel Ajuo (SO0 > d ‘P9 0- = g) SuDjIoMa|e] JaASU ‘aunssaid awl Joj [epow
uolssa.a3aJ 2135130| Y3 U] "341] AepAISAS 3)e}i|Ioe) pue ‘SUnNUILIod PIOA. ‘AjJUSIdLJD
DJOW HIOM ‘PaCINISIPUN 10U XI0M 03 3|ge Suldg papn|dul SUPIOMI|9} JO SaSejuenpy

(T00°0 > d‘90°0 = AS

‘©2°0 = q) A|]2U0| [934 03 A|231] 249M SSI3S0UYD} SulpudIadxa asoy] (100 > d
‘90'0 = AS ‘£T°0 - = q) SS241S0UYD3} JO S|9AS| JOMO| dABY 0} PaPU} dUBLIRAXD
SunjIom-2 a30Wal Poos e pey OYm 3soy] ‘MOJJ pue H4A\ Usamiaq diysuotie|al
3U} PajeIPaW SSaUI|2UO| PUE SSJ3SOUYD3] *(}OM Je UOLJOe)SIIeS pUE UOLeljudduod
0] Pa3e[aJ SIOUBLIDAXD [eIUSW) MO DY} UO 30943 dALISOd SWOoY Wl SUDIOAA

'S]yauaq ou Jo a3a|dwodul

pue ‘uopjesaunwal snoledasd pue Moj ‘a41| Ajlwe) pue jeuossad yim adus
-J9)J433ul ‘9siou ‘sjods Sulj|y. A}NdULIp ‘($¥ea4q INoYHM ‘Suoje Supjom “3°1) sunoy
Supjiom Suunp djay [eusa)xa Jo yoe| e ‘sinoy Suppom Sulnp s}npe Jayjo yum
19B1U0D JO 9DUSHE 3Y3 Se pajiodal atom Sulaq|iam pue yijesy Sujoaje siojded

*92e|d3J0M Y] Ul SUINIOM JO peajsul SUJOMS[S) Passalls

2J0W [99) S9|BWDS SSIIP[IYD "SPUINIIM J0U INC SABPXYSIM UO SWOoY Je Suijiom
usym 3uiaq||am aAL3I3[gNS JO [9A3] JaMO| e JJodal ‘siayiey) Ajjerdadss ‘sjualed
"$S941S 9J0W UM PIJeID0SSE S| SABPI|OY/SPUDYS9M 0 SABPYIOM UO YIOMI|9|

‘paAo|dwd J93U0| OU SSOY} JO SISNIOM paseq-3}is Suowle uey) Jomo| Ajpuedylusis a1om
U21ym Jo 4309 (87 03 T°0Z 1D %G6) %' LT SeM €3 $310S Z-DHd Yim sjuspuodsal
Jo uopiodoud pajsnipe sy pue (St 01 T'£Z 1D %S56) %E'GE Sem €3 JO $a102s Z-AVD
yum sauspuodsau Jo uorpodoud pajsnipe sy ‘Aj9jowas Supjiom asoyy Suowy
*SI9X40M 9}ISUO Uey} JaMOo| Ajpuedyiudis sa102s uolssaldap pue Ayaixuy

‘(AjoADadsal ‘spueqsny pue S9AIM J0) §G°T puUe 4G’ 2400s
dd uesw) 1s9q 3y pasey sAep Suneutsye, Jo A3sjel1s syl Sundepe asoys ‘(Ajljenb
daa|s pue ssauisip |ed130j0ydAsd) SaW02IN0 Yijesy Joy ‘SisAjeue sse|d Juale| sy uj

w0y Wy HA0A
s10)2e4

EVET[JENYY

Ajljigeurelsns |e120s pue 10D

(Mmoy) seouaLIadXa [BJUSIA|

sainseaw Axoud 3ulaq|lopn

3uiaq|am aadalgng

(C-DHd) atreuuonsand
U3jesH jusnied (z-Avo)
JapJosiq AlaIxuy pasijelsusn
:uolssasdap pue AjaIxuy
3u1aq|iaM

Ajjenb das|g
$S2J)SIp |e2130]|0YdASd

sawod3no Alewlid

sdnoJ3 snooy
pue smalAIauI
pPaJn3onus-1was
‘aAneyend

|BUOL}D3S-550.4D)
ASAIng

|eUO1}235-5504D)
Aaning

SMBIAISIUI
paJn3onJjs-1wag
"aALe}lend

|EUO1}23S-5504D)
Asning

|eUO1}23S-5504D)
Asning

Asning
1ioyod
aAlDadsold

usisap Apmis

(panunuod) ssipnis papndul Jo ajqel Alewwns z 379v.L

SJ93J0M SWOH
AN

SIDIOM
uspamsg

saaA0|dwd
SIDIAIDS
|edueul
Axan|

SENTIOIN
aledpiyd
paseqawoH
epeue)

uoye|ndod
|eJauan

vsn

epeue)

uaJpjiyd
y}m sajdnod
paLel
vsn

uonejndod
Anuno)

ou/sah
pino)

621 T0C 923911

2610¢ UlInyL

e11¢C0C 495t

1¢8T0¢ NOIIS

0:020C 3u0s

z111¢0C YHWS

621¢0¢C
Asppoys

‘18

08

LL

9L

22

.nihr.ac.uk

Islibral

www.journa

NIHR Journals Library



Public Health Research 2023 Vol. 11 No. 5

DOI: 10.3310/AHFF6175

panuuod

‘pamo|e
3u19q SJ9Y30 YIM JOBJUOD [ewlulw pue paso|d 3ulaq saui|ioe) sjuods 03 anp ‘d
10 e| e AQ pajdaye (A|lenba) sem 3uiaq|am |edisAyd pue |epusw sjuedidiled
'SI94J0 YHM paleys

s92eds ‘sul9du0d yijeay ‘92102 ou :qIAQD 3ulnp awoy wodj Suiyiom Jo 1oedu|

‘[9POW SIY3 Ul UOLIBJFUSIUOD JO A[IGIXD]4 ‘|0IIU0D
uo H4M JO s1oedwi Juedsyiugis ou aJam atsy] (1000 > d ‘0E 0 = ¢) dwoy wody
3upjIom sAep Jo Jaquinu Jajeald e yum paseasdul 3ui3uolaq Jo asuas saakojdw]

‘uoyje|as Jey} SuLeIapoW (JUSWAO[US HIOM pue SALIP HI0M)
2dA} JoxJoM UM ‘UoLioeysiyes a41] pue SuNWWO0I3|9} JO JUSIXS USSMI] uoLne|dy

's19A0|dwd woJy J4oddns Jo yoe| e pue SUPIOM JO SABM MBU ‘SPeO|JOM

24n3ny Jo Ajljigeldipasdun sy3 ‘AjIndasul ol paseatdul 03 anp 3ulaq||9M JOMO| 0S|y
“d1wapued 03 anp qof Jnoge d1SeISNYIUS SS3| ‘SNOIXUE IO

"3uUlaq|9M U0 1239449 aAle3aU - (4B PIYd “|dul) saLjigisuodsal

o13S9WOP pue 340M 3|33n[ 03 SpueWwSp Pasealdul ‘SSauUlBUO| :DWOY WOy SUIOAA

(Lo00=d

‘78'G = 4) dnou3 Jo dUaIBYIP JuEdYIUSIS B PaMOYS YAONY 24} pue (0'T as ‘LT
ueaw) dnoi8 SulINWIW029[3] Y3 Ul 3SAMO| pue ("0 dS ‘'Z ueaw) dnois aoyjo
9yl ueyr uaysiy (T°T A4S ‘T°S uesw) dnou3 sawoy-je-yiom ayy uowe 1saysiy
9J9M S9102S UOLIE|0S| "92LJ0 S} WO PIXIOM OYM 3SOU] ‘SWOY WOL) PayIoMm
OUM 3S0Uj3 ‘5J9]NWI0I|9] UDIM]D( J0IS SSaU)S PaAIadIad Ul S9dUBIaYIp ON

'9S1249%a 01 Ajlunjuoddo ayy os|e ‘Ajlwe) ay3 yim swy
aJow Sujpuads pue 93NwWwod Jo Xde| e Aq papJoye saipiunpoddo osje 3ng ‘@inssaid
pue ssa.3s ‘AJIOM 3UL}ea.d SPUBWIDP SAISSIIXD PUB MBU SWOY W) SUIOAA

(S0°0 > d ‘9T°0) WI2dU0D ST-AIAOD PUE (TO0 > d ‘yG'0-) UoLDeySIIes

NI0M 310Wal (TO'0 > d ‘GE°0-) ANALRINPO.Id HIOM Sj0Wa. PaAISdISd Ylim pajelal
-102 Ajpuedyiudis sem ssaais (TO°0 > d ‘2€°0) u4aauod ¢T-aIAOD pue (100 > d
‘0G°0-) uonoeysnes Y1om ajowal (100 > d ‘€' 0-) AlAndNpoud lom 10wl
paAle2Jad (TO0 > d ‘0G°0) SS241S 1M paje|a.lod Ajjuedylusis sem uoLe|os! [e100S

WY W4 HA0M
s10)oe4

SIIOM BWOY JO SadUBLIRdXT

100

uonoejsyes a4

3u1aq|ioM

poddns |e120s paAladlad

EVNIS

3upjiom sawoy Jo spuewaq

ssals
uoLje|os| |e120S

sawod3no Atewrid

SMaIAISIUI
paJn3onJ3s-1wag
‘aALe}end

SM3IAJIDIUI
PaJn3oNJIs-1Wag
annejend
|BUOL}D3S-5S04D)
AaAing

PaxIN

|euo1}29s-5504D)
Aaning

|euo11295-5504D)
Aaning

|euo}29s-5s04D)
Asning

Aydes3ouyy
aALelend

|BUOL}D3S-SS04D)
AaAIng

usisap Apmis

(panupuod) sajpnis papn|dul Jo a|qe} Alewwns Z 379V.L

SPIMPHOM

SIIOAA
(je8nyiod
‘puejad)
‘ABMION
‘»N) @doun3

soaAo|dwy
vsn

awoy
wou} SUDOA
AN

saluedwod
103295-33eALd
vsn

uoye|ndod
|eJauan
SPIMPLIOA/MN

soaAo|dwg
Aley

uonejndod

Anuno)

£s0C0C
1933auaziepn

0r€00C OSISHIA

«0TOC HPHIA

9110C0C 4919X7
JO AJISIDAIUN

ve66T HUSIL

s110C0C SI9AEIL

+11020C
ouedso|

‘88

/8

98

‘S8

78

€8

23

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



RESULTS

‘3upjIom awoy
JO aJnjeu padiojua ay3 Aq pajoaje sem Sulaq|apA BWOY Wol) SUBOM Y3m paje
-120Sse Sem ssauljauoT “Sulaqg||om Yim pajeldosse jioddns |ejdos pue Awouoiny

'sjuiejdwod yyesy
211eWOSOYIASd pue XI0M3[9] USaM]S(] PUNO) 2J9M SUOLIR[2.I0D JUBdLIUSIS ON

"(9£°0 = d) spows 3Iom 1o} punoy

aJom (uted Ajipoq) Suiad||am |eaisAyd Yylim paleldosse s1012e) ON (/' T 03 €T 1D
%56 ‘SE'T YO) Ajo30Wal Suplom ‘SA Aj930Wal pue sawoy ay3 apIsIno Yyjoq Sunjiom
SEM Se ‘('T 03 9T'T D %56 ‘62T YO) SUlaq|[am [e3uawl Ul SUOINPaI JUBAS|DI
AJ|e21Ul]2 Y3IM pale1dosse sem A[93owal SUDIOM *SA SWOY 3Y3 SPISINO SUIIOAA

(LLT03SL'01D %56 ‘91T YO paisnipe)
swojdwAs aAIssaldap Jo Jo1oipald Juedyiudis e Jou sem awoy wodj ‘Suysnipe Joyy
‘3UJOM J0U / JO pIe| uey3} JSMO| SWoldwAs dAISSaIdap Swoy wou) SUDIOAA

(T6'€0160°T 1D %56 ‘L0°C YO) SWOY WO} SUBLIOM J0U UY1Mm

paJedwod JoD pasealdul Ue YHM Paleldosse 0s|e SeM awoy woly dwly ay3 jo Jed
SUDLOM (62°£ 03 98°T 1D %56 69°€ YO) W0y Wiou) SUIIOM JOU 219M OYM 350U}
YHM pasedwod oD pasealoul ue J4odau 03 A|9yl] 240W 249M WL} 9Y] [|e swoy
WIoJ4 PayJ0M OYM 350Y] 10D Ul s98ueyd ou 310das 03 A|93I] 3SOW J9M dWOY WO
3upjdom jou suosiad pue pajeanpa A}IsIaAIUN ‘Usw ‘syuedidiied Jap|O AHALDNP
-04d paAIa2Jad UO 109449 dAlESSU “JOYD UO 10949 9ALISOd :Dwoy wody SUJopn

WOy W4 HAOM
s10)oe4

EVET[JERYY

sjurejdwod
yyjesay o13ewosoydAsd
3u1aq|IoM

Sulaq|om |eyus|y

swoldwAs aAIssaudaqg

100

sawod3no Atewrid

Apnis

Aleiq aAneyend

|euO1}295-5504D)
Aaning

|eUO1}235-5504D)
Aaning

|euo1}29s-5504D)
Asning

|euo1}29s-5504D)
Aaning

uSisap Apmis

(panupuod) salpnis papn|dul Jo a|qe} Alewwns Z 379V.L

Je1s Ajsianiun
AN

SI9)JOM

1€]|02-3HYM
Auewan)

SHnpy
SPIMPIIOA

s}npy
epeue)

uonendod
|edauan)
ellsny

uonejndod
Anyuno)

ou/sahk
pino)

01 1C0C POOM

11120¢C
UuewJIyopa

w1 C0C MM

m1¢0C
SUDIAN

6e1C0C 492}

€6

¢6

T6

06

24

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Public Health Research 2023 Vol. 11 No. 5

DOI: 10.3310/AHFF6175

awoy

wouy Sunom ‘HAMA 91825 Sulaq||SAA [BIUS|A Y3inquipT->DIMIBAA ‘SGAINTM ‘BdLBWY JO S31.IS Paliun ‘SN ‘Wop3uly paliun ‘N 10148 piepuels ‘IS ‘UoleliAsp pJepuels ‘gs st
dALIBID] Yy DJ1] JO Ajljenb 0D {9]edaS W}-g aJleuuon}sand YieaH jualed ‘z-OHd ‘ssa43sip |ed18ojoydAsd ‘Qd Buiaq|ioap 1094V 9ALISOd ‘GMVd ‘ANALnDe [edisAyd ‘vd ‘o1el Sppo ‘YO
3uIaq|I9M 1994 9ARE39N ‘GMVN :uled [e19]9Xsojnasnul ‘dSIAl 24ieuuonssnd YiesaH [esauss) ‘DHD :9|eds wiall-g Jap.osig AIsIXuy pasijedauss) ‘z-avo 6T0Z 95e9si SNJIAeU0Io)
‘6T-AIAOD ‘|BAIDIUI S2USPYUOD ‘| DIIAIDS YIEIH [BIUSIA JUSISI|OPY pUe plIYD ‘SHINVD 2Jieuuonisand ANALDY [edISAyd 9)29eg ‘DVdg 92UelieA JOo SisAjeue ‘YAONY :Suoneinaiqqy

‘uoeId0sse siy3 pauayi3uails d Suiseatdag

(90°€ 03 89°T 1D %56 ‘£Z°C ¥O paisnipe) s1030e) ulpunojuod Joj Juswisnipe Jaye
SUIpNPUI (Z0°€ 03 6£°T 1D %56 ‘2E'C YO) SIsAjeue uoissaigal osiSo| e ul uoy
-ejuswdne ujed Yjim pajeidosse Ajpuedyiudis sem YJoma|a} Suiseasdul Jo 3uniels

‘suJaged yJom 1depe jJou pip oym siayiow auo| ueyl (T00'0 = d ‘229 03

6E9°T 1D %G 6) S24005 DHD J49ysSiy £6°S 93e1aAe uo pey 3uljooyds-swoy /24eap|iyd
9]epowwodde 03 susaped 3iom pajdepe Oym SIaLIoW SUoT Usw ul (TS 01
L9ET 1D %G6) $94005 DHD 49Y31Y 87'Z PUB USWOM Ul (€£6°C 03 699°0 1D %S56)
521025 DHD 49y3I1Yy Z8'T UM pajeId0sse Sem a1edp|iyd 9}epowwiodde o} utaped
3upjiom 1depe 03 9|dnod ay3 Jo Jaquiaw Ajuo sy} 3ulag "usw Ul $a102s DHO J9y3iy
(STO'C 019620 1D %56) 9T'T PUE USWOM U1 $3100S DHD 49431y (£8€°C 03 E01'0
1D %G6) 6E°T UM pajeIdosse sem Suljooyds-awoy /a1edp|iyd 03 anp siaped 3iom
Sundepy *(0s 210w USWOM Judied SUO| pue) UsWoM Suowe (Jleuuolsand yijesH
|eJaua) Y3} Uo passasse) ssauisip [ed180joydAsd JO S|aAd| JaYSIY YHM pajeidosse
(Ap{eam) a1am sanoy Suljooyds-aWoy /24epP|IYd PUE }JOMISNOY pasealdu|

‘(pooy Junl, pue Ayijeay, J0) sWes ayj sem siy} y3noyj[e) paseatou axejul

POO0J ||BISAO pue ‘PaseaIdIaP 3SI2U9XS |edISAYd pue d ||elaAQ Sulad||om (£6°0

ds ‘0/°2) |eausw pue (£8° dS ‘v8°2) |e21sAyd ||eJaA0 10} paseasdap atom s3uljel
ueaw ‘awoy wouy Supjiom -aid yum pasedwo)) “Suiaqjiam |ejusaw pue [edisAyd
||EJDAO JOJ PISEDIIDP SJ9M S3uljes ueaw ‘Dwoy woly Suppom -aid ypm pasedwo)

WY W4 HA0M
s10)oe4

$S243S |e2180|
-0YydAsd yd ‘suoLipuod uled

ssau3sIp [e2180]0YdAsd

MJom aJed predun

3ulaq||am |eausw pue |edisAyd

sawod3no Atewrid

|BUOL}D3S-5S04D) SIIOM w1202
AaAing ueder A OJOWIYSOA ‘96
Aaning so|dnod
}Joyod  juased Supjopn
aAdadsold N A 1COCPNX  'S6

[BUOL}DS-SS0ID) H4M AIMaN
Aaning vsn A s»1C0C CBIX 76

usisap Apmis uonejndod

Anuno)

(panunuo) salpnis papnpaul Jo s|gel Alewwns g 319v.L

25

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and

Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the

title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



26

RESULTS

country (n = 17), language not English (n = 15), not a study/no data (n = 21), unpublished thesis or
presentation (n = 5).

Typology of included studies

Of 96 studies which were found to meet the inclusion criteria for the review, 30 studies were published
before the COVID-19 pandemic (or using data from before the COVID-19 pandemic, without making
particular reference to it) and a further 66 were published during the pandemic (and made specific
reference to COVID-19 and the pandemic influence on home working). This demonstrates the
significant increase in the evidence base throughout 2020-2021 as a result of working from home in
the pandemic.

Most of the included literature was published in 2020/21 (a total of 70 studies). Again, this reflects the
substantial increase in relevant evidence as a result of the COVID-19 pandemic. One included study was
a pre-print with a 2022 publication date. The remaining 25 studies were published between 2019 (five
studies) and 1994 with only 13 studies published prior to 2016.

Quality of evidence

Overall, the quality of evidence was limited by the study designs employed by the authors, with the
largest majority of studies being cross-sectional surveys (n = 59), mostly conducted online during the
COVID-19 pandemic (see Table 3. Study designs of included studies) where remote methods such as online
surveys were particularly common. These studies are limited by nature of their lack of follow-up data
and the fact that they mostly used convenience sampling. Qualitative and mixed-method studies (which
collected data via surveys and interviews) were the second most common type of research method
employed, and these were more frequent prior to the pandemic. A small number of both prospective
and retrospective cohort studies were also identified, along with a few ecological/observational studies
(variably described by authors). Most studies scored reasonably on the quality appraisal tools for their
study type. No studies were excluded on the basis of quality. The quality appraisals for each study are
given in Appendix 2: Quality appraisals of included studies.

TABLE 3 Study designs of included studies

Study design Number of studies
Survey cross-sectional 59
Survey cross-sectional plus 1

diary and accelerometer data

Longitudinal survey 4
Mixed: survey and qualitative 5
Qualitative interviews / focus groups 12
Qualitative ethnography 4
Prospective cohort study 4
Retrospective cohort 3
Quasi-experimental 1
Ecological/observational study 3
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For the most part, for studies which collected quantitative data, measures were self-reported. A small
number of studies used validated scales to measure specific outcomes such as wellbeing, quality of life
(Qol), general health, anxiety and depression. Therefore, overall due to the study designs identified,
causation could not be inferred and only associations between factors are considered.

Country of origin

The countries with the highest number of included studies were the UK (n = 27 including grey literature),
USA (n = 25) and Italy (n = 10), although overall there was a broad spread of countries, with 21 individual
countries mentioned in the populations of included studies. Four studies described their population as
‘worldwide’ or recruited from a large list of countries. The full list of included study countries is given in
Table 4. Location of included studies. Some non-OECD countries are listed where studies recruited from
several countries and the majority of the sample came from within the OECD.

TABLE 4 Location of included studies

UK 27
USA 25
Italy 11
Sweden 6
Spain 4
Japan 4
Germany 4
Worldwide/many 4
Canada 3
Austria 1
Turkey 1
Portugal 1
Norway 2
Estonia 2
Poland 1
Netherlands 2
Mexico 1
Ireland 1
France 1
Denmark 1
Belgium 1
New Zealand 1
Note

Studies conducted in several countries recorded several times.
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Most authors described their population as ‘workers’ or ‘employees’, limited their recruitment to ‘home
workers’ or ‘e-employees, or surveyed the population in general. One study specifically considered those who
were self-employed and working at home (Hislop et al. 2015%"), with a second conducted with home-based
childcare workers (Stitou et al. 2018%%). Both these studies dated from before the COVID-19 pandemic.

Some studies limited their populations to particular employment sectors or occupations, including the
financial sector (Henke et al. 2016,%° Taser et al. 2022!3), public sector workers (Hornung et al. 2009,

Di Tecco et al. 20213%, Moretti et al. 2020%), the IT sector (Kaduk et al. 2019,¢ Russo et al. 202111°),
journalists (Mann et al. 2003%), private-sector companies (Trent et al. 199434, ‘white-collar workers’
(Wohrmann et al. 2021,*%, Mari et al. 2021, Lundberg and Lindfors 200224), office workers (Argus et al.
20214, the water sector (Cotterill et al. 2020°), ‘professional services' (Delfino and van der Kolk 2021,>?
Mellner et al. 20172%), university employees (Docka-Filipek et al. 202, Gao and Sai 2020,%? Heiden et al.
2021, Wood et al. 2021%°) and mental health service staff (Bentham et al. 2021%8). It is likely that some
of these populations were chosen due to convenience (e.g. university employees) rather than a strategic
judgement that they were a population of particular interest or at greatest risk of poor health outcomes.

Six studies limited the population under study by other variables, including home working mothers
(Clark et al. 2021,%° Limbers et al. 2020%), female academics (Gao and Sai 2020¢%2), care-givers (Janssen
et al. 2020¢) and couples with children (Shockley et al. 2021, Xue et al. 2021%°). These were all studies
conducted during the COVID-19 pandemic. One study using data collected prior to the pandemic
looked at men only (Charalampous 2021'2).

Related literature

A further 14 studies [not included in the above numbers] considered the impact of the COVID-19
pandemic on classroom (school or further/higher education) teachers teaching online during school
closures as a result of COVID-19 restrictions, where they had not experienced this before. Six additional
studies looked at differences in health-related outcomes for people working at home compared to those
who had retired or lost their jobs. These studies are provided in the supplementary material, but are

not included in the analysis of this report. This decision was taken so as not to bias the review findings
towards studies which were not directly relevant to the research question, or studies which focused on a
particular COVID-19 lockdown situation (online teaching as a result of lockdown home schooling) which
would not be relevant beyond that particular context.

Factors and relationships identified in the included studies

To aid analysis, the papers were categorised in terms of those published prior to and during the COVID-
19 pandemic, and separated into those relating to overall health and physical health, or mental health
and wellbeing. This was done in order to begin to categorise the data available. The factors reported in
the papers were also developed into mind maps to give a visual representation of the volume, direction
and consistency of the reported association for each group of outcomes. Factors which have a positive
impact on the primary outcome are coloured blue on the mind maps, with negative factors (where there
is a negative impact on the primary outcome) represented in orange, and where the authors specifically
report no association between the factors black boxes and lines are used. The primary factors in each
mind map (e.g. working from home and wellbeing) are highlighted in bold text. Where associations
between the primary factors were inferred by the authors rather than directly measured in their study,
the relationship has been added to the mind map using a dotted line. Solid lines represent directly
reported factors. The identification numbers for each study used in the mind maps are given in the
summary table (see Table 2. Summary table of included studies). For the final summary mind map of the
factors which influence the associations between working from home and wellbeing in the COVID-19
papers, the assumed lines were removed as the intention here was to provide as much clarity as possible
on the reported factors given the huge complexity of the initial mind map for those studies.
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Pre-COVID studies

General health

Prior to the COVID-19 pandemic, the evidence base for the impact of working from home on overall
health was limited. We identified only seven studies which considered these factors (Hornung et al.
2009,°> Vitterso et al. 2003, Virick et al. 2010,” Kaduk et al. 2019,¢ Sardeshmukh et al. 20122 Perry et
al. 2018,” Wohrmann et al. (2021)'). The factors reported in these studies are summarised in Table 5.
Reported factors which influence the associations between working from home and general health (pre-
COVID-19 papers), and Figure 2. Mind map of factors which influence the associations between working from
home and physical or general health (pre-COVID-19 papers).

Two cross-sectional survey studies (Hornung et al. 2009°, Vitterso et al. 2003%°) both demonstrated
a positive effect on QoL from working at home, although factors which mediate this effect included
autonomy and work-family conflict (Hornung et al. 2009°), along with a sense of belonging versus
isolation (Vitterso et al. 2003%°). The intensity of telecommuting was also considered, with hybrid
working arrangements being seen to be most positive in both studies.

Hornung et al. (2009)° conducted their study with German public administrators (including teleworkers
and non-teleworkers). Their postal survey (n = 1008) had a response rate of 67% and was analysed
using structural equation modelling. The workers were 27.5% female with a mean age 43.6 (SD

8.8); 62.6% had a teleworking arrangement (1-4 days per week, mean 1.7 (SD 1.1) days). QoL was
assessed using the WHOQOL-BREF, and autonomy, work-family conflict and job satisfaction were also
measured. There were small but statistically significant positive effects of telecommuting intensity on
QoL mediated via both autonomy (Bindirect = 0.02, z = 2.56, p < 0.01) and work-family conflict
(Bindirect = 0.11,z = 5.96, p < 0.01).

Vittersa et al. (2003)*° conducted their survey in Europe (UK, Norway, Iceland, Portugal) via self-
administered questionnaires with a response rate of 41%. A subset of qualitative interviews on a more
focused set of issues were also undertaken but there were no details on the collection or analysis of
qualitative data. Workers (n = 217) were selected from companies where ‘teleworking seemed possible
/ likely’ (including those who did and did not telework). The sample means age was 38.25 years.

TABLE 5 Reported factors which influence the associations between working from home and general health
(pre-COVID-19 papers)

WFH factor Linked to outcome Direction Moderators Study ID
QoL (increased) Overall health Positive effect Autonomy 40, 87

Work family conflict

Hybrid work

Isolation
Life satisfaction (increased) Overall health Positive effect Work drive and work enjoyment 86
Psychosomatic health Overall health No effect 92
Exhaustion Overall health Negative effect Job demands 71

62

Strain Overall health Negative effect 62
Burnout, stress, conflict Overall health Negative effect 462

2Involuntary working from home (study 46 separated voluntary from involuntary).

Notes

Study ID provided in Table 2. Key: Positive effect, Negative effect, No effect. Empty field = no moderators reported.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

29



30

RESULTS

( Increased PA[11, 37] ) P Physical
health:
( Fewer days telecommuting [37] j _________ [50, 56]

[

( Lower alcohol/tobacco use [37] )

( Increased sitting [32] )

Hybrid work [87]

Working ( Work drive, work enjoyment [86] j
from

R Negative effect,
’ AN No effect.
‘\\ See Table 2 for
(IncreaseonL[40,87}) . index of studies.
( Psychosomatic health [92] J T T
(Workfamilyconﬂict[ﬂrO] IR, \\‘:\\\
Exhaustion/strain ~ [=--.____ \-""'~~~__ I
Burnout[46*,62,71] | T TTTee-al_. Tteelll
___________ "‘~~.___ General
____________ “~-a| health
BREEY S

FIGURE 2 Mind map of reported factors which influence the associations between working from home and physical or
general health (pre-COVID-19 papers). Key: Positive effect, Negative effect, No effect. See Table 2 for index of studies.
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Subjective QOL was assessed using the CHP’s QoL Profile, measuring four dimensions (three of human
growth and one of overall life satisfaction) on a 5-point scale. Employees’ sense of belonging increased
with a greater number of days working from home (8 = 0.30, p < 0.001). There were no significant
impacts of WFH on control, flexibility or concentration in this model. Those who had worked for a whole
week at home described it as an ‘isolating experience’.

A positive effect on life satisfaction was observed with working at home by one further cross-sectional
survey study, again mediated in the same way by the hybrid working approach (Virick et al. 2010)°.
Virick et al. (2010)? conducted an online survey with 85 telecommuters working for a large telecoms
organisation in the USA. They were mostly male (75% male) with a mean age of 41.5 (SD 9.15) years.
Life satisfaction was assessed using a four-item validated scale. The extent of telecommuting was
assessed using an item asking respondents to estimate the average number of days worked from

home (1-6 scale). They also assessed job satisfaction, worker types, perceived performance outcome
orientation and control variables (tenure and gender). A ‘curvilinear relationship was identified’, whereby
‘for employees with high drive and low enjoyment, life satisfaction is low when there is a moderate
amount of telecommuting. However, with other employees, the relation is the opposite. Life satisfaction
is high when there is a moderate amount of telecommuting’. Therefore drive and enjoyment moderate
the relationship between telecommuting and life satisfaction.

Exhaustion, strain and the risk of burnout were reported as negative effects of working at home by three
cross-sectional surveys, one of which also included a longitudinal element for some participants (Kaduk
et al. 2019,° Sardeshmukh et al. 2012,8 Perry et al. 20187) The associations were made worse by high job
demands (Sardeshmukh et al. 20128). Importantly, Kaduk et al. (2019)¢ were the only authors to consider
the difference between voluntary and involuntary working from home in the pre-COVID era. In addition,
Wohrmann et al. (2021)** found no significant correlations between telework and psychosomatic health
complaints. Their study was based on data collected in 2015.

Kaduk et al. (2019)¢ conducted an in-person survey of IT workers (Fortune 500 companies) in the US
(n = 758) with a 69.6% response rate. Six wellbeing outcomes of work-family conflict, job satisfaction,
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turnover intentions, emotional exhaustion (burnout), perceived stress and psychological distress were
considered. Over 95% of employees reported doing some work at home; 31% do at least 20% of
working time at home (‘substantial remote work’) voluntarily and 14% involuntarily. They reported that
involuntary variable schedules are associated with greater work-to-family conflict, stress, burnout and
turnover intentions, and lower job satisfaction in models that adjust for personal characteristics, job,
work hours, family demands and other factors. Voluntary remote work was found to be protective, and
associated with less stress (although this relationship was attenuated in the full models).

Sardeshmukh et al. (2012)8 surveyed telecommuters working for a large supply-chain-management company
in the Midwestern USA (n = 417) with a 37.9% response rate. The sample were 29% female, with mean

age 26-35 years. They had spent at least 1 year teleworking on average, spending 8-40 hours a week
teleworking and most telecommuting less than 4 days per week. Exhaustion was assessed using the Maslach
and Jackson validated scale. They also assessed time pressure, role ambiguity, role conflict, autonomy,
feedback, social support and job engagement. They found that telework is negatively related to both
exhaustion and job engagement. Job demands and resources (time pressure, role ambiguity, role conflict)
partially mediated the relationship between the extent of telework and exhaustion.

Wohrmann et al. (2021)'* reported on a telephone survey (described as large-scale, population-level)
undertaken in 2015 in Germany with highly qualified white-collar workers aged below 65 years who
reported the use of modern information and communication technology for their work. The sample
were 49% female, with mean age 46.2 (SD 10.2) years. Of these, 18% teleworked, with an average of
1.92 days per week. Psychosomatic health complaints were assessed by aggregating into an index and
included headache; fatigue, weariness or lassitude, stomach and digestion complaints, tension and
irritability, sleep disorders, dejection, physical exhaustion and emotional exhaustion. Participants rated
whether they occurred frequently in the last 12 months on work days. No significant correlations were
found between telework and psychosomatic health complaints. They note that generalisability may
have been limited by the disproportionately small numbers of teleworkers in Germany at the time of the
survey (in comparison with international numbers).

Perry et al. (2018)7 conducted an online cross-sectional survey (with a longitudinal second-wave
survey at 3 months for some participants) of full-time professional employees from three southern
USA organisations. The overall response rate was not reported. Their sample (n = 258) were 55%
female, with mean age 55 years. Emotional stability was assessed by to 10-item subscale of the IPIP
Big Five personality scale and strain was assessed by the Oldenburg Burnout Inventory (8 items) to
measure exhaustion and disengagement. There was a significant remote work x autonomy interaction
for exhaustion, such that there was ‘a positive remote work-exhaustion slope among employees
reporting low autonomy (0.82; t = 2.12, p < 0.05) but no significant relationship among those reporting
high autonomy (slope = -1.20; t = -1.68, p = 0.10)’ Those with high autonomy and high emotional
stability exhibited the lowest overall level of strain compared with other combinations of these
predictor variables.

Physical health

The effect of working at home on measures of, or with direct links to, physical health were reported
in five studies prior to the COVID-19 pandemic, again, reflecting a limited evidence base for these
measures. The factors reported in these studies are summarised in Table 6. Reported factors which
influence the associations between working from home and physical health (pre-COVID-19 papers), and
Figure 2. Mind map of reported factors which influence the associations between working from home and
physical or general health (pre-COVID-19 papers).

The impact on overall physical health (using perceived health / self-reported measures) was neutral for
the two studies which considered it (Kroll and Nuesch 2019, Mann et al. 20032%). These consisted of
longitudinal survey data from 1999 and 2009 (Kroll and Nuesch 2019%%) and a cross-sectional mixed-
methods survey which included semi-structured interviews and a survey (Mann et al. 2003%).
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TABLE 6 Reported factors which influence the associations between working from home and physical health
(pre-COVID-19 papers)

WEFH factor Linked to outcome Direction Moderators Study ID
Overall physical health Physical health No effect 56
Perceived health Physical health No effect 50
Physical inactivity (decreased) Physical health Positive effect Telecommute intensity (less) 37

11
Sitting (increased) Physical health Negative effect 32
Alcohol use (abuse) (decreased)  Physical health Positive effect Telecommute intensity (less) 37
Tobacco use (decreased) Physical health Positive effect Telecommute intensity (less) 37

Notes: Positive effect, Negative effect, No effect. Study IDs provided in Table 2. Empty field = no moderators reported.

Kroll and Nuesch (2019)% selected a representative sample (n = 6132) of those living in private
households in Germany, limited to those aged 20-60 and employees (not self-employed). The analyses
of working from home are based on data from the 1999 and 2009 waves, but were analysed as cross-
sectional. Perceived health was assessed by the question ‘How would you describe your current health?,
with response options being very good, good, satisfactory, poor, bad. Job satisfaction and leisure
satisfaction were each assessed by the question ‘How satisfied are you today with your job/your leisure
time?’ Working from home did not have a significant effect on health when controlling for individual
heterogeneity (b = 0.02, SE = 0.05, ns). There was also no statistically significant effect of working from
home on leisure satisfaction, however (b = -0.01, SE = 0.10, ns).

Mann et al. (2003)% conducted a study in the USA consisting of qualitative interviews (comparing the
emotional impact of work patterns on teleworking and office-based journalists) and a quantitative
guestionnaire (comparing the occupational stress and health symptoms of office-workers and
teleworkers). The study population consisted of eight males and four female (study 1) and 17 males
and 15 females (study 2). Teleworking participants followed this working pattern (minimum of 3 days
per week) from 3 months to 10 years (average 3 years 2 months) out of a total average working time of
17 years 11 months. Physical health was measured by self-reported frequency of physical symptoms
associated with occupational stress. Mental health was measured by the feelings and behaviours that
were perceived to be affected by the pressure of the job. There was no significant difference between
the physical health scores for the teleworkers and office-workers (t = 1.05, df = 60, ns).

The effect on physical inactivity was mixed, with two studies (a retrospective cohort study and a
national cross-sectional travel survey) reporting a positive effect on physical inactivity including
increased walking and cycling (i.e. becoming more active) (Henke et al. 20162°, Chakrabarti et al. 2018°?)
and one further qualitative (interview) study reported increased sitting as a result of working at home
(Grant et al. 20138). Henke et al. (2016)% also considered the impact on alcohol and tobacco use and
reported a decrease in both as a result of working at home. This was moderated by ‘telecommute
intensity’, that is, the predicted probability of being at risk appeared to increase with increasing number
of telecommuting days.

Chakrabarti et al. (2018)°? conducted a cross-sectional analysis of a national dataset in the USA.

Their sample consisted of employed people aged 18-64 (n = 123,810) of whom 62.1% reported
telecommuting (‘working at home for an entire work day’). Physical activity (PA) was assessed using
the Day Trip File (one-day travel diary) calculated into minutes of PA, assumed to be at least moderate
intensity. Telecommuters were classified into ‘frequent’ (more than 4 days over the past month or once
per week on average) and ‘occasional’ (1-3 days over the past month). Both frequent and occasional
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telecommuters engaged in 8-9 minutes more per day of PA than non-telecommuters, on average;
31% frequent, 27% occasional and 21% non-telecommuters met or exceeded the 30 minutes per day
activity target.

Grant et al. (2013)*® conducted in-depth interviews (n = 11) with UK e-workers, across five organisations
and three sectors. All participants worked remotely using technology independent of time and location
for several years. The focus of this study was on wellbeing. However, amongst the many wellbeing
outcomes measures (discussed elsewhere in this report), it was noted that sitting behaviours may
increase as a result of working from home.

Henke et al. (2016)? conducted a longitudinal cohort study (retrospective) of employee data at one
USA insurance firm from 2010 to 2011 (n = 3703). The sample were 62% female, 88% aged less than
55 years, 58% were prime-time telecommuters, 20% were off-hour telecommuters and 22% were
non-telecommuters. The physical health outcome considered was ‘high risk for physical inactivity’
(reported less than 3 days of cardiovascular exercise per week). In 2011 a greater proportion of non-
telecommuters were at risk of obesity, poor nutrition, physical inactivity (not statistically significant)
and tobacco use. ‘Prime-time telecommuters’ (described as those with at least 51% of remote hours
during prime work hours of 06.00-18.00) working at least 73 hours per month (very high intensity) had
a significantly lower risk of alcohol abuse compared with non-telecommuters (1.8% vs. 2.9%). Prime-
time telecommuters working 9 to 32 hours per month (medium intensity) had a significantly lower risk
of physical inactivity compared with non-telecommuters (35% vs. 41%). Prime-time telecommuters
working 33 to 72 hours per month (high intensity) had a significantly lower tobacco risk compared with
non-telecommuters (4.5% vs. 7.2%).

Mental health and wellbeing

A more substantial volume of evidence exists which consists of 24 studies considering the effects of
working at home on a broad range of wellbeing and mental health-related measures prior to the COVID-
19 pandemic. The factors reported in these studies are summarised in Table 7. Reported factors which
influence the associations between working from home and wellbeing and mental health (pre-COVID-19
papers) and Figure 3. Mind map of reported factors which influence the associations between working from
home and wellbeing or mental health (pre-COVID-19 papers).

There was no clear overall pattern to the factors which influence the associations reported between
working at home and the broad range of wellbeing measures investigated by study authors prior

to the COVID-19 pandemic. This lack of clarity highlights the complexity in the relationships being
considered, and indicates how people are likely to experience working at home differently depending
on their circumstances. A range of factors relating to overall wellbeing, depression and other mental
health measures, measures of stress, control over the workspace (including ability to work undisturbed,
interference with family life in the home, and fears associated with technology failure), social contact,
communication with colleagues, and measures of satisfaction and fulfilment were considered.

The evidence was from self-reported data collected via surveys, qualitative interview studies and
retrospective cohort studies.

Wellbeing and mental health measures

Wellbeing as a result of working at home was reported by one survey to have increased overall (Hall

et al. 2019"7) as rates of depression were reportedly reduced for some telecommuters in a further
retrospective cohort study (Henke et al. 20162°). Positive affect was also shown to increase with working
at home and this was furthered by having better coping skills, being more open to new experience and
having greater social connectedness (Anderson et al. 2014'3), as was a decrease in ‘psychological strain’
further enhanced by reduced social isolation (Bentley et al. 2016)'4. However, Mann et al. (2003)?
conversely reported that emotional ill health increased for those working at home (survey and semi-
structured interviews). Further, Mellner et al. (2017)? found no effect on ‘psychological detachment’, and
Charalampous et al. (2021'?) found no effect on psychosomatic health for home workers.
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TABLE 7 Reported factors which influence the associations between working from home and wellbeing and mental health
(pre-COVID-19 papers)

Linked to
WFH factor outcome Direction Moderators Study ID
Wellbeing (increased) Wellbeing Positive effect 33
Control over workspace/ Wellbeing Positive effect 38, 56, 80, 81
time (increased)
Work undisturbed Wellbeing Positive effect 80
(increased)
Happier Wellbeing Positive effect 12
Fear of tech failure Wellbeing Negative effect 18
(increased)
Stress Wellbeing Positive effect 12,46, 56,77, 81
Less office politics 37,56
No travel to work 56
More control over work 56
Telecomm intensity (less) 37
Negative effect  Increased blood pressure, urine 71
and saliva measures
462 64
More hours worked 64
Family interference 64
Female 64
Non white 64
Low income 64
Low health status 64
Spouse in home 64
No effect 84
Childcare stress (decreased) Wellbeing Positive effect 32
Travel stress (decreased) Wellbeing Positive effect 32
Depression (decreased) Wellbeing Positive effect 37
Positive affect (increased) Wellbeing Positive effect Better coping 3
Openness to experience 3
Greater social connectedness 3
Emotional ill health Wellbeing Negative effect 56
(increased)
Psychosomatic health Wellbeing No effect 12
Psychological strain Wellbeing Positive effect Reduced social isolation 7
(decreased)
Psychological detachment ~ Wellbeing No effect 58
Fulfilment (increased) Wellbeing Positive effect Autonomy 18
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TABLE 7 Reported factors which influence the associations between working from home and wellbeing and mental health
(pre-COVID-19 papers) (continued)

Linked to

WFH factor outcome Direction Moderators Study ID
Interference with family life  Wellbeing Negative effect 12,78
(increased)
Sense of perpetual contact  Wellbeing Negative effect 38
(increased)
Self-imposed pressure to Wellbeing Negative effect 16
perform (increased)
Adult contact (decreased) Wellbeing Negative effect 78
Social life (improved) Wellbeing Positive effect 44
Social interaction Wellbeing Negative effect 16,48, 12
(decreased)
Communication with Wellbeing Positive effect 32,12
colleagues
Support from colleagues Wellbeing Positive effect 32,56
Office grapevine (decreased) Wellbeing Negative effect 32
Life satisfaction Wellbeing No effect Gender (no effect) 66

Type of employment (no effect) 66
Leisure time satisfaction Wellbeing Positive effect 66

(increased)

2Involuntary working from home (study 46 separated voluntary from involuntary).

Notes: Study IDs provided in Table 2. Key: Positive effect, Negative effect, No effect. Empty field = no moderators
reported.

Hall (2019)* in their online survey of UK employees who work two or more days a week from home

(n = 897) stated that ‘homeworking can increase employee engagement, job satisfaction and wellbeing’.
However, their research question was not clear and the paper contained very little detail. Henke et al.
(2016)?° conducted a longitudinal cohort study (retrospective) of employee data at one USA insurance
firm from 2010 to 2011 (n = 3703). The sample were 62% female, 88% aged less than 55 years, 58%
were prime-time telecommuters, 20% were off-hour telecommuters and 22% were non-telecommuters.
They reported that those who telecommuted for less than 8 hours per month (low-intensity
telecommuters) were likely to reduce their rate of depression at a greater rate than non-telecommuters
over time.

Anderson et al. (2014)® in their survey of a ‘large US federal agency’ (n = 102) measured outcomes

on the ‘Job-Related Affective Well Being Scale’. They also measured openness to experience, trait
rumination and sensation-seeking, and social connectedness outside the workplace. They report that
the relationship between telework and positive affect is moderated by one’s social connectedness
outside of the workplace such that the relationship becomes more positive as social connectedness
increases (y = 0.75, p < 0.001); also individuals experience less negative affect while teleworking as
social connectedness increases (y = -0.73, p < 0.01). In addition, Bentley et al. (2016)'* in their online
survey of ‘knowledge workers’ in New Zealand (n = 804, 47% female, mean age 30.9 (SD 11.4) found
that psychological strain was significantly predicted by organisational social support (this did not differ
significantly between hybrid and low telework (1-7 hours) and teleworker support (although this was
only significant in the whole sample and not in the hybrid and low telework sub-samples)). Mann et al.
(2003), described above, found there was a significant difference between the mental health scores of
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FIGURE 3 Mind map of reported factors which influence the associations between working from home and wellbeing or
mental health (pre-COVID-19 papers). Key: Positive effect, Negative effect, No effect. See Table 2 for index of studies.

home and office workers f (t = 1.85, df = 60, p < 0.05), indicating higher levels of emotional ill health for
the teleworkers.

Charalampous et al. 20212 conducted semi-structured interviews with 40 (23 male) remote e-workers
working for a British IT company (mean age of 46.86 (SD = 8.43)) to explore the impact of the remote
e-working experience on employees’ wellbeing. Regarding individuals’ psychosomatic health, they
report that ‘it appeared that none of the employees reported serious and exaggerated health conditions
resulting from remote e-working. However, increased sedentary behaviours combined with the absence
of breaks was a prominent risk factor for psychosomatic health. Regardless of the risk of not taking
enough breaks, and not having appropriate ergonomics, interviewees suggested that a healthier lifestyle
was available to them. Mellner et al. (2017)? conducted an online survey with Swedish professionals
working in one of four large organisations (n = 3846, 62% male, mean age 48 years). Working from home
was negatively related with sleep duration: This is reported as follows: ‘In this context [of boundaryless
working conditions], not being able to free oneself from work-related feelings and thoughts during
leisure may be interpreted as the dark side of freedom as employees run the risk of working “anytime -
all the time”, and as such, of “always being on” resulting in disturbed sleep.

Stress
A significant number of studies considered how stress influences the association between working at

home and health, with a similar number of studies reporting positive and negative effects. Working

at home was reported to have a positive association with self-reported stress (i.e. stress was reduced

as a result of working from home) in six studies (including cohort and survey and qualitative studies)
(Henke et al. 2016,?° Kaduk et al. 2019,° Mann et al. 2003,?° Song et al. 2020,% Tietze et al. 2011%).
These positive relationships were further enhanced by having less office politics (Henke et al. 2016%° and
Mann et al. 2003%), no travel to work (Mann et al. 2003%°), more control over work (Mann et al. 2003%°)
and by reduced telecommute intensity (hybrid working) (Henke et al. 2016%°). A reduction in specific
stress related to childcare and travel was also reported in one final qualitative study (Grant et al. 201318).
Conversely perceived stress was negatively associated with working at home in two studies (survey

and retrospective cohort) (Kaduk et al. 2019,¢ Ray et al. 2021%7). Kaduk et al. (2019)¢ reported that the
negative association was made worse by working more hours, family interference in work and having a
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spouse in the home, being female or non-white, and having low income or low health status. Stress was
linked to issues with technology by Charalampous et al. (2021)'2. In addition Trent et al (1994)%* found no
association between working from home and stress in their survey study.

In addition, one further observational study objectively measured levels of physiological stress response
by taking blood pressure readings along with urine and saliva samples (Lundberg and Lindfors 2002%4).
They reported no significant difference in self-rated stress between telework and office work; however,
blood pressure was significantly higher during work at the office than when teleworking at home, and
men had significantly elevated epinephrine levels in the evening after telework at home.

Ray et al. (2021)% reported on a USA-based, face-to-face nationally representative survey (n = 7400,
mean age 42.8 years, 52% female). The proportion working from home increased from 29% in 2002 to
33% in 2018 (remaining stable from 2010 onwards). In regression analyses, working from home was
associated with a 22% increase in job stress and a 65% increase in job satisfaction (p < 0.01). This was
modified by sex (women were 38% more likely to report job stress and 5% less likely to report healthy
days than men), ethnicity (compared with non-Hispanic Whites, Hispanic workers were 32% less likely
to report job stress, 5% more likely to report healthy days and 39% less likely to report days with
activity limitations; Black workers were 40% less likely to report job stress and 4% more likely to report
healthy days; and Asian workers were 36% less likely to report job stress and 4% more likely to report
healthy days).

Song et al. (2020)%° conducted telephone interviews and time use survey with workers in the USA

(n = 3962). Telework on weekdays or weekends/holidays was associated with more stress (p < 0.005)
than working only in the office. Tietze et al. (2011)% conducted interviews and focus groups with people
working in local authorities in the UK. Pre-implementation, participants expected to gain better personal
wellbeing form working from home, particularly in relation to being calmer and less stressed. Post-
implementation, this expectation was realised for many participants, who felt less stressed and more
relaxed. Some attributed it to escaping ‘bickering and gossiping’ in the office.

Trent et al. (1994)%* conducted a mailed survey with people working at private-sector companies in the
USA (n = 38; 15 telecommuters, mean age 46.3 (SD 7.0); 9 people who worked exclusively from home,
mean age 33.8 (SD 6.0); 14 people who worked exclusively from the office, mean age 41.7 (SD 8.6)
years). Stress was assessed as perceived social support, assessed using the Social Support Index. There
were no differences in perceived stress score between the three groups (telecommuters, those who
worked from home, those who worked from the office), although the authors suggest this may be due to
the sample size. Isolation scores were highest among the work-at-home group (mean 3.1, SD 1.1), higher
than the office group (mean 2.4, SD 0.9), and lowest in the telecommuting group (mean 1.7, SD 1.0), and
the ANOVA showed a significant difference of group (F = 5.82, p = 0.007).

Lundberg and Lindfors (2002)* conducted a ‘repeated measures observational field study’ of white-
collar workers at a Swedish government authority who worked 3 days at the office and 2 days per
week at home (n = 26, 46% female, mean age 41.7 (SD 11.2) years). Psychophysiological reactivity,
using an automatic ambulatory blood pressure monitor on three separate days, was undertaken.
Urinary catecholamines and salivary cortisol were also measured at regular intervals during this period.
Participants also reported self-rated health and wellbeing (Ryff's Psychological Well-Being Scales).
Women had significantly higher daytime systolic blood pressure (SBP) at the office than during telework
or relaxation, but no differences between telework and relaxation. Men had significantly higher daytime
SBP at the office than during relaxation at home, but no significant differences between office work
and telework, or between telework and relaxation. Women, but not men, had significantly higher
daytime DBP during work at the office than during telework. Women had significantly higher daytime
epinephrine levels during telework than relaxation, and during office work than relaxation. Men had
significantly higher daytime epinephrine levels during office work than relaxation, but not during
telework. There were no significant effects of session for cortisol at any time period.
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The remaining five studies have been described above. In terms of measures of stress: Henke et al.
(2016)* (longitudinal cohort study, n = 3703) reported that prime-time telecommuters had the highest
risk of stress (but this was not statistically significant). Kaduk et al. (2019)¢ (in-person survey n = 758)
found that involuntary variable home working schedules were associated with greater stress. Voluntary
remote work was found to be protective, and associated with less stress (although this relationships
was attenuated in the full models). Mann et al. (2003)?* found a significant difference in mental health
scores f (t = 1.85, df = 60, p < 0.05), indicating higher levels of emotional ill health for the teleworkers.
Grant et al. (2013)'® (described above: in-depth interviews n = 11) reported that working from home
can relieve stress from travel and child-care issues. Charalampous et al. (2021) 12 (semi-structured
interviews, n = 40) reported that feelings of anger, frustration and stress were mainly linked to issues
with technology, or not being able to get hold of colleagues when needed.

Life satisfaction

Factors which influence the associations between working at home wellbeing with measures of life
satisfaction were reported in two studies. In a retrospective cohort study, Reuschke et al. (2019)%®
reported no effect of working from home on life satisfaction overall, and no mitigation of that
relationships by gender or type of employment. However, they did report a positive association between
working at home and leisure-time satisfaction. Daniel et al. (2018) *¢ reported a positive association
between fulfilment and working at home, an association which was further increased by having greater
autonomy at work.

Reuschke et al. (2019)?8 analysed a large UK longitudinal dataset of people of working age (18-64 years)
in either paid employment or self-employment (n = 33,719, 53.7% female); 11.1% (n = 3738) mainly
worked from home in at least one wave. Home working was found to be positively associated with
health satisfaction in men, but not in women (although this was not significant in their final model). The
authors explain this in terms of both home working and self-employment having common elements,
namely autonomy and control, and hypothesised that men ‘value these things’ - although this is a clearly
subjective viewpoint. For women, both home working and self-employment (as an employer and solo)
were significantly positively related to job satisfaction, and home working has an ‘additional’ benefit

to the advantages gained from being self-employed. No data are presented in this discursive paper.
Daniel et al. (2018) *¢ conducted qualitative interviews with online home-based business owners in the
UK (n = 23, 65% female). Participants described feeling more fulfilled by having more time and mental
space for creativity and creative work, by working online and thus being ‘freed’ from daily face-to-face
workplace interactions, which they saw as a distraction. Participants also enjoyed the autonomy of
scheduling inherent in working from home (particularly with their own business), for example alternating
working patterns to fit around preferences for each day, such as taking an extended lunch break and
catching up in the evening.

Social interactions

More links to wellbeing were reported through changes to level of social interactions, with four studies
reporting a negative association due to a decrease in social interaction and adult contact as a result of
working at home (Charalampous et al. 2021,*2 Collins et al. 2016,*> Koehne et al. 2012,?® Stitou et al.
2018°1). Conversely one study reported improvements in people’s social lives from working at home
(Jacukowicz et al. 2020%?). Communication with and support from colleagues were also reported as
critical success factors for working at home (Grant et al. 2013,*® Charalampous et al. 2021?). This was
further supported by Mann et al. (2003)%.

Collins et al. (2016)* conducted semi-structured interviews with staff in a local authority in the UK

(n = 33, demographics not reported). Teleworkers only had social relationships with office workers whom
they already knew and had already met face-to-face. They did not know nor get to know new office
staff. There was no social network functionality set up to facilitate interaction between teleworkers.
Koehne et al. (2012)* conducted interviews with individuals working primarily from home, or who
worked in the office but had colleagues working from home in the USA, Estonia, UK, Spain and Mexico
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(n =17, 29% female). They report that social isolation was an issue for 10/17 participants. Remote
workers would counteract this by seeking social interaction in their home communities. Stitou et al.
(2018)°! also conducted interviews with female, home-based childcare workers in Canada (n = 11).
Factors affecting health and wellbeing were reported as the absence of contact with other adults during
working hours, a lack of external help during working hours (i.e. working alone, without breaks), difficulty
filling spots, noise, interference with personal and family life, low and precarious remuneration, and
incomplete or no benefits.

Jacukowicz et al. (2020)% conducted an online survey of traditional office workers (n = 200, 60% female)
and online workers (n = 189, 82% female) in Poland. Quality of social relationships was assessed using
one subscale of the WHOQOL-BREF questionnaire. Working online significantly predicted lower
satisfaction with work-life balance (B = -0.17, p < 0.01) but greater quality of social life (8 = 0.13,

p < 0.05).

Charalampous et al. (2021)? (semi structured interviews, n = 40) reported that numerous remote
e-workers said that it was easy to feel lonely, bored and sad when the social interaction was reduced or
eliminated when working at home. Grant et al. (2013)*® coducted in-depth interviews (n = 11), reporting
that home working was ‘wellbeing detracting’ as social interaction may be limited to family and local
friends. Mann et al. (2003)? (qualitative interviews) reported that teleworkers emphasise the lack of
social support available to talk things through which could produce other negative emotions such as
feelings of insecurity and lack of confidence in their abilities.

Control

In terms of the home working environment, positive impacts on wellbeing were reported as a result of
having more control over the workspace and times of work (Hislop et al. 2015,%* Mann et al. 2003,%
Thulin et al. 2019,% Tietze et al. 2011%°), and having the ability to work undisturbed (Thulin et al. 201932).
However, Stitou et al. (2018)°! reported an increase in interference with family life as a result of working
from home. Hislop et al. (2015)?! reported a negative association with wellbeing due to a ‘sense of
perpetual contact’ arising from working at home and the report of ‘self-imposed pressure to perform’.

In addition, ‘fears of technical failure’ and the subsequent negative impact on wellbeing reportedly
increased with working from home (Daniel et al. 2018)*.

Hislop et al. (2015)%* conducted qualitative interviews with self-employed home workers undertaking
IT-based office support / administrative work in the UK (n = 14, gender/age not reported). The home
workers reported being happy with their work, with the main benefit being the ‘spacio-temporal
flexibility inherent in homeworking’, They could structure their own time and work location to balance
their work with domestic commitments such as shopping and childcare. The negative aspects of home
working included increasing people’s sense of ‘perpetual contact creating a sense that work was
difficult to escape from.

Thulin et al. (2019)%? conducted an online survey in Sweden (n = 456, 70.6% female, mean age 43.2
(SD 10.9) years) with a response rate of 40%. In the logistic regression model for time pressure, never
teleworking (B = -0.644, p < 0.05), only teleworking within regular hours (B = -0.866, p < 0.01), age
(being older; B = -0.032, p < 0.01), working full time (B = -0.806, p < 0.05) and using a smartphone for
private purposes often (B = -1.115, p < 0.05) or all the time (B = -1.089, p < 0.05) were associated with
experiencing less time pressure, whereas having children at home (B = 0.406, p < 0.01) was associated
with experiencing more time pressure.

Mann et al. (2003)% (qualitative interviews) reported that teleworkers may experience a decrease

in stress attributable to the perception of having control over their work (environment and work
schedules). Tietze et al. (2011)3 (interviews and focus groups) reported that working from home made
it easier for participants to manage their own workloads and consequently address equity issues and
experience improved wellbeing. However, Stitou et al. (2018)%! (interviews, n = 11) reported that factors
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affecting health and wellbeing included interference with personal and family life. Daniel et al. (2018)
16 (qualitative interviews, n = 23) reported that fear of the IT equipment/online connection failing was
‘pervasive and driven by a fear of being completely cut off’.

COVID studies

As a result of the COVID-19 pandemic and work-at-home orders given as part of lockdown restrictions
in many countries, the evidence base on the health impacts of working from home has developed rapidly
in the last two years. However, the focus on wellbeing over physical health persists and most studies
consisted of cross-sectional survey data with self-reported outcomes.

General health

Even as a result of increased working from home due to COVID-19 the volume of literature linking
working at home with general health outcomes has not increased substantially. A further five studies
linking the outcomes of QolL, higher demands and lifestyle factors (diet and alcohol intake) show a mixed
picture in terms of their impact on the associations with working at home. These associations reported
in these studies are summarised in Table 8. Reported factors which influence the associations between
working from home and general health (COVID-19 papers) and Figure 4. Mind map of reported factors which
influence the associations between working from home and general health (COVID-19 papers).

Quality of life was shown to be positively associated with working at home in a survey by Weitzer et

al. (2021)%. Weitzer et al. (2021)%® conducted an online survey of the general population is Austria

(n = 1007, 55% female, age 18-65); 29.3% were working from home part of the time and 21.0% were
working from home all of the time. Those who worked from home all the time were more likely to report
an increased Qol compared with those who were not working from home (OR 3.69, 95% Cl 1.86 to
7.29). Working part of the time from home was also associated with an increased QoL compared with
not working from home (OR 2.07, 95% CI 1.09 to 3.91). Likewise, not working from home appeared

to be associated with decreased QoL compared with working part or all of the time from home. The
positive association was strongest for older participants, men, and those who were university educated.

Conversely, general health was shown to be negatively associated with working from home in a
prospective cohort study by Di Tecco et al. (2021)%*. The association was also negatively affected by
lower education level, higher work demands and poorer management of change. Di Tecco et al. (2021)%°
conducted a prospective cohort study to investigate the impact of a ‘smart working pilot’ (flexible home
working) in Italy (n = 187, 78.6% female, mean age 50.7 (SD 6.8) years). There was no significant change
in general health (p = 1.00) or wellbeing (p = 0.247) as a result of the pilot as evaluated by t-tests. In the
regression models, significant predictors of wellbeing were demands (-0.703, p = 0.027) and effective
management of change (1.461, p = 0.003), and demands (-1.00, SE 0.048, p = 0.037) and higher
education (0.238, SE 0.100, p = 0.018) significantly predicted general health.

In terms of lifestyle measures of health, factors which influence the associations between working from
home and both an improved diet and reduced alcohol consumption were reported in a survey by Sato
et al. (2021b%). These positive associations were seen more strongly in men than women. However,
Kubo et al. (2021)% reported negative associations between working from home and food behaviours
including increased solitary eating and lower meal frequency (with more days of telecommuting
increasing the negative associations). In considering drug use, Ripoll et al. (2021)%” found no association
with working from home (survey study).

Sato et al. (2021b)*® conducted an online survey in Japan (n = 5929, 69% female, mean age 44.0 (SD
13.8)) Working from home was associated with increased intake of vegetables (1.02, 1.004-1.03), fruits
(1.06, 1.03-1.09), dairy products (1.03, 1.01-1.06) and snacks (1.04, 1.02-1.06) but decreased intake
of seaweeds (0.94, 0.91-0.97), meats (0.98, 0.96-0.999) and alcohol intake (0.93, 0.86-0.997). Among
women, time spent on childcare was associated with reduced intakes of vegetables and fruits.
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Kubo et al. (2021)% also conducted an online survey of office workers who telecommuted in Japan

(h = 13,468, 48.8% female, age 20-65). Those who telecommuted more frequently tended to have
more unfavourable eating habits. Among workers who hardly telecommuted, 25.5% missed breakfast,
25.9% ate all meals alone, 1% ate less than two meals a day, and 6.6% adopted meal substitution. The
corresponding proportions among workers who telecommuted in excess of four days per week were
28.7%, 37.0%, 2.5% and 8.4%, respectively. The odds ratios (95% CI) for those who telecommuted

at least 4 days per week relative to those who rarely telecommuted were: skipping breakfast: 1.15
(1.03 to 1.29); solitary eating: 1.44 (1.28 to 1.63); lower meal frequency: 2.39 (1.66 to 3.44); and meal
substitution: 1.26 (1.04 to 1.51).

TABLE 8 Reported factors which influence the associations between working from home and general health
(COVID-19 papers)

WFH factor Linked to outcome Direction Moderators Study ID#

Higher demands General health Negative Lower education level, higher work 1
association demands, management of change

Drug use [no General health No 65

change WFH] association

Diet (improved; General health Positive Gender (women) 74

more fruit and veg) association

Diet (worse) General health Negative 39
association

Alcohol intake General health Positive Gender (women) 74

(reduced) association

QoL General health Positive Older participants, men, university 50
association educated

Notes: IDs provided in table 2. Key: Positive effect, Negative effect, No effect. Empty field = no moderators reported.

Lower education level, demands,
poor change management [23]

Poor sleep [8]
Lessexercise[8,69] }-.._____ -
Working %:g US€[67] J---mmmmmeme e | General

from —»| Worsediet[8,51]
home

( Higher job demands [23])

( Increased fatigue [8] ) RS

(Gender (women) [73, 12])

|

Ll > Positive effect,

Reduced alcohol intake [73]] et Negative effect,
= . No effect.

[Increased alcohol intake [8]) See Table 2 for

index of studies.
QoL [12] -

FIGURE 4 Mind map of reported factors which influence the associations between working from home and general health
(COVID-19 papers). Key: Positive effect, Negative effect, No effect. See Table 2 for index of studies.
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Ripoll et al. (2021)%” conducted an online survey in Spain (n = 681, 77% female, age 18 and above).
Working from home (compared with other working arrangements) was not associated with increased
consumption of psychotropic drugs between weeks 1 and 4 (consumed by 6.5% and 7.1%, respectively,
p = 0.306) or weeks 1 and 8 (consumed by 8.4% and 8.9%, respectively, p = 0.952), or consultations

to improve mood/anxiety between weeks 1 and 4 (undertaken by 27.3% and 26.9%, respectively,

p = 0.918) and weeks 1 and 8 (undertaken by 28.0% and 31.5%, respectively, p = 0.388).

Physical health

The COVID-19 pandemic has also resulted in a slight increase in the number of studies reporting
factors which influence the associations between working at home and physical health measures.

These factors reported in these studies are summarised in Table 9. Reported factors which influence the
associations between working from home and physical health (COVID-19 papers) and Figure 5. Mind map of
reported factors which influence the associations between working from home and physical health (COVID-19
papers). Notably all the factors reported had a negative effect on the relationships (or no change in the
association was found). This entirely negative framing of the research is not seen in any of the other sets
of data considered in this report. In total seven studies considered a range of physical health measures
such as physical wellbeing, physical function, physical limitations, musculoskeletal problems, pain, PA
and sedentariness and reduced work comfort.

A negative association between physical wellbeing and working from home was reported in two studies
(survey and qualitative) (Waizenegger et al. 2020* and Xiao et al. 2021%). The negative relationship was
mediated by poor mental wellbeing, low PA, low ‘healthy’ food intake and high ‘junk’ food intake (Xiao et
al. 2021%) along with having minimal contact with others due to the lack of sports facilities open during
COVID-19 lockdowns (Waizenegger et al. 20204).

Waizenegger et al. (2020)* conducted a ‘qualitative interpretive study’ of knowledge workers who were
previously working in office spaces and worked from home during COVID-19 lockdowns in various
countries (n = 33, 39.4% female, aged 20-50). They report that ‘participants’ mental and physical
wellbeing was (equally) affected by a lack of PA, due to sports facilities being closed and minimal contact
with others being allowed..

Xiao et al. (2021)* conducted an online survey in the USA of office workers who had transitioned

to WFH during the COVID-19 pandemic (n = 988, 56.6% female, mean age 40.9 (SD 13.1) years).
Compared with pre- working from home, mean ratings were decreased for overall physical (2.84, SD
0.087) and mental (2.70, SD 0.93) wellbeing. Overall PA and physical exercise decreased, and overall
food intake increased (although this was the same for ‘healthy’ and ‘junk’ food).

In three studies, musculoskeletal problems (especially in the spine) were associated with working from
home (Moretti et al. 2020%) and starting or increasing telework was significantly associated with pain
augmentation (Yoshimoto et al. 20214¢) which was made worse by decreasing PA, working from a sofa or
bedroom and being female (RSPH 20214?). Working from home was also associated with a reduction in
PA and work comfort, which was further associated with musculoskeletal pain (as a result of lockdown)
(Argus et al. 2021%°). However in one further study, no association between working from home and
general body pain was found (Wilke et al. 202144).

Moretti et al. (2020)** conducted a cross-sectional survey of Italian administrative officers who moved
to work online during the COVID-19 pandemic (n = 51, 56.9% female, mean age 46.7 (SD 11.3) years).
In relation to health problems, 70.5% of participants reported MSK pain (41.2% back, 23.5% neck, 7.8%
shoulder, 7.8% hip, 7.8% knee, 5.9% thigh and 3.9% elbow). Low back pain and neck pain were more
severe and interfered more with everyday activities. Neck pain worsened in 50%, improved in 8.3% and
was the same in 41.7% of participants, whereas lower back pain worsened in 38.1%, improved in 14.3%
and was the same in 47.6% of participants. Home workers without pain reported significantly higher job
satisfaction than those with pain.
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Yoshimoto et al. (2021)*¢ conducted an online survey of workers in Japan (n = 1941, 29.5% female,
median age 43 (IQR 33, 52)). Starting or increasing telework was significantly associated with pain
augmentation in a logistic regression analysis (OR 2.32, 95% Cl 1.79 to 3.02), including after adjustment
for confounding factors (adjusted OR 2.27, 95% Cl 1.68 to 3.06).

TABLE 9 Reported factors which influence the associations between working from home and physical health
(COVID-19 papers)

WFH factor Linked to outcome Direction Moderators Study ID
PA reduced Physical health Negative effect 4
(lockdown)
Reduced work Physical health Negative effect 4
comfort (lockdown (musculoskeletal
pain)
Musculoskeletal Physical health Negative 60
problems (esp. spine) association
Working from sofa or bedroom 69
Women
Bodily pain Physical health No association 91
Physical wellbeing Physical health Negative mental wellbeing, overall PA, 94
association physical exercise, ‘healthy’ food

intake, and ‘junk’ food intake.

Minimal contact with others 88
Lack of sports facilities open

Pain augmentation Physical health Negative Decreasing PA 96
association

Notes: Study IDs provided in table 2. Key: Positive effect, Negative effect, No effect. Empty field = no moderators
reported.

Reduced PA [4, 94] j

\

Reduced physical
wellbeing [94]

Sports facilities
not open [88]

Reduced ‘healthy’
food intake [94]

Physical
Increased ‘junk’ (Reducedmentalwellbeing[94]) health
food intake [94]

Working
from
home

Pain augmentation [96] j

Pain[91]

Female [69]

Key:
Musculoskeletal e Eegaf;lveteffect,
Reducedworl | problems (esp. spine) [8, | .-~ o effect.
comfort [4] 60,61] A See Table 2 for

> index of studies.

Working from
Minimal contact with others [88] j bed/desk [69]

FIGURE 5 Mind map of reported factors which influence the associations between working from home and physical
health (COVID-19 papers).
Key: Negative effect, No effect. See Table 2 for index of studies.
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Argus et al. (2021)* conducted an online survey of office workers in Estonia (n = 161, 64.6% female,
mean age 38.2 (SD 9.5) years). PA was assessed by the Baecke Physical Activity Questionnaire (BPAQ).
Self-reported PA was significantly lower during than before the lockdown, in terms of sport-related

PA (mean change in BPAQ -0.52, SD 0.98, 95% Cl -0.67 to -0.37, p < 0.001, Cohen’s d = 0.42 (small
effect)) and total PA (mean change in BPAI -0.41, SD 1.37, 95% Cl -0.62 to -0.19, p < 0.001, Cohen’s
d = 0.26 (small effect)), but not leisure-time PA (mean change in BPAQ -0.07, SD 0.59, 95% Cl -0.16
to 0.02, p = 0.15, Cohen’s d = 0.11), and work-related PA significantly increased (mean change in
BPAQ 0.18, SD 0.54, 95% Cl 0.10 to 0.26, p < 0.001, Cohen’s d = 0.50 (medium effect)). There was a
significant negative correlation between change in self-reported sports-related PA and change in the
numbers of body regions with MSP during the lockdown (r = =0.206, p < 0.01). The number of body
regions with MSP onset during the lockdown was also negatively correlated with change in workplace
comfort score (r = -0.262, p < 0.001) and change in workplace ergonomics score (r = -0.231,

p < 0.01).

Wilke et al. (2021)* conducted an online survey of people aged 18 plus in 14 countries worldwide
with confinement measures limiting movement in public spaces (n = 14,975, 58.1% female, mean age
38 (SD 15) years). Physical wellbeing, assessed using the bodily pain subscale of the SF-36, two items
on musculoskeletal pain (6-point scale) and the resulting disability (5-point scale).No associations with
physical wellbeing (bodily pain) were found for work mode (p = 0.76).

Mental health and wellbeing

The largest volume of evidence identified consisted of studies conducted during the COVID-19
pandemic which looked at factors which influence the associations between working from home and
measures relating to mental health and wellbeing. The factors reported in these studies are summarised
in Table 10. Reported factors which influence the associations between working from home and wellbeing
or mental health (COVID-19 papers) and Figure 6. Mind map of summary factors which influence the
associations between working from home and wellbeing or mental health (COVID-19 papers). A broad
range of measures relating to wellbeing were used by study authors including direct measures of
wellbeing, and measures of mental health (including negative affect, anxiety, depression, psychological
distress), and stress (including perceived stress, perceived self-efficacy, ‘stress, worry and pressure’,
burnout, ‘cognitive worsening’ and specific stress including parenting stress and occupational stress).
Measures linked to wellbeing included the lifestyle behaviours sleep (sleep quality time sleeping and
fatigue), alcohol use and PA (opportunity to exercise, sedentariness, standing and movement, lack of
sports facilities open). Increased health concerns were also reported, as were factors linked with social
interaction (social isolation, loneliness, minimal contact with others and social support). Satisfaction with
working from home (including sense of worthwhile life) and QoL measures were also reported. Lack
of choice over whether to WFH along with work autonomy and measures linked to videoconferencing
(videoconference fatigue and technostress) were also considered in respect to wellbeing. Further
measures linked to the home work environment and wellbeing included feeling in control of time, lack
of commute, more time with the family, lower work/family conflict, and spaces shared with others.
Openness to new ways of living was also included.

Wellbeing no associations

Direct measures of wellbeing were reported in 24 studies, with seven papers reporting no overall
association between working from home and wellbeing (Allen et al. 2021,*” Cotterill et al. 2020,° Di
Tecco et al. 2021,% Gijzen et al. 2020,>* Hoffman et al. 2021,>> Bentham et al. 2021,%® Dunatchik et al.
2021>3). The potentially relevant variables of having a pet or dependents in the home (Hoffman et al.
2021,% Bentham et al. 20218) and division of domestic labour (Dunatchik et al. 2021°3) were also found
to not be associated with wellbeing when working from home.

Allen et al. (2021) 47 undertook an online survey (recruited through social media and university courses)
in the UK (n = 200, mean age 24.7 (SD 7.2) years, 86% female); 47.0% reported working from home.
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TABLE 10 Reported factors which influence the associations between working from home and wellbeing or mental health

(COVID-19 papers)

Linked to
WFH factor outcome Direction Moderators Study ID
Wellbeing Wellbeing No 1,17,23
association
Presence of dogs or cats in home 39
Dependents in home 6
31
Domestic labour 25
Negative Higher job demand during pandemic 19
association Not feeling ‘sheltered at home’
Smoking more cigarettes during
pandemic
More psychological distress.
Increased monitoring 21
Expectation to always be available
Increased video calling
Work overload 43
Hybrid working 91
Overall PA, physical exercise, and 94
distractions while working
74
Positive Essential worker 17
association
Negative affect Wellbeing No 45
association
Mental health Wellbeing Negative
association
60
Perceived stress Wellbeing No Professional group 57
association
Perceived self-efficacy Wellbeing No Professional group 57
association
Stress, worry and Wellbeing Negative New and excessive demands 83
pressure (increased) association
Stress (increased) Wellbeing Negative Increased demands 21
association
Family-work stress, Social isolation, 29
Distracting working environment,
70
Stress relating to indistinct 36
organisation
Fatigue
Reduced stress Wellbeing Positive 20, 35, 59
association
Hybrid working 68
Male 42
Parenting stress Wellbeing Negative Lower PA 53
(increased) association
continued
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TABLE 10 Reported factors which influence the associations between working from home and wellbeing or mental health

(COVID-19 papers) (continued)

Linked to
WFH factor outcome
Alcohol use (increased) Wellbeing
Video conference Wellbeing

fatigue (increased)

Openness to new ways Wellbeing
of living
Psychological distress Wellbeing

(increased)

Anxiety Wellbeing
Depression Wellbeing
Sleep quality Wellbeing
(increased)

Time sleeping Wellbeing
(increased)

Fatigue Wellbeing
Sedentariness, stand- Wellbeing

ing and movement

Direction

Negative
association

Negative
association

Positive
association

Negative
association

Positive
association

No
association

Positive
association

Negative
association

Negative
association

Positive
association

Positive
association

Direction
unclear

No
association

No
association

Moderators

Having camera on
Low sense of belonging

‘Coping with COVID’
Increased childcare
Increased domestic duties

Graduate educational
Not feeling ‘sheltered at home’

Increased housework and childcare/
home schooling hours [women]
Only member of couple of adopt
working pattern for childcare

Alternative office/home working days

Female
Financial concern
More dependents

Intrusive leadership and overtime work

Concerns about return to work,
childcare, gender

Female
Financial concern

Reduced social contact
Change physical health

Intrusive leadership and overtime work

Concerns about return to work,
childcare, gender

Changes in physical health
Social contact (reduced)

Alternative days at home/office

Male

Study ID

15

19

95

75

90

76

24

55

10

24,42

72
20

55
10

76

75

34

36
116
34
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TABLE 10 Reported factors which influence the associations between working from home and wellbeing or mental health
(COVID-19 papers) (continued)

Linked to
WFH factor outcome Direction Moderators Study ID
Social isolation Wellbeing Negative Technology 45
(decreased) association Silence
52
Perceived remote work productivity 82
and remote work satisfaction
Loneliness (increased) Wellbeing Negative 79,93
association
Burnout (increased) Wellbeing Negative 35
association
No effect Extroversion, conscientiousness 26
overall
Satisfaction with Wellbeing No Female 41
working from home association
Caring responsibility 41
Lack of space 41
Sense of worthwhile Wellbeing Negative 74
life (reduced) association
In control of time Wellbeing Positive 28
association
Lack of commute Wellbeing Positive 57
association
more time with the Wellbeing Positive 57
family association
Lower work/family Wellbeing Positive 20, 28
conflict association
More opportunity to Wellbeing Positive 57
exercise association
Lack of choice whether Wellbeing Negative 88, 93
to WFH (enforced) association
Health concerns Wellbeing Negative 88
(increased) association
Spaces shared with Wellbeing Negative 28, 88
others association
Lack of sports facilities Wellbeing Negative Reduced PA 88
open association
Minimal contact with Wellbeing Negative Reduced PA 88
others association
Autonomy (increased) Wellbeing Positive 93
association
Social support Wellbeing Positive 70, 93
(increased) association
QoL (increased) Wellbeing Positive Hybrid working and WFH full time. 89
association

Notes: Study IDs provided in Table 2. Key: Positive effect, Negative effect, No effect. Empty field = no moderators
reported.
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Not feeling safe [19]
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19, 49,53, 95, Female [6, 17, 24,41, 95] Fatigue (34, 36, ( Satisfaction 27, [41, 74, 79, 82] )

60,75] 42,75,49,61]
Education [19, 70]

Negative affect [45] Distress [19]

Openness [9] Substance use [2, 19]
Anxiety [10, 14, 24, /
Coping[9] )\ 2% 7490,7¢] PA[34,36,53,88,57,94] )
Depression [10, 20, 24, Loneliness/isolation No choice [88, 93]
42,55,67,72,74,76] [14,29, 30,63, 69, 74
82,85,93] Stress 21,29, 35, 70, 82, 83, 20, 42, 59) ) Pandemic separation
Financial worry [24] [82,88]

Social support [52, 53, 70, 93] )

FIGURE 6 Mind map of summary of factors which influence the associations between working from home and wellbeing
or mental health (COVID-19 papers).
Key: Positive effect, Negative effect, No effect. See Table 2 for index of studies.

Psychological wellbeing was assessed using the PWB18 measure. Participants working from home did
not significantly differ on wellbeing-related outcome measures. They report that a ‘linear regression
model with self-isolation predicting PWB18 scores was significant [F(1,186) = 20.53, p < 0.001];
however, self-isolation (f = -.162, p = 0.004) and UCLA3 (loneliness) scores (B = -.596, p < 0.001)

were the only significant predictors’. Cotterill et al. (2020)>° conducted an online survey of water-sector
employees in the UK (n == 502, 60.6% male, 84.2% worked from home). One question related to
wellbeing: ‘My general wellbeing has improved since lockdown’, and was rated on a Likert scale. More
women saw a decrease in wellbeing (39%) than men (32%), although this was not statistically significant,
and there were no significant differences between the median wellbeing values for men and women
(U=27030,z=-1.472,p=0.141).

Di Tecco et al. (2021)*® conducted a prospective cohort study to investigate the impact of a ‘smart
working pilot’ (flexible home working) in Italy (n = 187, 78.6% female, mean age 50.7 (SD 6.8) years).
There was no significant change in general health (p = 1.00) or wellbeing (p = 0.247) as a result of

the pilot as evaluated by t-tests. Gijzen et al. (2020)>* conducted an online survey in the Netherlands
(n=1519, mean age 53 (SD 16) years (range 18 to 91), 52% female). They aimed to investigate the
mental health and wellbeing of adults in the Netherlands 10 weeks after the start of COVID-19.
However, although working from home was reported as a positive outcome of the COVID-19 pandemic
for 17% (n = 142) participants this was not directly linked to wellbeing.

Hoffman et al. (2021)%° conducted an online survey in the USA with individuals who had experience
working from home and from their employer’s office. (n = 454, 231 female, mean age = 41.3 years, SD

= 11.5 years). They aimed to ‘Explore perceptions regarding how companion animals factor into the
teleworking Experience’. Paired-samples t-tests indicated that neither positive nor negative wellbeing
scores differed significantly by workplace location (PAWB: t = 1.17, df = 453, p = 0.24; NAWB: t = -1.74,
df = 453, p = 0.08). When analyses were restricted to when participants worked from home, neither
positive nor negative wellbeing scores were associated with the presence of dogs or cats in the home.
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Bentham et al. (2021)* completed a survey of people working in a UK mental health service (n = 51,
72.5% female, 29.4% aged 35-44, 23.5% aged 45-54, 15.7% aged 55-64 and 2% aged =65 years).
Wellbeing was assessing using the Warwick-Edinburgh Mental Well-Being Scale (WEMWABS). An
independent-samples Kruskal-Wallis H-test showed no statistically significant differences in wellbeing
score based on the proportion of hours worked remotely during the pandemic (x? (4) = 4.45; p = 0.349).
Dunatchik et al. (2021)>® conducted an online survey with a nationally representative sample in the

USA (478 partnered parents and 151 single parents). The authors report wellbeing in terms of pressure
on working parents, and 66% mothers and 65% fathers reported feeling ‘some’ or ‘a lot’ of pressure
regarding children’s home learning during the pandemic. However, no further indication of the impact on
wellbeing is presented.

Wellbeing negative associations

However, 11 studies (including a number of grey literature sources) reported a negative association
between working at home and wellbeing (Schifano et al. 2021,>? Xiao et al. 2021,% Ingusci et al. 2021,¢
De Sio et al. 2021,°* Wilke et al. 2021,* Delfino and van der Kolk 2021,52 CIPD 2021,% Felsted et al.
2020, KCL 2021, Parry et al. 2021, RSPH 20214?). A variety of variables were identified which also
had a negative effect on the relationship between working at home and wellbeing. Interruptions and
distractions as a result of a lack of private space also impacted negatively on wellbeing when working
at home (Xiao et al. 2021%), as did increased monitoring (by the employer), including an expectation

to ‘always be available’, and increased video calling (Delfino and van der Kolk 2021,>2 Di Tecco et al.
2021%). Higher job demands during the pandemic and work overload also impacted negatively on the
work at home / wellbeing relationship (Ingusci et al. 2021, De Sio et al. 20215%). Further factors which
negatively moderated the relationship between working at home and wellbeing included hybrid working
(Wilke et al. 20214%) along with not feeling ‘sheltered at home, smoking more cigarettes during the
pandemic, and experiencing more psychological distress (De Sio 20215%).

CIPD (2021) # conducted interviews with 32 senior managers and directors and an online survey with a
total sample size of 2133 senior decision-makers in UK organisations, presented as a report and linked
web page (grey literature). The most frequently mentioned benefit of working at home was increased
wellbeing through avoiding the commute (46% of survey participants), followed by enhanced wellbeing
because of greater flexibility of hours (39%).

Delfino and van der Kolk (2021)>2? conducted semi-structured interviews with employees from
professional service firms in Italy (n = 15, 9 female, 6 male). Management control practices and
employees’ responses to these (including wellbeing, and factors affecting wellbeing) were considered ‘to
investigate how remote working impacted the use of management control in professional service firms
and explore how these changes affected employees’. Negative impacts on wellbeing were mentioned

by respondents in terms of monitoring employees’ online/offline status, meaning employees felt they
should always be available.

De Sio et al. (2021)>* conducted a web-based cross-sectional survey with Italian teleworkers (n = 348
(60.52%) females and 227 (39.48%) males, median age of 40 years (IQR: 33-49)). Perceived wellbeing
was assessed using GHQ-12. Poor wellbeing was associated with having a higher job demand during the
pandemic (OR 2.61; 95% Cl 1.10 to 6.19), with feeling ‘not sheltered at home’ (OR 8.80; 95% Cl 2.60

to 29.75), with smoking more cigarettes during the pandemic (OR 2.47; 95% Cl 1.13 to 5.59), and with
experiencing psychological distress (OR 8.01; 95% Cl 2.57 to 24.97).

Felstead et al. (2020)*” completed three online survey of UK workers (April, May, June 2020). Wellbeing
was assessed using GHQ-12 wellbeing questions. Those who worked mainly at home reported

greater difficulties in enjoying normal day-to-day activities compared to those not working at home,
(48.2/49.3% vs. 38.5%) and more often felt constantly being under strain and unhappy with life
(36.0/33.9 vs. 31.2).
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Ingusci et al. (2021)°¢ conducted an online survey of Italians who experienced remote working or
working from home (n = 530, 60.4% female, mean age 39.0 (SD 11.2)). Behavioural stress was assessed
using a seven-item validated scale. In a structural model with good fit indices (CFl = 0.96, TLI = 0.95,
AGFI = 0.91, RMSEA = 0.05 (90% CI 0.05 to 0.06), SRMR = 0.06), behavioural stress was found to

be positively related to work overload (B1 = 0.48, p = 0.015) and negatively related to job crafting

(B3 = -0.38, p < 0.000), with a significant and negative indirect effect of work overload on behavioural
stress through the intervention of job crafting (3> = -0.07, p = 0.029).

KCL (2021)'°* conducted an online survey of 254 large employers in the UK. Their report states that
organisations who reported improved morale compared to this time six months ago are considerably
more positive about the support provided, particularly for parents and carers. This suggests that offering
such support can contribute towards improved morale and wellbeing overall.

Parry et al. (2021)>7 analysed 1035 survey responses of an UK online worker wellbeing survey. Using
the World Health Organisation Five Wellbeing Index (WHO-5) to measure wellbeing, on average
respondents scored 47 out of 100, relatively low compared to previous UK and Europe-wide surveys.
Key determinants of wellbeing included fewer physical health symptoms, higher levels of satisfaction
with work-life balance and identifying as extroverts.

RSPH (2021)*? reported on the mental and physical health impacts of home working during COVID-19.
Overall, more people felt working from home was better for their health and wellbeing (45%), compared
to around one-third (29%) who thought working from home was worse for their health and wellbeing.
Home working was said to be having an impact on people’s mental health, with 67% saying they felt less
connected to their colleagues and 56% saying they found it harder to switch off.

Schifano et al. (2021)*° conducted a longitudinal online survey in France, Italy, Germany, Spain and
Sweden (n = 9700 observations). Wellbeing was assessed in terms of five variables: life satisfaction

and life worthwhile, loneliness, depression, anxiety, and working from home. Working from home was
associated with lower wellbeing on all five variables - life satisfaction (coefficient = -0.09, p < 0.01),
worthwhile (coefficient = -0.07, p < 0.05), not lonely (coefficient = -0.08, p < 0.05), not depressed
coefficient = (-0.09, p < 0.01) and not anxious (coefficient = -0.09, p < 0.01), although not working had
a greater negative impact. Switching to working from home reduced anxiety (coefficient = 0.05, p < 0.10)
but also reduced the sense of a worthwhile life (coefficient = -0.07, p < 0.05), with no significant impact
on other wellbeing variables.

Wilke et al. (2021)** conducted an online survey in 14 countries worldwide (n = 14,975, 58.1% female,
mean age 38 (SD 15) years). Mental wellbeing was assessed using the World Health Organization Well-
Being Index (WHO-5). Working outside the home vs. working remotely was associated with clinically
relevant reductions in mental wellbeing (OR 1.29, 95% Cl 1.16 to 1.44), as was working both outside the
home and remotely vs. working remotely (OR 1.35, 95% Cl 1.23 to 1.47).

Xiao et al. (2021)* conducted an online survey in the USA of those who had transitioned to WFH during
the COVID-19 pandemic (n = 988, 56.5% female, mean age 40.9 (SD 13.1) years). Physical and mental
wellbeing were rated overall, relative to their wellbeing prior to WFH on a Likert scale. Compared with
pre-WFH, mean ratings were decreased for overall physical (2.84, SD 0.87) and mental (2.70, SD

0.93) wellbeing. Mental wellbeing was significantly correlated with overall PA (r = 0.36, p < 0.01),
physical exercise (r = 0.33, p < 0.01), and distractions while working (r = -0.30, p < 0.01). Mean mental
wellbeing was lower for those who adjusted their work hours (2.65, 0.95) than those who did not
(2.86, SD 0.87, p < 0.01), those who needed to schedule their work hours around others (2.59, SD
0.95) than those who did not (2.77, SD 0.92, p < 0.01), and those who reported somebody in the same
workspace while WFH (2.64, SD 0.95) than those who reported a solitary work environment (2.78, SD
0.90, p = 0.04).
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Wellbeing positive associations

Three additional studies reported improved wellbeing for those working at home (Cotterill et al. 2020,°
Xiao et al. 2021, PWC 2020%%). These relationships were moderated by a number of factors, including
being an essential worker (amongst employees in the water sector; Cotterill et al. 2020°?) and having
higher levels of overall PA and physical exercise (Xiao et al. 202145).

Xiao et al. (2021),* described above, reported that improved mental wellbeing (F(38, 351) = 5.306,

p < 0.001, R? = 0.371) was predicted by increased physical exercise, increased communication with
co-workers, and decreased junk food intake, along with being positively affected by having an infant

in the home and negatively affected by increased distractions while working. Cotterill et al. (2020),>°
described above, reported that essential workers had the largest improvement in wellbeing (29%). PWC
et al. (2020)® produced a web report to provide insights on the remote working experience of 875
workers in Malta (mean 36-45). The largest percentage of those who viewed the experience as having a
positive impact on their wellbeing were those who lived alone and were aged 24-35.

Mental health

Two studies reported a negative association between working at home and a person’s overall mental
health (Bevan et al. 2020,%° Kotera 2020%?). A number of factors further impacting on the mental health
of those working at home included those who were younger workers, looking after elderly relatives

(but parents were no different from non-parents in this study), living with parents or renting, new home
workers, working more than contracted hours, and reduced contact with their boss (Bevan et al. 2020)%°.
In one further study a negative association between working at home and experiencing negative affect
was described (Janssen et al. 2020%°).

Bevan et al. (2020)% in their online survey of UK home workers (n = 500) reported that mental health is
poorer for younger workers, those looking after elderly relatives (but parents were no different to non-
parents), those living with parents or renting, and those new to home working. Kotera (2020)'°2 in an
opinion piece on new ways of working discusses how more attention needs to be paid to the negative
impacts of blurred work-home boundaries, fatigue and increased mental demands.

Janssen et al. (2020)%° conducted an ‘ecological momentary assessment’ (n = 101 (34 adolescents, 67
caregivers), parents: 56.7% female, mean age 48.2; adolescents: 64.7% female, mean age 16.0). Working
from home was not related to an increase in parents’ negative affect during the COVID-19 pandemic, as
compared with pre-pandemic data.

Anxiety and depression

Anxiety and/or depression and their relationship to work at home wellbeing were considered by nine
studies. For anxiety, no factors associated with home working were reported in one study (Wickens
et al. 2021'"), a positive association was reported in a second study (Smith et al. 2021*?), but factors
with negative associations for home workers were reported in three further studies (Docka-Filipek et
al. 2021,%* Magnavita et al. 202115, Burstyn et al. 2021°%). There were additional negative impacts on
wellbeing for females compared to males, and those with financial concerns and/or more dependents
(Docka-Filipek et al. 2021¢%), where people experienced intrusive leadership and overtime work
(Magnavita et al. 20211%%), and where home workers had concerns about return to work and childcare
(particularly for females) (Burstyn et al. 2021°%).

Five studies on depression reported factors with negative associations between working at home and
wellbeing which were moderated by being female and/or having financial concerns (Docka-Filipek et

al. 2021,%* Sato et al. 2021a''"), where people experienced intrusive leadership and overtime work
(Magnavita et al. 20211%%), and where home workers had concerns about return to work and childcare
(particularly for females) (Burstyn et al. 2021°%). Only one study reported a positive association between
depression and home working (i.e. home working was association with reduced levels of depression)
during the pandemic (Smith et al. 2021112).
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Burstyn et al. (2021) °* conducted an online survey of workers in the USA (n = 911). Anxiety and
depression were assessed using the HADS. They report that ‘starting or substantially increasing
telecommuting appeared to be associated with increased anxiety and depression in both sexes as

well, with the effect more prominent among men’. Men (but not women) who identified as essential
workers (RR 1.16, 95% Cl 0.96 to 1.40), had one-on-one contact with people at work (RR 1.14, 95% Cl
0.98 to 1.34), including known or suspected cases of COVID-19 (RR 1.30, 95% CI 0.97 to 1.74), who
were hourly employees (RR 1.24, 95% Cl 0.96 to 1.60), and did not have access to disability/sick leave
through work (RR 1.22, 95% Cl 0.93 to 1.60) were more anxious.

Docka-Filipek et al. (2021)¢* conducted an online survey of university faculty working from home at

the start of the coronavirus pandemic in the USA (n = 345, 77% female, mean age 42.84 (SD 9.23)).
Self-reported mental health (depression and state anxiety) was assessed using a shortened version of
the Center of Epidemiologic Studies Depression scale and the state anxiety subscale of the six-item
version of the State Trait Anxiety Inventory. Two multiple regression models were run, which accounted
for significant variance in depressive symptoms (F(6, 322) = 7.29, p < 0.001) and state anxiety (F(6,
322) = 5.93, p < 0.001). Gender accounted for unique variance in both depression (8 = 0.17, p < 0.01)
and anxiety (B = 0.17, p < 0.01) risk, after covarying for ethnicity, academic position, teaching load,
number of dependents in the home, and financial concerns at separate steps. Higher financial concerns
accounted for unique risk of both depression (B = 0.30, p < 0.001) and anxiety (f = 0.26, p < 0.001), and
having more dependents accounted for unique risk of anxiety (8 = 0.13, p < 0.05).

Magnavita et al. (2021)%*°° conducted a survey of people working for trade and service-sector companies
in Italy who telecommuted part time (n = 905, 36.6% male, mean age 45.93 (SD 11.39)). Common
mental health issues were assessed using the Goldberg Anxiety and Depression Scale. They report that
anxiety increased with intrusive leadership, workaholism and age, and was higher in females. Depression
decreased with off-time work, was higher in females, and increased with workaholism and age.

Smith et al. (2021)'*? conducted an online survey with non-healthcare workers in Canada (n = 3305,
61% female, 15.4% aged <34, 23.7% aged 35-44, 29.6% aged 45-54, and 30.3% aged above 55 years).
Anxiety and depression were assessed by the Generalised Anxiety Disorder (GAD-2) and the Patient
Health Questionnaire (PHQ-2) measures. Among those working remotely, the adjusted proportion of
respondents with GAD-2 scores of 23 was 35.3% (95% Cl 27.1 to 43.5) and the adjusted proportion of
respondents with PHQ-2 scores 23 was 27.4% (95% Cl 20.1 to 34.8), both of which were significantly
lower than among site-based workers or those no longer employed.

Wickens et al. (2021)'"” conducted an online survey with Canadian workers (n = 1002, 49.7% female,
13.2% aged 18-29, 26.1% aged 30-39, 23.9% aged 40-49, 17.7% aged 50-59, 30.4% aged over

60 years). Depressive symptoms were assessed by a single item from the Center for Epidemiologic
Studies Depression Scale. In the regression analysis, after adjusting for demographic variables, working
from home was not a significant predictor of depressive symptoms (adjusted OR 1.16, 95% CI 0.75 to
1.77) (the odds of experiencing depressive symptoms were higher among whose with a job at high risk
of exposure to COVID-19 and who experienced financial worry due to COVID-19).

Sato et al. (2021a)'** conducted an online survey in Japan (n = 2846, 60% female, mean age 43.0 (SD
12.0) years for females and 50.3 (SD 10.2) years for males). The association of changes in work and

life patterns with depressive symptoms was examined in users of the health app CALO mama, which
records diet, exercise, mood and quality of sleep and provides feedback to users. Depressive symptoms
were assessed by two validated items (‘During the past month, have you often been bothered by feeling
down, depressed, or hopeless?’ and ‘During the past month, have you often been bothered by little
interest or pleasure in doing things?’). In the logistic regression model, shifting to WFH was negatively
associated with depressive symptoms (OR 0.83, 95% Cl 0.69 to 0.99).
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Other mental health measures

Mental health was also reported as psychological distress. One study reported a positive association with
psychological distress (i.e. less distress) for those working at home which was further improved by hybrid
working arrangements (alternative office/home working days) (Shockley et al. 2021%%). However, three

studies reported factors with negative associations with working from home, which were moderated by
increased childcare (including home schooling) and domestic duties particularly for mothers and lone parents
(Clark et al. 2021,° Xue et al. 2021¢7), and being the only member of couple to adopt their working pattern for
childcare (Xue et al. 2021¢’). In addition, increased health concerns were also reported to negatively impact
on the mental health of those working at home (Waizenegger et al. 2020%)

Clark et al. (2021)¢° conducted qualitative interviews in working mothers in Ireland (n = 30). Most
participants reported increased levels of psychological distress as a result of the pandemic and resultant
changes to the dynamic of work and family life. An additional challenge was managing the psychological
welfare of their children during the pandemic, and helping them to cope.

Shockley et al. (2021)¥ conducted a longitudinal online survey in the USA of heterosexual married
couples where both spouses worked full-time (n = 274 at T1, 133 at T2, mean age at T2: 35.2 (SD 3.4)
years for wives and 36.3 (SD 7.0) years for husbands). Psychological distress was assessed by the Kessler
et al. (2002) 10-item measure. In the latent class analysis, for health outcomes (psychological distress
and sleep quality), those adapting the strategy of ‘alternating days’ fared the best (mean PD score 1.54
and 1.58 for wives and husbands, respectively).

Waizenegger et al. (2020),*® outlined above, report that ‘participants’ mental and physical wellbeing was
(equally) affected by a lack of PA, due to sports facilities being closed and minimal contact with others
being allowed'.

Xue et al. (2021)¢” conducted a longitudinal survey in a nationally representative survey of >100,000
individuals from 40,000 households in the UK (n = 14,150: 8291 women, 5859 men) to describe how
men and women divided childcare and housework demands during the height of the first COVID-19
lockdown in the UK. Adapting work patters due to childcare / home schooling was associated with
1.39 (95% CI 0.403 to 2.382) higher GHQ scores in women and 1.16 (95% Cl 0.296 to 2.015) higher
GHQ scores in men. Being the only member of the couple to adapt a working pattern to accommodate
childcare was associated with 1.82 higher GHQ scores (95% Cl 0.669 to 2.973) in women and 2.48
higher GHQ scores (95% Cl 1.367 to 3.601) in men. Lone mothers who adapted work patters to
accommodate childcare / home schooling had on average 3.93 higher GHQ scores (95% Cl 1.639 to
6.223; p = 0.001) than lone mothers who did not adapt work patterns. There was no effect of adapting
work patterns on GHQ in couple mothers.

Stress

Stress, and its assumed impact on wellbeing, was measured by 13 studies which considered the impact
of working from home. Stress was reported as perceived stress, perceived self-efficacy, ‘stress, worry
and pressure’, burnout, and as specific stresses including parenting stress and occupational stress.
Overall, more papers reported that working from home in the COVID-19 era increased stress than
reported reduced stress or no impact on stress from working at home.

No change in perceived stress or perceived self-efficacy was reported with working from home in one
survey study, even when differences by professional group (practitioners, managers, executives and
teachers) were considered (Mari et al. 2021%). However, factors with negative associations between
working at home and stress were reported by five studies (Russo et al. 2021, Travers et al. 2020,'%>
Delfino and van der Kolk 2021,>2 Galanti et al. 2021,%¢ Heiden et al. 2021'%). An increase in stress, worry
and pressure as a result of working from home was made worse by new and excessive work demands
according to Travers et al. (2020).1*> The same relationships were also reported by Delfino and van der
Kolk (2021).>? Negative relationships were also reported in a further three studies with the working from
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home / stress association mediated by family-work stress, social isolation, and a distracting working
environment (Galanti et al. 2021%8), ‘indistinct organisation’ and fatigue (Heiden et al. 20211%°),

Delfino and van der Kolk (2021)%? (qualitative field study) found that employees experienced stress in
relation to increased demands and fear of management, which led them to miss breaks to increase their
availability, decreased their motivation for their job (and subsequently looked for other work), and had

a serious impact on mental health. Galanti et al. (2021)® conducted an online survey of Italians working
from home full time, in public and private organisations (n = 209, 71.3% female, mean age 49.8 (SD 9.4)
years (range 25 to 65)). Stress was assessed using four items designed to measure workers’ perception
of exhaustion and fatigue due to WFH. Stress was positively correlated with family-work conflict
(r=0.50, p < 0.01), social isolation (r = 0.62, p < 0.01) and distracting working environment (r = 0.36,

p < 0.01), and negatively correlated with productivity (r = -0.39, p < 0.01) and work engagement
(r=-0.47,p <0.01).

Heiden et al. (2021)'° conducted an online survey of teaching and research staff at Swedish public
universities (n = 392, 63% female, mean age 48.9 (SD 9.9) years). Separate ANOVAs for each outcome
variable did not show any significant differences in health (or GHQ subscales), work stress related to
individual demands and commitment, and influence at work, or rest, but did show significant differences
on fatigue (F = 3.47; p = 0.032) and work stress relating to indistinct organisation and conflicts (F = 4.80;
p = 0.009). Post hoc tests revealed that those who teleworked several times per week or more reported
more stress relating to indistinct organisation than those who teleworked less than once a month. There
were no significant pairwise differences for fatigue.

Mari et al. (2021)'*°¢ conducted an online survey in people doing ‘smart work’ (working from home only)
(n = 628, 78% female, mean age 42.3 (SD 10.5), age range 21-70). Coping with stress was assessed
using the Coping Orientation to Problems Experienced. There were no significant differences between
professional groups on the PSS (perceived stress), or on the perceived self-efficacy subscale. For the
perceived helplessness subscale, teachers had a higher mean score (11.07, SD 3.90) than managers
(9.79, SD 3.81). Russo et al. (2021)*'° undertook an international longitudinal survey (mainly UK,

USA and countries in Europe) of software professionals working from home during COVID lockdown
(n = 192, mean age 36.65 (SD 10.77) years, 20% female). Stress was assessed using a four-item version
of the Perceived Stress Scale. At Wave 1, stress negatively affected social contacts, and daily routines
predicted stress at a = 0.05. At Wave 2, need for competence and autonomy, stress, quality of social
contacts, and quality of sleep uniquely predicted wellbeing at a = 0.05.

Travers et al. (2020)'*> conducted an ‘internet-based ethnography’, although little methodology is given
(n = 211), of people working at home during the COVID-19 pandemic in the UK. Working from home
during lockdown was interpreted as ‘a time of contradictions and transitions’, with new and excessive
demands creating worry, stress and pressure, but also opportunities afforded by a lack of commute and
spending more time with the family.

Conversely, reduced stress was reported as a positive outcome of home working in four studies (Hayes
et al. 2021,%? Molino et al. 2020,'” Delanoeije et al. 2020,?* Rodriguez et al. 2020'?), with hybrid
working arrangements further reducing stress beyond full-time working at home (Rodriguez et al.
2020'%). Ignacio Gimenez-Nadal et al. (2020)%* also reported reduced stress for male teleworkers only.

Delanoeije et al. (2020)%* conducted a quasi-experimental study in Belgium of employees at a large
construction and property-development firm allocated teleworking (at least 2 days per week) or
control (no home working (n = 78, 75.6% male)). The univariate F tests showed there was a significant
interaction effect between time and group for stress (F(1,62) = 4.21, p = 0.04, np? = 0.06)’, whereby
stress decreased among the teleworking group but not the control group - once commuting time was
included as a covariate, there was no group by time interaction effect for stress, suggesting that the
decrease in stress among the teleworking group could be accounted for by pre-existing differences
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in commuting time. For daily stress, ‘the standardized estimate of teleworking day on daily stress
(y = -0.20, p < 0.001) was negative and significant’, supporting the hypothesis that the intervention
group would have less daily stress on a teleworking day compared with a non-teleworking day.

Hayes et al. (2021)” conducted an online survey of people working from home due to COVID-19
restrictions in the USA (n = 326, 52.2% female, 30.7% aged 18-34, 38.3% aged 35-54 and 31.0%

aged over 55 years). Stress was assessed by the Perceived Stress Scale (PSS). There was a significantly
greater increase in perceived stress score from pre-COVID (retrospectively rated) to the current time
among those whose job typically did not provide opportunities to WFH (mean increase 3.9, SD 6.4) than
those whose did (mean increase 2.4, SD 5.3) (t(290) = 2.23, p = 0.03). Conversely, those who previously
had flexibility to WFH before the pandemic had higher work-related burnout scores at data collection
(mean 57.9, SD 21.5) than those without the flexibility to WFH (mean 41.0, SD 21.6) (t(284) = -16.84,
p < 0.0001). Although women had lower pre-COVID and during-COVID perceived stress scores than
men, the mean increase in stress scores was higher for females (4.2, SD 6.0) than males (2.4, SD 5.8)
(t(294) = 2.59, p = 0.01). Women had significantly lower mean work-related burnout scores (43.3, SD
20.8) than men (53.0, SD 24.6) (t(299) = -3.82, p < 0.0002).

Molino et al. (2020)%*°” conducted an online questionnaire in Italy of home and traditional working

(n =749, 59% female, mean age 38.7 (SD 11.3) years, 63% working from home for a mean 4.7 (SD 1.3)
days per week). Technostress creators were measured by the validated 11-item brief Italian technostress
creators scale. Behavioural stress was measured by eight items from the Copenhagen Psychological
Scale. Significant positive correlations were found between behavioural stress and work-family conflict
(r = 0.23), the three techo-stress creators (techno-overload, techno-invasion and techno-complexity;
r=0.22,r =0.24 and r = 0.23, respectively), and workload (r = 0.19) (all p < 0.01). Work-family conflict
was also positively correlated with the three techno-stress creators (r = 0.35,r = 0.48 and r = 0.19,
respectively) and workload (r = 0.47) (all p < 0.01). Remote working was positively correlated with
techno-overload (r = 0.29), techno-invasion (r = 0.25) and workload (r = 0.13) (all p < 0.01), but not
behavioural stress (r = —=0.07), work-family conflict (r = 0.03) or techo-complexity (r = 0.01).

Rodriguez et al. (2020)'? conducted an online survey of people living in Spain during the COVID-19
lockdown (n = 1269, 18% male, mean age 38.8 (SD 10.6) years). Stress was assessed by the 14-item
Perceived Stress Scale. Working situation (during COVID-19 lockdown confinement) was related

to stress response (F(4,918) = 4.914; p < 0.01; np? = 0.020) and control of stress (F(4,928) = 4.017;
p < 0.01; np? = 0.016).

Ignacio Gimenez-Nadal et al. (2020)** conducted a face-to-face survey of employee workers in the USA
(n = 5401, 47.9% female, mean age 43.8 (SD 10.7) for males and 43.9 (11.0) years for females). This
consisted of recording a daily diary where pain, happiness, sadness, fatigue and stress were each rated
0-6. They report that among males, teleworkers reported lower levels of sadness, stress and tiredness
compared with commuters. Among females, teleworkers had significantly higher happiness levels than
commuters. There were no other significant differences.

In terms of specific stressors, parenting stress (made worse by lower PA) was negatively associated with
working from home (Limbers et al. 2020%¢). Evans et al. (2021)%¢ reported that those who scored highly
for the personality measures of extroversion and conscientiousness were more likely to experience
burnout while working from home as the pandemic progressed.

Limbers et al. (2020)% conducted an online survey in the USA with females with at least one child who
would normally work outside the home but were working from home during the COVID-19 pandemic
(n = 200, mean age 33.5 (SD 6.25) years). Parenting stress was assessed using the Parental Stress Scale.
Greater levels of parenting stress were associated with lower physical health QoL (r = -0.42, p < 0.001),
lower psychological QoL (r = -0.28, p < 0.001), lower social relationships QoL (r = -0.21, p < 0.01), and
lower environment QoL (r = -0.19, p < 0.01). Evans et al. (2021)?¢ conducted an online survey in UK

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.



56

RESULTS

remote workers (n = 974, 61% female, mean proportion of time WFH 91%). Burnout was assessed
over the preceding month using five items. At the first wave, those scoring high on extroversion and
conscientiousness were less likely to experience burnout, whereas those high in extraversion reported
higher levels of burnout over time.

Satisfaction

Satisfaction with working from home (including sense of worthwhile life) and QoL measures were also
reported. Measures of life satisfaction, along with a sense of having a worthwhile life, were reduced with
working from home in four studies (Hubbard et al. 2021, Toscano et al. 2020, Taser et al. 2022113),
Satisfaction with working from home was lower for females (Hubbard et al. 20213), those with caring
responsibility (Hubbard et al. 2021¢%) and those who had a lack of suitable space to work in the home
(Hubbard et al. 2021%3). Low enjoyment of activities as a result of working from home was also reported
(Felsted et al. 2020"7). Openness to new ways of living was positively associated with a positive view of
working from home (Boncori 2020%°).

Boncori (2020)?° wrote an auto-ethnography on the experiences of living and working during the
COVID-19 pandemic (early stages). She wrote of how openness to new ways of living was positively
associated with a positive view of working from home. Felstead et al. (2020)" (online survey) found that
those who worked mainly at home - always or often - reported greater difficulties in enjoying normal
day-to-day activities compared to those not working at home (48.2/49.3% vs. 38.5%) and more often
felt constantly being under strain and unhappy with life (36.0/33.9 vs. 31.2).

Hubbard et al. (2021)% conducted a cross-sectional survey (online) including 501 adults of working

age currently working in the UK. Ratings of satisfaction with working from home were sought. Women
reported less satisfaction than men (chi-square 7.011, df = 3, p = 0.071), as did people with children
(chi-square 7.299, df = 3, p = 0.063) - especially young children aged 0-4 years (chi-square 8.01, df = 3,
p = 0.046). A significant predictor of dissatisfaction with home working was caring for a responsible
adult (chi-square = 7.837, df = 3, p = 0.049). No other predictors were listed.

Toscano et al. (2020)*'4 conducted an online survey of Italian employees working exclusively from home
(n =265, 63% female, 42% aged 26-35, 21% aged 36-45, 17% aged 46-55, 11% aged <25 and 8%
aged over 56 years). Perceived remote working productivity, remote job satisfaction, concern about
COVID-19, and experience with remote work were also assessed. Social isolation was significantly
correlated with stress (0.50, p < 0.01), perceived remote work productivity (-0.43, p < 0.01), remote
work satisfaction (-0.50, p < 0.01) and COVID-19 concern (0.32, p < 0.01). Stress was significantly
correlated with perceived remote work productivity (-0.35, p < 0.01), remote work satisfaction (-0.54,
p < 0.01) and COVID-19 concern (0.16, p < 0.05).

Taser et al. (2022)'*2 conducted an online survey of Turkish financial services sector employees, working
from home during the pandemic (n = 202, 51.5% female, 2.4% aged 18-25, 25.7% aged 26-35, 42.2%
aged 36-45, and 29.7% aged over 46 years). Technostress was assessed using the Tarafdar scale. Those
who had a good remote e-working experience tended to have lower levels of technostress (b = -0.17,
SD = 0.06, p < 0.01). Those experiencing technostress were likely to feel lonely (b = 0.23, SD = 0.06,

p < 0.001).Technostress and loneliness mediated the relationship between remote e-working and flow
at work.

Lifestyle behaviours

Lifestyle behaviours including sleep (and fatigue), alcohol use and PA (or sedentariness) were considered
in seven studies. Sleep (sleep quality, time sleeping and fatigue) increased as a result of working from
home in two studies (Shockley et al. 2021,% Hallman et al. 20218); however, it was not entirely

clear whether an increase in sleep duration (rather than sleep quality) was considered to be positive.
However, the impact of working from home on sleep was described as most positive for hybrid workers
(alternative days at home/office) (Shockley et al. 2021%°). There was a negative association between
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levels of fatigue and working from home (Heiden et al. 2021'%) and fatigue increasing whilst working
from home reported in a further two studies (Kotera 2020,'? Parry et al. 2021%7). Ignacio Gimenez-Nadal
et al (2020)* reported reduced fatigue for male teleworkers only.

Hallman et al. (2021)'*® conducted a cross-sectional online survey, with diary and accelerometer data,
comparing activity between working in the office and working from home in Sweden (n = 27, 81.5%
female, mean age 43.4 (SD 9.9)). Accelerometer-assessed PA (proxy for physical health), standing,
sedentariness and sleep were assessed. Sedentariness, standing and movement did not differ
significantly between working from home (WFH) and working at the office (WAQ). Time spent sleeping
(relative to time spent awake) was significantly greater on working-from-home days than for days
working at the office. Days working from home were associated with more time spent sleeping relative
to awake, and the effect size was large (F = 7.4; p = 0.01; np? = 0.22). The increase (34 min) in sleep
time during WFH occurred at the expense of a reduction in work and leisure time by 26 min and 7 min,
respectively.

Five studies have been discussed previously: Heiden et al. (2021) (online survey) found home workers
did show significant differences on fatigue (F = 3.47; p = 0.032). Kotera 2020°? (opinion piece) reported
that new ways of working increase blurred work-home boundaries, fatigue and mental demands. Parry
et al. (2021)*” (online survey) found higher levels of fatigue in home workers. Ignacio Gimenez-Nadal

et al. (2020)%* (face-to-face survey) report that among males, teleworkers reported lower levels of
tiredness compared with commuters. Shockley et al. (2021)? (longitudinal online survey), in their latent
class analysis, found that for health outcomes (psychological distress and sleep quality), those adapting
the strategy of ‘alternating days’ fared the best (mean PD score 1.54 and 1.58 for wives and husbands,
respectively).

The impact of PA levels on wellbeing whilst working from home were considered in a couple of different
ways. Levels of sedentariness, standing and movement were not associated with wellbeing in one study
(Hallman et al. 2021'*8), which included validating self-reported outcomes with accelerometer data.
However, having more opportunity to exercise whilst working at home was positively associated
with wellbeing (Travers et al. 2020'*°) and the lack of sports facilities open during lockdown was
negatively associated with wellbeing due to reduced PA levels (Waizenegger et al. 20204%). Greater
alcohol use was associated with reduced wellbeing for those working at home in one study (Alpers
et al. 2021%7).

Alpers et al. (2021)%” conducted an online survey in a random sample of adult residents in Norway

(n = 25,708, 56% female, 13% aged 18-29, 16% aged 30-39, 18% aged 40-49, 21% aged 50-59, 18%
aged 60-69, 14% aged 70 plus). Alcohol consumption was assessed through the AUDIT-C. Self-assessed
increased alcohol consumption during the lockdown period was more frequently reported by people
working or studying from home (OR 1.4, 95% Cl 1.3 to 16) (as well as those reporting economic worries
and in quarantine).

Hallman et al. (2021)''® (previously described: cross-sectional online survey) found that sedentariness,
standing and movement did not differ significantly between working from home (WFH) and working at
the office (WAOQ). Time spent sleeping (relative to time spent awake) was significantly greater on working
from home days than for days working at the office. Travers et al. (2020)'** and Waizenegger et al.
(2020)*® have also been previously described.

Social interaction

Social interactions were reported as social isolation, loneliness, minimal contact with others and social
support. Social isolation was reported as more likely for those working at home (Lal et al. 2021%4) and
the relationship was mediated by technology and silence (Gao and Sai 2020¢?), perceived remote work
productivity and remote work satisfaction (Toscano et al. 2020**4). Loneliness also increased during working
from home, as was noted in four studies (Wood et al. 2021, Taser et al. 2022,*13 RSPH 2021,%2
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University of Exeter 2020'%¢), and minimal contact with others was made worse by reduced PA
(Waizenegger et al. 2020%). Conversely, the participants of two studies reported that their social support
increased as a result of working at home (Wood et al. 20217, Russo et al. 202111°),

Lal et al. (2021)'°4 conducted an exploratory, interpretive qualitative diary-keeping study of people
who had recently transitioned to WFH during the pandemic mostly in the UK (n = 48% female, 69%
had previously worked from home). Maintaining interaction while working remotely was also an issue,
with a lack of face-to-face interaction leading to worries about colleagues: some people missed the
small daily social interactions that they usually had at work. Gao and Sai (2020)¢? completed an auto-
ethnography (personal reflections of three researchers) in the UK. No details of the analysis were given.
Both women experienced social isolation as a result of being physically distanced from their workplace
and colleagues, even if working alone was previously sought. This was also explored in the context of
possible regret for choosing to live alone (e.g. rather than starting a family), as one thing that added to
the sense of isolation was not being able to see other people or to hug them.

Wood et al. (2021)'* reported a 4-week diary study over two time periods among UK university staff

(n = 784 (20% response)). The Warwick-Edinburgh Mental Well-being Scale (WEMWABS) was used to
assess the impact of home working on home worker wellbeing. Of the predictors tested at the between-
person level, loneliness was associated (negatively) with all wellbeing measures for both phases.

The University of Exeter (2020)'¢ report a weekly survey during COVID-19 lockdown on their webpage
of university employees working from home (n = 85). They state that the loneliness of working in a home
environment and increased demands to juggle work and domestic responsibilities caused a decline in
employee wellbeing. Nearly one in five (17%) remote workers reported feeling lonely,

In previously described studies: in Toscano et al. (2020)'4 (online survey) social isolation was significantly
correlated with stress (0.50, p < 0.01); Taser et al. (2022)'*2 (online survey) reported that technostress
and loneliness mediated the relationship between remote e-working and flow at work; in RSPH (2021)42
(online report) nearly half (48%) of people who worked from a sofa or bedroom said they had developed
musculoskeletal problems and nearly two-thirds (59%) said they felt more isolated from their colleagues;
Waizenegger et al. (2020)* (qualitative) reported that ‘participants’ mental and physical wellbeing was
(equally) affected by minimal contact with others being allowed’; and Russo et al. (2021)*° (longitudinal
survey) reported stress negatively affected social contacts.

Home environment

Measures linked to the home-work environment and wellbeing included feeling in control of time, lack
of commute, more time with the family, lower work/family conflict, and spaces shared with others.

The lack of a daily commute was positively associated with wellbeing for home workers (Travers et al.
2020'1%). A feeling of being in control of time was also positively associated with wellbeing,'*> as was
more time with the family (Travers et al. 2020*°) and lower work/family conflict (Fukumura et al. 2021%7).
However, having to work in home spaces shared with others was negatively associated with wellbeing
(Waizenegger et al. 2020%, Fukumura et al. 2021%7).

Fukumura et al. (2020)°” conducted an online survey of individuals who transitioned to WFH during
the pandemic in the USA (n = 988, mean age 41.7 years (SD 12.9), 65.4% female). Physical and mental
wellbeing were assessed using ‘Likert-type categorical response questions’. Some people preferred the
spatial arrangements at home, for instance those with internal offices in the workplace, and no natural
light, where they could work at home in a more comfortable space and take breaks in the garden.
However this varied between people, with some describing the home environment less conducive

to work, due to the presence of others including children, a lack of privacy and a lack of appropriate
technology. Others reported wellbeing benefits in not having to speak to colleagues that they didn’t
want to speak to, or be distracted by other people’s conversations in the office.
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In previously described studies: Travers et al. (2020)'** (‘internet-based ethnography’) reported that the
availability or lack of availability of suitable work space at home also impacted on people’s wellbeing.
Working in unsuitable spaces (e.g. landing, blocking fridge door) and competing for space with other
family members (e.g. children, pets) could cause problems, but people also expressed warmth for their
children and pets; and Waizenegger et al. (2020)* (qualitative) discussed how participants often worked
in a space shared with other occupants of the household, and this caused distraction and difficulty in
focusing on work tasks.

Work-related outcomes

Lack of choice over whether to WFH was explicitly stated as a negatively associated with wellbeing in
two studies (Waizenegger et al. 2020%, Wood et al. 2021'*). However, this factor is implicit in all of the
studies conducted during the COVID-19 pandemic and as such, although not frequently considered and
reported, is likely to be one of the key factors impacting on wellbeing of those working at home. Along
with this, increased work autonomy was positively associated with wellbeing for those working at home
(Wood et al. 2021%).

Waizenegger et al. (2020)* (qualitative) note that findings should be interpreted in the context that
no-one had a choice about working from home, it was a requirement, and that most of the company’s
workforce needed to WFH. Wood et al. (2021)*? (qualitative diary study) state that factors pertaining to
the enforced nature of home working and the COVID-19 factors pertaining to increases in deaths and
the interaction effect of this with age had some bearing on wellbeing.

Measures linked to videoconferencing including video conference fatigue, further negatively impacted
by having camera on, and low sense of belonging as a result of remote interactions (Bennett et al.
2021)% were all negatively associated with wellbeing for home workers.

Bennett et al. (2021)%8 conducted an online survey with closed (quantitative) and open-ended
(qualitative) questions with individuals working in a range of industries in the USA (n = 55, 58% male,
73% White, mean age 33.6 years (SD 9.1)). Videoconference fatigue was measured using the fatigue
item from the Profile of Mood States scale, scored on a 6-point scale. In qualitative data, participants
reported being particularly fatigued by multiple (including consecutive) videoconference meetings.
Muting the microphone (y = -0.09, p = 0.02) and perceptions of group belongingness (y = -0.21,

p = 0.003) were negatively related to fatigue (i.e. were associated with lower fatigue), whereas turning
the webcam off, attention during the meeting, and videoconference meeting duration were not
significantly related to post-meeting fatigue. The authors tested the interaction between muting and
perceptions of belongingness (which were significantly negatively correlated with each other; -0.45,
p < 0.05) in a multilevel regression, and the interaction was significant: ‘mute levels do not impact
fatigue at high levels of group belongingness, indicating the importance of group belongingness to
reduce videoconference fatigue’.

Qualitative studies: thematic analysis of findings

An additional analysis of the themes reported in the included qualitative papers was undertaken to
ensure that meaning was not lost in the factors analysis reported above. A summary of the identified
themes is provided with full extraction data included in the supplementary material.

Pre-COVID-19 studies

Qualitative data from pre-COVID working from home research revealed an intricate interplay of benefits
and detriments (see Figure 7). Participants described positive impacts on their emotions, which stemmed
from being more satisfied with their jobs (or even making a job that they didn’t enjoy bearable; Tietze
2011%9), attaining a better balance between work and other aspects of their lives, and having the mental
space for creativity in their jobs, without the distractions of a workplace (Charalampous 2021,'? Daniel
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et al. 2018%). In some cases, working from home brought more autonomy and control in terms of not
just the time and place of work but also workloads, and this sense of control helped people to manage
stress by fitting work in flexibly around other commitments and interests, and keeping workloads
manageable (Daniel et al. 2018,°? Hislop 2015, Mann et al. 2003,?° Tietze 201133). Avoiding negative
aspects of the workplace, such as negative interactions like ‘backbiting’, ‘bitching’, ‘bickering’ and
‘gossiping’ (and the resultant stress experienced), contributed to home workers’ wellbeing (Collins et al.
2016,'° Tietze 20113%).

However, the flipside to this was that people working from home experienced isolation, frustration and
stressors relating to the job role of specific WFH occupations. People working from home experienced
isolation and loneliness as a result of the lack of social interaction, including not having day-to-day
contact with co-workers, not getting to know new office staff, and no-one to help with problem-solving
and ‘bounce ideas off’ (Charalampous 2021, Collins et al. 2016,*> Daniel et al. 2018,°% Hislop 2015,*
Mann et al. 2003,% Stitou 2018,%! Vitterso 2003,%°). This was exacerbated by extraversion (Koehne

et al. 2012%), working long and irregular hours (Daniel et al. 2018°2) and a longer duration of and/or
more time spent working from home (Collins et al. 2016, Daniel et al. 2018,°? Vitterso 2003°). This
isolation could result in poor mental health (Stitou 2018%) and in a feeling of insecurity and lack of
confidence (Mann et al. 20032°), and was even felt when the home-worker was working in home-based
childcare and had daily contact with young children, but not other adults (Stitou 2018%?). People would
counteract this isolation by finding ways to maintain communication and/or social contact, whether
with their colleagues or in the community around their home, and some people reported that the lack
of a commute gave them more time to spend with family and friends (Grant et al. 2013,*® Koehne et al.
2012,% Tietze 2011,% Vitterso 20031°),

Another detriment to working from home was the feelings of irritation and frustration due to work
factors outside the home-worker’s control that impacted on their ability to work. These included
frustration with technological issues, not being able to get hold of colleagues when needed, and the
intrusion of family members into work time (Charalampous 2021,'> Mann et al. 2003%°). The nature

of the types of work that are amenable to a home-based setting could also cause stress and poor

mental and physical wellbeing. For instance, home-based childcare work was perceived as mentally and
emotionally draining, due to having to maintain concentration for long periods of time, deal with children
with behavioural conditions, maintain relationships with parents, and ensure that regulations were being
adhered to in case an inspector called unannounced, all while being (self-)employed precariously with

no or little benefits such as sick pay, healthcare or pensions (Stitou 20183%). In some types of office work
where only a proportion of the workforce worked from home, staff were worried that they may be called
back into the office if they were perceived as not performing to a certain standard, which had a negative
emotional impact (Collins et al. 2016, Tietze 2011°%3). Organisational culture could also impact on the
wellbeing of people working from home. In some cases there was a possibility that working from home
could impact on career progression and development due to missing out on opportunities and training,
and thus being part of an organisation that embraced working from home was seen as being important
by workers (Charalampous 2021%?) (Figure 7).

COVID-19 studies

A wide variety of issues were reported through qualitative data analysis in relation to working from
home during the COVID-19 pandemic. Again, there was a balance of benefits and detriments to working
from home during the pandemic, although in this case there seemed to be more detriments (see Figure 8
and Figure 9). This could be due to the emergency situation, where people felt less control overall in
their work circumstances, and this was reflected in the difficulty of finding appropriate working space

in the home (Fukumura et al. 2020,”” Travers et al. 2020'%°), particularly having to share the space with
other members of the household, including partners, housemates and children (Clark 2021, Fukumura
et al. 2020,”” Travers et al. 2020,**> Waizenegger et al. 2020*%). Home workers spoke about the forced
situation, and how it blurred boundaries between work and home life (Boncori 2020,7° Clark 2021¢°),
with new demands that included having to get used to an unusual situation, excessive work demands
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FIGURE 7 Thematic structure tree diagram for pre-COVID studies.

(including an expectation from employers of business as usual) and family demands, overlaying a
backdrop of general worry and anxiety relating to the pandemic (Fukumura et al. 2020,°” Travers et al.
2020'%). The change in routine was something that some people found a struggle; others adapted by
introducing new routines (e.g. exercise regimes), but described these as unsustainable over the longer
term (Travers et al. 2020'). As with the pre-OVID studies, isolation was experienced while working
from home, but this was potentially more intense than pre-COVID due to the duration of homeworking
and the lack of possibility for other forms of social interaction (Clark 2021,%° Gao and Sai 2020,%* Lal et
al. 202114),

With all interaction being online, videoconference fatigue was reported as a phenomenon, with
symptoms including anxiety and tiredness (Boncori 2020,° Lal et al. 2021, Waizenegger et al. 2020%),
as well as musculoskeletal pain from having to sit on video calls for long periods (Boncori 2020%). There
was also an element of occupational work invading the home space (Boncori 2020%°). Having to try

and translate work online was a source of stress, and this was reported among those who had to try
and manage the change among a number of employees (Boncori 2020°°). Additional pandemic-related
concerns were silence and awkwardness in online interactions (Gao and Sai 2020%2) and concern and
worry about colleagues and how they were coping, in the absence of visual cues (Lal et al. 20211°4).
Negative emotional responses such as ‘brain fog’, anxiety and fear were also reported (Travers et al.
202019),

One thing that seemed more prevalent among the COVID qualitative data than among the pre-COVID
data was increased monitoring of staff by managers, to the point where it became excessive and
intrusive; people felt under pressure to be available and responsive at all times, and were under almost
constant contact and scrutiny in some cases, which caused stress and fear (Delfino and van der Kolk
2021,52 Fukumura et al. 2020,%7 Lal et al. 2021%%%). There was also an element of occupational work
invading the home space (Boncori 2020%). As with the pre-COVID studies, isolation was experienced
while working from home, all the more so because of the duration of homeworking and the lack of
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possibility for other forms of social interaction (Clark 2021,%°, Gao and Sai 2020,%? Lal et al. 2021%4). The
change in routine was something that some people found a struggle; others adapted by introducing new
routines (e.g. exercise regimes), but described these as unsustainable over the longer term (Travers et al.
202011%),

Benefits included improved wellbeing, including through avoiding commuting and some of the negative
aspects of office life (Fukumura et al. 202077), increased flexibility (Travers et al. 2020'%%), and, for

some people (e.g. those with internal offices in the workplace), more optimal working conditions, with
natural light and the possibility of spending breaks in the garden (Fukumura et al. 2020°7). To counteract
isolation, some people created social interactions with friends, relatives and colleagues, for instance
through ‘virtual coffees’, with some employers deliberately implementing these (Boncori 2020,7° Travers
et al. 2020,'*> Waizenegger et al. 2020%%). Others appreciated spending more time with family (Lal et al.
2021'4), A beneficial side effect of the pandemic among those who were already working from home

is that, in some cases, bonding between the whole team improved, and existing remote workers were
included in social events for the first time (which would previously have been arranged as ‘in-person’)
(Waizenegger et al. 2020%).

Some inequalities were highlighted, for instance those with smaller or more crowded living space
found working from home more stressful, particularly as pandemic conditions meant the space became
crowded (Fukumura et al. 2020%7). The need to juggle work with childcare/home-schooling seemed

to fall primarily onto women (Clark 2021¢°), highlighting a potential gender inequality in working from
home during the pandemic. This was exacerbated by a lack of consideration of childcare from male
partners’ workplaces (Clark 2021¢0).

Certain elements of organisational culture were found to impact negatively on wellbeing, for instance
treatment of fathers vs. mothers, and micro-management. In considering potential childcare responsibilities
of female but not of male workers, organisations inadvertently perpetuated gender inequality, which could
disproportionately negatively impact women in terms of high stress levels and depression experienced by
mothers who have to work at home (Clark 2021). Increased monitoring of staff by managers seemed more
of a salient concern among the COVID qualitative data than among the pre-COVID data, to the point where
it became excessive and intrusive. This often took the form of increased messages or phone calls from a
supervisor and increased numbers of video calls (from the usual number of face-to-face meetings prior to
the pandemic) (Delfino and van der Kolk 2021,°2 Fukumura et al. 2020,%7 Lal et al. 20211°4). Staff felt under
pressure to be available and responsive at all times, and were under almost constant contact and scrutiny in
some cases, which caused stress and fear (Delfino and van der Kolk 2021,°2 Fukumura et al. 2020, Lal et al.
2021%4), This seemed to be born out of a lack of trust (Delfino and van der Kolk 202152), perhaps because of
a lack of control over the work situation.

Inequalities and studies which consider subpopulations

A total of 15 studies considered the potential for working at home to have different effects for
different subgroups of the population. A combination of studies which recruited specific sections of
the population and those who included subgroup analyses within their reported results suggested
overall that working at home may have more negative consequences during the COVID-19 pandemic
for women and, in particular, mothers. However, it was impossible to tell whether this was primarily as
a result of lockdown-related childcare responsibilities and home-schooling or related to other aspects
of home working during the pandemic. There was very little evidence on age, ethnicity, education

or income in terms of moderating home working effects, and very limited evidence from before the
COVID-19 pandemic.

The evidence suggests that inequalities are essentially related to an individual’s socioeconomic
circumstances, for example, appropriate space to work at home. There are likely to be other factors (not
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reported in these papers), in particular factors related to home environment and nature of job, especially
control and autonomy over work, and the need to be accessible to colleagues when working at home,
which will also have an impact.

Six studies, all conducted during the COVID-19 pandemic, recruited specific subpopulations of workers
to look at the effects of working from home on them. These included mothers (Clark et al. 2021,%°
Limbers et al. 2020¢¢), females (Gao and Sai 2020¢?), parent couples (Shockley et al. 2021,% Xue et al.
2021¢’), and adolescents and caregivers (Janssen et al. 2020%>).

For mothers, increased levels of psychological distress as a result of the pandemic and working from
home were reported in a qualitative study by Clark et al. (2021)%°. These factors were negatively
affected by increased childcare and domestic duties. In addition, one survey study reported that the
negative impact on parenting stress on social relationships and satisfaction with one’s environment in
home working mothers could be affected by moderate-intensity PA (Limbers et al. 2021¢¢). Gao and
Sai (2020)¢2 described the female experience of social isolation due to working at home during the
COVID-19 pandemic in an ethnographic study.

Xue et al. (2021)¢” conducted a prospective cohort study with home working parents during the
COVID-19 pandemic and found that increased housework and childcare/home-schooling hours were
(weakly) associated with higher levels of psychological distress (assessed on the GHQ) among women
(and lone parent women more so). Being the only member of the couple to adapt working patterns to
accommodate childcare was associated with poorer GHQ scores in women and men. This was supported
by Shockley et al. (2021),% who reported those parent couples adapting the strategy of ‘alternating days’
fared the best in terms of the impact on psychological distress due to home working. In comparison,
working from home was not related to the increase in parents’ negative affect during the COVID-19
pandemic, as compared with pre-pandemic data, according to Janssen et al. (2020)%.

A further eight studies of general populations reported subgroup analysis of specific population
groups considering how factors which influence the associations between working at home and health
measures varied by demographic variables within the populations studied.

Pre-COVID, one study reported that home working did not have an impact on overall life satisfaction,
nor among men or women individually (Reuschke et al. 201928). However, a second study (Song et al.
2020%) reported that parents (especially fathers), report a lower level of subjective wellbeing when
working at home on weekdays but not weekends. They also found that childless females felt more
stressed teleworking instead of working in the workplace (Song et al. 2020°%°). Finally Charalampous et
al. (2021%?) looked at the impact on working remotely on men and found mixed effects for wellbeing-
related measures including happiness, loneliness, psychosomatic health, sedentary behaviour and stress
due to technology issues.

COVID-19 studies
Seven COVID-19 studies reported on variable outcomes by gender, caring responsibilities, age, ethnicity,
education and income.

Gender

Five studies reported negative impacts of working at home for women compared to men during the
COVID-19 pandemic. Hubbard et al. (2021)¢® said that women reported less WFH satisfaction

than men during the COVID-19 pandemic. Further, Docka-Filipek et al. (2021)¢* found that gender
accounted for unique variance in both depression and anxiety (with rates for females higher in both
cases). Stress and ‘non-healthy days’ increased in women but not men (Ray et al. 2021%’) and women
were more likely to feel isolated and report developing musculoskeletal problems (RSPH 20214?).
Cotterill et al. (2020)*° reported that more women perceived that their wellbeing decreased in
lockdown than men but found no difference in median wellbeing values. However, one study reported
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positive outcomes in women compared to men. Sato et al. (2021b%) found a greater increased intake of
vegetables, fruits and dairy products and decrease in alcohol intake among women than men. Finally,
Ignacio Gimenez-Nadal et al. (2020)¢* reported that, compared with commuters, male teleworkers (but
not females) reported lower levels of sadness, stress and tiredness and female teleworkers (but not
males) reported higher happiness levels.

Burstyn et al. (2021)°* found that anxiety and depression were negatively linked to concerns about
return to work, childcare, lack of sick leave, and loss/reduction in work. They reported that these
‘patterns differed by sex’ but the direction of differences was not clear. Finally Weitzer et al. (2021)%
reported that men were more likely to report no changes in QoL than women.

Caring responsibilities

Three studies looked at caring for children. Chung et al. (2020)? reported that increased workload

and conflict between work and family negatively impacted parents’ mental wellbeing, especially for
mothers: ‘almost half’ of all mothers felt rushed and pressed for time, more than half of the time during
the lockdown, and 46% of mothers felt nervous and stressed more than half of the time. A study by
the University of Exeter (2020)'*¢ also reported that increased demands to juggle work and domestic
responsibilities (including childcare) had a negative effect on wellbeing. Having more dependents also
accounted for ‘unique risk for anxiety’ (Docka-Filipek et al. 2021)¢*. Two further studies considered
caring for adults. Hubbard et al. 2021¢ reported that a significant predictor of dissatisfaction with home
working was having caring responsibilities for an adult. Mental health was found to be poorer among
those who were looking after elderly relatives (but parents were no different to non-parents) (Bevan et
al. 2020%9).

Age

Two studies considered age as a variable factor and reported that older participants were most likely to
report no changes in QoL from working at home (Weitzer et al. 2021%%), and also that mental health was
generally poorer for younger home workers compared to older age groups (Bevan 2020%?).

Ethnicity
Only one study considered the potential impact of ethnicity and found that reports of stress and ‘non-
healthy days’ increased in ‘non-whites’ (Ray et al. 2021%).

Education and income

The same two studies reported that those who were ‘university educated’ were most likely to report no
changes in QoL (Weitzer et al. 2021%), and that stress and non-healthy days increased in those of lower
income and lower health status (Ray et al. 2021?’) (Figures 8 and 9).

The impact of COVID-19 on working from home

In order to consider whether any definitive statements could be made about the variation in outcome
measures reported before and during the COVID-19 pandemic, a comparison table of outcomes
reported and whether they were positively or negatively associated with working from home for studies
completed in each time period was developed (see Table 11. Comparisons of working from home factors
which influence the associations reported by studies conducted before and during the COVID-19 pandemic).

Wellbeing measures

A notable omission from the evidence is that the concept of enforced working from home and having
‘no choice’ was reported in only one paper prior to the pandemic and two papers reporting on working
from home as a result of COVID-19 and the associated lockdown measures. However, the concept

of lack of choice around working from home was implicit in much of the literature published during
COVID-19 - even though it was not directly measured.
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TABLE 11 Comparisons of factors which influence the associations between working from home and health reported by
studies conducted before and during the COVID-19 pandemic

Author descriptions COVID study IDs Pre-COVID study IDs

Choice
No choice Enforced / no choice 88, 93 46

Home environment

Control Control over workspace/time 88 38, 56, 80, 81
Commute Lack of commute 14,83
No travel to work 56
Travel stress reduced 32
Silence Silence (in virtual spaces as well as the home) 30
Distractions Increased distractions/interruptions while 29, 88,94
working
Fewer distractions 14
Spouse in home 64
Work undisturbed 80
Lack of space Lack of space / unsuitable home 14, 28, 41,69, 82,
environment 88
Environment Lower environmental health QoL 53
Pets Presence of dogs or cats in home 39
Caring Increased childcare 14, 15, 95
responsibilities Caring for a responsible adult 41
Being only parent to adapt working pattern 95
to accommodate childcare
More dependants at home 24
Parent (stress) 13,47, 53
Increased domestic duties 15,95
Childcare stress reduced 32
Family conflict Interference with family life 64,78
Family-work conflict 13, 26, 28, 29, 85
20
Time with More time with family 57,13
family
Safety Not feeling ‘sheltered at home’ 19

Work/job-specific factors
Professional Public vs private sector 70
group . .
Being an essential worker 17
Type of employment 66

Work stress Increased stress relating to indistinct 36
organisation

Less office politics 37,56

Office grapevine decreased 32
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TABLE 11 Comparisons of factors which influence the associations between working from home and health reported by

studies conducted before and during the COVID-19 pandemic (continued)

Factor Author descriptions COVID study IDs Pre-COVID study IDs
Workload Increased burnout 26,35
Work overload / increased workload 43,59
More hours work 56
Work New and excessive demands 21,57,55
demands . .
Higher job demand 19
Surveillance/ Increased (work) monitoring 21,23
availability . .
Expectation to always be available 21,23, 61
Sense of perpetual contact 55 38
More control over work 56
Autonomy Autonomy 93 18
Technology Increased video calling 21,23, 61
Increased videoconference fatigue 5
Having camera turned on 5
Techno-overload / stress 26,59,79
Techno-invasion 59
Fear of tech failure 18
Hybrid Working alternative home and office days 68,75
working . .
Telecommute intensity (less) 37
Work Low perceived remote work productivity 82
perceptions .
Self-imposed pressure to perform 16
Low perceived remote work satisfaction 82
Low sense of belonging 5
Employer Low support for WFH 61
support .
Support from colleagues (increased) 32,56
Communication with colleagues (decreased) 32
Individual factors - wellbeing and mental health
Wellbeing Wellbeing 1, 6,17, 23, 65, 63, 33
14, 27,47, 61, 69
Loneliness Loneliness/isolation [14, 26, 29, 30, 63,
69 74,79,82,85,93
Social support Social support 93,70
Lower social relationship QoL 53
Social life (improved) 44
Social connectedness 3
Adult contact (less) 78
Social interaction (less) 52 16, 48

Anxiety

Higher anxiety
Anxiety

Lower anxiety

10, 14, 24, 55, 74,
90
76

continued
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TABLE 11 Comparisons of factors which influence the associations between working from home and health reported by

studies conducted before and during the COVID-19 pandemic (continued)

Factor

Depression

Psychological
health

Coping

Affect

Stress

Sleep

Demographics

Health status
PA

Satisfaction

Openness

Author descriptions
Depression

Higher depression

Mental health

Lower psychological health QoL
Increased psychological distress
Low levels of psychological distress
Emotional ill health

Coping

Coping with COVID-19

Negative affect

Positive affect

Stress

Reduced stress

Increased stress/worry/fear/ pressure

Good sleep quality

Longer sleep duration (more sleep - unclear

if considered positive)
Fatigue
Graduate education

Gender (female)

Non-white

Low health status

More opportunity to exercise
Increased PA

Decreased PA

Sedentariness, standing and movement
Fulfilment

Life satisfaction

Worse life satisfaction

Worse satisfaction with WFH
Life less worthwhile

Low enjoyment of activities
Leisure time satisfaction
Openness to new ways of living

Open to experience

COVID study IDs
76

10, 20, 24, 42, 55,
72,74

8,49

53

15,19, 95
75

45

20, 59

[21, 26, 29, 35, 42,

70, 82, 83
75
34

36, 31,49, 61
19,70
17, 24,41, 95

83

94
12,53, 88
34,36

74
41,79, 82
74
27

Pre-COVID study IDs
37

56

3

84, 37,46,56,77,81
[462 56, 64

62,71

62,71

64
66

64
64

18
66

66

68
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TABLE 11 Comparisons of factors which influence the associations between working from home and health reported by
studies conducted before and during the COVID-19 pandemic (continued)

Factor Author descriptions COVID study IDs Pre-COVID study IDs
Financial Greater financial concerns 24
worry Low income 64 4,94, 96
Overall physical health 56
Physical inactivity decreased 11,37
Sitting increased 32
Lack of sports facilities open 88
Minimal contact with others 88
General General health 23
health Psychosomatic health 92
Perceived health 50
Physical Physical wellbeing 94
health
Burnout Burnout 462, 62
Quality of life 12 40, 87
QoL satisfaction 86
Pain Reduced work comfort (lockdown) musculo- 4
skeletal pain
Spine problems 60
No association with bodily pain 91
Pain augmentation 96
Diet Healthy food intake decreased. Junk food 73,94, 51
intake increased
Substances Drug use 67
Tobacco use reduced 37
Alcohol use reduced 73 37
Increased alcohol consumption 2
Increased cigarette consumption 19

WEFH, working from home.

a Involuntary working from home (study 46 separated voluntary from involuntary).

Notes
Key: Positive effect, Negative effect, No effect. Empty field = no studies reported.

Prior to COVID-19 one study considered the difference of working from home on a voluntary basis
compared to where it was enforced. Involuntary working from home was associated with greater work-to-
family conflict, stress, burnout, turnover intentions, and lower job satisfaction whereas voluntary WFH was
protective, and associated with greater job satisfaction, lower turnover intentions, and less stress (Kanduk
et al. 2019). Two COVID-19 studies reported having no choice but to WFH as negatively impacting on
wellbeing (Waizenegger et al. 2020, Wood et al. 2021**?). The concept of choice was also implicit in many
of the other COVID-19 papers, although it was not directly measured. It seems that allowing employees
some flexibility over whether they choose to work at home in the future, and beyond the COVID-19
pandemic, will be a key factor in determining whether the home working experience is positive or negative,
particularly for mental health and wellbeing-related outcomes.
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Home environment

In terms of the home working environment, for factors which were reported both before and during the
COVID-19 pandemic, there was no change of direction for any of the measures considered (with the
exception of one study). Positive factors reported prior to COVID-19 which were also reported as being
positively associated with wellbeing during the pandemic included having control over the workspace
and the times worked, not having to commute (and the associated reduction in stress) and experiencing
fewer distractions and disturbances whilst working at home, usually due to fewer people in the
household (12 studies in total). The association which remained almost entirely negative with respect to
wellbeing was family conflict as a result of home working and interference with family life (although one
COVID-19 study did report a positive association with family conflict). No other measures relating to the
home working environment were considered by studies conducted before or during the pandemic.

Job-related outcomes

Job-related factors which remained positively associated with better wellbeing both before and during
the pandemic included hybrid working arrangements (three studies), having high autonomy over work
(three studies) and receiving support from the employer to work at home (four studies). High work
stress (four studies), high workload (six studies), work demands (four studies), surveillance (including

an expectation to always be available) (six studies), low work perceptions (five studies) and problems
associated with technology (seven studies) were consistently associated with poorer wellbeing-related
outcomes for home workers. There were no consistent patterns in relation to professional group or type
of employment.

Individual outcomes

There were consistently positive associations for better wellbeing both before and during the pandemic
in terms of having good social support (10 studies), and a personality type which meant an individual
had high ‘coping’ (two studies) and ‘openness to new experience’ (two studies). Having financial worries
was unsurprisingly consistently associated with poorer WFH wellbeing (two studies). For depression,
associations with health outcomes were mostly negative for studies conducted during the pandemic
(resulting in poorer health) (seven studies), but positive before COVID-19 (resulting in better health) -
although this was only reported by one study prior to the pandemic. All other outcomes were mixed in
terms of the direction of association with wellbeing; or were not reported by studies conducted both
before and during the pandemic.

Therefore, perhaps surprisingly there were no clear patterns of wellbeing measures which changed from
positive to negative association (or vice versa) during the pandemic. This is of course determined by
what authors chose to measure and report, and the paucity of evidence on wellbeing measures prior to
the pandemic, so should in no way be taken to suggest that pandemic home working did not have an
effect on wellbeing overall. Further it is impossible to separate out the effects of COVID-19 lockdown
and uncertainties on wellbeing from the direct impacts of home working during this time on wellbeing,
particularly for studies conducted during the early stages of the pandemic.

Physical and overall health measures

In terms of physical and overall health measures, the significantly smaller number of studies measuring
these types of association both before and during the COVID-19 pandemic made it even more
challenging for any potential patterns to be identified. However, there is some indication that the
association between working at home and PA measures became more negative during COVID-19
pandemic, with five studies reporting reduced PA (compared to a more mixed picture before the
pandemic of two studies reporting factors with positive associations, one negative, and one reporting
no effect). This is unsurprising given the lockdown measures in which home working was implemented,
during which time sports facilities, leisure centres and gyms were closed.

All other measures did not appear to be affected to any measurable extent by the COVID-19 pandemic

(most likely due to the low number of studies identified). Better QoL and life satisfaction remained
positively associated with working from home (in one COVID-19 study and two from before the
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pandemic); studies reporting on general/physical health and burnout all reported factors with negative
associations with working from home (two studies from before COVID-19, including one of enforced
home working, and three COVID-29 studies). Studies on pain-related outcomes during COVID-19 (four
studies) reported factors with negative (less pain) or no association (with no pre COVID-19 studies
identified). Studies measuring diet (four COVID-19 studies) showed factors with mixed positive and
negative associations, as did studies on substance use, which were mostly positive (one measuring
tobacco use during COVID-19, two measuring alcohol use; one before and one during COVID-19), with
one final COVID-19 study reporting no association between drug use and working from home.

Evidence-based model - combining the findings

The a priori model® developed at the outset of the project included information on contextual factors
and outcome measures, as well as the expectation that the impact on health outcomes was likely to be
moderated by factors relating both to the individual and their job, and to the home environment.

A number of key contextual factors identified through recent reviews and grey literature publications
have contributed to the increases in home working seen both prior to and as a result of the COVID-19
pandemic. These can be summarised as:

e changing preferences (employers and employees) - shift to home working (CIPD 2020) 7®> and more
generally to flexible work/multi-career work

e technology development

e increased commuting times

e COVID-19 pandemic

e environmental concerns.

Changing preferences

Even prior to the COVID-19 pandemic, more people were choosing home working for some or all of their
working hours. Between 1999 and 2019 working mainly from home increased by 80% to reach 5.3% of
workers (CIPD 2020).7° However, prior to COVID-19 the majority of home workers did so only occasionally.
A key determinant of working from home is age, with older workers more likely to be in the ‘mainly work
from home’ category and the ageing workforce a reason for the increase in the number of people working
from home (CIPD 2020).”* Home working also varies by level of skill and experience and by industry, with
‘managers, directors and other senior officials and people in professional occupations’ most commonly
working from home, and ‘process, plant and machine operatives and those in elementary occupations’ least
likely to do so (CIPD 2020).7® Flexible work and multi-career approaches have become more mainstream in
recent years, with the UK Government now offering guidance that all employees have the right to request
flexible working (working in a way of working that suits an employee’s needs, for example having flexible
start and finish times, or working from home), with employers having to provide a ‘good business reason’ for
refusing an application for flexible working (GOV.UK 20211%°),

Technology

A key driver enabling working from home is technological development, with the transition to digital
tasks and communication having a profound effect on the number and types of jobs which can be done
from home. For most jobs the use of a computer is essential for at least some aspects of the work,

and the huge increase in household internet access over the last two decades has enabled many more
people to WFH (CIPD 202073).

Commuting
Increased commuting time is another driver, with people who occasionally worked from home prior to
COVID-19 having a nine-minute longer journey time than those who do not (CIPD 20207%). However,
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it is not clear whether longer commutes were leading people to WFH, or the ability to WFH was
facilitating longer commutes for those with hybrid working arrangements.

COVID-19

Clearly the impact of the pandemic has had a significant effect on increasing the number of people
working at home (at least for the present time). As a result, 35.9% of employees did some work at home
in 2020, an increase of 9.4 percentage points compared with 2019 (ONS 20217).

Environmental concerns

With the COVID-19 pandemic lockdown causing a measurable decrease in carbon dioxide emissions as
a result, in part, of decreased road and air-traffic journeys (including journeys made to and from places
of work) (Sikarwar et al. 2021'?*) the awareness of the impact of commuting and travelling for work on
contributing to the global climate emergency has been raised.

The results of our systematic review allowed us to build on the a priori model® in order to develop an
evidence-informed model and to add the huge variety of additional factors reported in the literature which
are associated with the pathway between working at home and health-related outcomes. As a result of this
analysis we have separated the factors into those related to the home working environment, those related
to the job and employer behaviours, and those relating to the individual. Also implicit in the literature
identified is the concept that having choice over whether to work at home or not is key to determining
whether the experience is likely to be positive or negative for the individual. This extends to the notion
that for many, a hybrid working situation (some time at home and some time in the office or usual place

of work) can be of greatest benefit. Our final evidence-based model (see Figure 10. Final evidence-informed
model of the factors which influence the associations between working from home and health outcomes)
therefore draws together the result of our systematic review (and previous mapping review) along with our
PPI and stakeholder consultation exercises to provide an overall summary of the reported factors which
influence the associations between working from home and health (and related) outcomes.

EXTERNAL DRIVERS OF INCREASE IN WORKING FROM HOME (FOR INCREASING RANGE OF OCCUPATIONS)
Changing preferences (employers and employees); Technology development; Increased commuting times;
Covid-19 pandemic; Environmental concerns

g
Employer factors:
Offer of hybrid working
options; choice or

L enforced options

h

Home factors:
[No commute, Silence/
— Distractions, Lack of space/
Employee factors: Environment, Connectivity,
<«— Ability/preference Caring and domestic Outcomes:
to work at home responsibilities, Safety]. Mental health

and wellbeing

Exposure: - v - Physical and
Working from general health
home
'd N\
Work factors: Individual factors: Health
[Profession, Work stress/ [Wellbeing, Anxiety, Depression,
Workload, Surveillance/ Psychological health, Burnout,
availability, Technology, Coping, Affect, Stress, Health status, Sleep,
Work perceptions, Demographics, Loneliness, Social support,
Employer support]. PA, Diet, Substance use, Satisfaction,
Openness, Financial worry, General health,
Qol, Pain].
. J

FIGURE 10 Final evidence-informed model of the factors which influence the associations between working from home
and health outcomes.
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Discussion

Summary

There has been a significant increase in the available evidence base for the factors which influence the
associations between working from home and health-related outcomes as a result of the COVID-19
pandemic and working at home during lockdown measures and beyond. Previous reviews examining
this issue either predate the pandemic (and therefore did not consider the mass home working of recent
times), or were conducted rapidly and/or focus on a specific aspect of working from home (e.g. virtual
teams, teleworking), a specific timeframe (e.g. since the start of the pandemic) or a specific outcome (e.g.
psychological distress, lived experience). The current review aimed to fill this gap to provide evidence
that can inform recommendations and guidance on working from home.

Our searches identified 96 studies which reported on the factors which influence the associations
between working from home and health (and related) outcome measures; 30 published prior to the
COVID-19 pandemic and 66 conducted in the last two years since the onset of COVID-19 and the
compulsory WFH measures imposed in the UK as a result.

The largest volume of literature focused on measures of wellbeing and the associations with working

at home which were conducted during the COVID-19 pandemic, with a relatively small evidence

base relating to physical and overall health measures. The majority of studies identified (especially

those published during the pandemic) were cross-sectional surveys and, as such, the limitations of the
evidence base must be noted. It is only possible therefore to indicate the factors which were reported by
the study authors and not to make any comment on factors which were not reported, nor on the relative
strength of one association over another. Therefore, the results of this review should be taken as an
indication of the effect that working at home can have on health-related outcomes, but not a definitive
statement on those effects or any statement on the causality of the reported associations. The studies
we have included, however, can give us an indication of the factors that might be important to consider
if working at home is to continue at a significantly increased level in the future, in order to ensure that
the potential benefits to impact on both physical health and mental wellbeing in the working population
are maximised whilst potential risks to health and wellbeing are addressed.

The studies published before COVID-19 which looked at measures of physical and overall health
suggested factors associated with better QoL and life satisfaction, and alcohol and tobacco use, factors
associated with increased burnout and no association with ‘psychosomatic health’. Mixed relationships
between factors associated with PA and working at home were reported. Overall, the small number

of studies identified prior to the pandemic means these findings should be interpreted with caution.

A slightly larger volume of literature on wellbeing and mental health-related outcomes was identified,
but there was no clear overall pattern to the reported factors associated with the relationship between
working at home and the broad range of wellbeing measures investigated by study authors. Overall,
there were suggestions for factors associated positively with overall wellbeing, having control over the
workspace, and having good communication with colleagues. Negative factors included fears associated
with technology failure, including ability to work undisturbed, and interference with family life in the
home. There was a mixed picture in terms of measures of stress, depression and other mental health
measures, social contact, and measures of satisfaction and fulfilment.

The literature published during the COVID-19 pandemic, although more substantial in terms of
volume, was mostly limited to cross-sectional survey data with self-reported outcomes, again limiting
the conclusions which can be drawn. Studies considering general health were again limited but
suggested positive factors associated with QoL and alcohol use, negative factors associated with high
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work demands, mixed factors associated with diet and no association with drug use. For physical
health, all reported factors were negative associated and included reduced PA, reduced work comfort,
pain measures and physical wellbeing. Mixed associations were reported for measures of wellbeing,
stress (including perceived stress, perceived self-efficacy, ‘stress, worry and pressure’, burnout,
‘cognitive worsening’ and specific stress including parenting stress and occupational stress) and
measures of mental health (including negative affect, anxiety, psychological distress). Measures linked
to wellbeing including sleep (sleep quality, time sleeping and fatigue) also reported mixed factors
associated with working from home. Nearly all reported factors associated with depression were
negative (depression increased), as were factors associated with social interaction (social isolation,
loneliness, minimal contact with others and low social support) along with increased health concerns,
and having a lack of choice over whether to work at home. However, measures linked to the home
work environment and wellbeing, including feeling in control of time, lack of commute, more time
with the family, lower work/family conflict, work autonomy, and a measure Qol, were all reported as
positive factors.

Based on the available qualitative evidence there was again a balance of benefits and detriments related
to working from home, although in this evidence there seemed to be more detriments during the
pandemic than prior to it. In this way the additional qualitative analysis serves to validate the overall
patterns displayed in the mind maps.

There is some evidence that the impacts of home working on health are differentially distributed and
that there may be some groups of workers particularly at risk of more negative outcomes associated
with home working. Although a small number of studies limited their populations to particular
employment sectors, or specific subgroups of the population, most authors recruited their samples
from the working population in general and therefore it is also difficult to say anything definitive about
differential effects of working from home for different groups within the population. Six studies did
consider the impact on females, working mothers, couples with children and those with adult caring
responsibilities and this evidence suggests the potential for the negative impacts of working from home
to weigh most heavily on these population groups. However, as these were conducted during COVID-19
lockdown measures it is difficult to generalise their findings to the wider context and more information
is needed to judge the impact on these subgroups.

Arguably the most important factor (at least for employee wellbeing) is choice over work location and
the extent to which hybrid working options are available. A notable omission from the evidence is that
the concept of enforced working from home and having ‘no choice’ was reported in only one paper
prior to the pandemic and two papers reporting on working from home as a result of COVID-19 and the
associated lockdown measures. However, the concept of lack of choice around working from home was
implicit in much of the literature published during COVID-19 without being a factor that was routinely
measured. It is important to acknowledge that both employer (providing the offer of home/hybrid
working) and employee (acting on both the choice and ability to WFH) factors are key to influencing
whether working from home is a positive or negative experience in terms of its association with

health outcomes.

Perhaps surprisingly there were no clear patterns of wellbeing measures which changed from positive
to negative association (or vice versa) as a result of the pandemic. This is of course determined by

what authors chose to measure and report, and the paucity of evidence on health measures prior to
the pandemic, so should in no way be taken to suggest that pandemic home working did not have any
negative effect on wellbeing. In terms of physical and overall health measures, the significantly smaller
number of studies measuring these types of association both before and during the COVID-19
pandemic made it even more challenging for any potential patterns to be identified. However, there
is some indication that the associations between working at home and decreased PA measures
were greater during COVID-19. This is unsurprising given the lockdown measures in which home
working was implemented. All other measures did not appear to be affected to any measurable
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extent by the COVID-19 pandemic (most likely due to the low number of studies identified). QoL and
life satisfaction remained positively associated with working from home, and studies on substance use
were mostly positive. Studies reporting on general/physical health and burnout all reported negative
factors associated with working from home. Factors associated with pain were only reported for
pandemic-era studies, which was also the case for diet-related outcomes and drugs use.

Limitations

Due to the rapidly expanding nature of the evidence on this topic, it is possible that new studies were
published after the final citation searches were conducted (November 2021) and before completion of
this synthesis (mid-December 2021). However, although the final round of citation searches identified
new papers, the impact on the developing models in terms of new factors was minimal. The additional
papers identified at this stage strengthened the factors already identified rather than identifying
completely new factors and did not identify new linkages which would alter the findings of the review.
Given the unprecedented explosion of literature on working from home as a result of the COVID-19
pandemic it is necessary to acknowledge that new evidence will continue to be published beyond the
final date of citation searching at a volume greater than would usually be expected whilst conducting a
systematic review of this type.

The quality of the evidence base was very much limited by study designs, particularly for studies
published during the COVID-19 pandemic, with the majority of studies consisting of data collected

by cross-sectional surveys (often online). Most survey samples consisted of volunteers rather than a
representative population of workers. The latter would have been more beneficial to minimise bias.
Also, retrospective estimations of pre-pandemic values (inherent in many of the cross-sectional designs)
will further have contributed to the potential for bias in the findings. Given the complexity of casual
pathways and importance of context, appropriate designs would ideally include more qualitative or
mixed-methods studies that collected much more detailed information on the context of home working
and were not limited to self-reported outcomes.

Understanding the factors and relationships reported by authors and the impact of further sub-factors on
these is challenging. In some instances, an association is described, and then additional factors are reported
which further moderate this association. However, to some extent this appears dependent on what the
primary interest of the authors was and therefore what they have chosen to measure. Where there are
clear moderating factors reported on the pathway between the key variables of the paper, especially related
to health inequality variables, we have included these in the tables, mind maps and narrative discussions.
However, this evidence is not robust enough to separate these factors out in the final model. As so much

of the evidence comes from cross-sectional surveys, most often direction of potential causality is unknown.
There is also a high risk of potential response bias when participants are invited to share their experience of
working from home, as those who feel it has had health impacts may be more likely to respond.

There are challenges in interpreting a number of the reported factors in terms of separating out the
effects of the COVID-19 pandemic and enforced working from home, particularly on the reported
stress, anxiety and changes to wellbeing when working at home. Understanding the balance will be a key
challenge for both research and employers. What is COVID-19-specific and what will be important post-
pandemic is difficult to judge whilst working from home is once again part of the pandemic response (at
least at the time of writing). Thought needs to be given in order to determine whether we can judge this
in any meaningful way whilst the pandemic is still in progress, and what research is needed to answer
that question in the future. This is important in order to identify issues that will need more research to
understand future public health implications of home working trends post-pandemic.

The study was limited to English-language publications only, which may have implications in terms of
missing studies published in other languages.
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Conclusions

he evidence base for the factors which influence the association between home working and

health-related outcomes has expanded significantly as a result of the need for those whose work
could be done from home to work at home during the COVID-19 pandemic. However, it remains limited
in terms of study quality and is focused on mental health and wellbeing-related measures at the expense
of measures of physical and overall health.
The current evidence base is not strong enough to determine whether certain individual factors are
most important in the pathway between home working and health outcomes and there is a further
lack of evidence to determine which groups within a population might be at greatest risk of negative
outcomes. However, the findings of our systematic review and resulting model of factors which
influence the association between working at home and employee health suggest that there are factors
relating to the external context, the role of employers, and the circumstances of the employee which
contribute to determining whether someone works at home and what the associated impacts on
health and wellbeing may be. External drivers and current trends, as well as the COVID-19 pandemic,
contribute to the contextual factors. The employer response is determined by their capacity and
willingness to allow and/or mandate home working and hybrid options. If those choices are offered, then
the individual factors relating to the employee, their job and their home environment (including their
exposure to health inequalities) determine whether they are enabled to choose to work at home, and
ultimately whether their experience is positive or negative in respect to the impact on their health and
wellbeing. Learning from the COVID-19 lockdown experience will be important to inform future policy
on home working.

Implications for employers

e Akey action for employers to support the health and wellbeing of their employees is likely to be the
offer of choice over work location. Allowing employees some flexibility over whether they choose
to work at home in the future and beyond the COVID-19 pandemic is likely to be a key factor in
determining whether the home working experience is positive or negative, particularly for mental
health and wellbeing-related outcomes. Hybrid working options appear to have the potential to be
particularly positive.

e  Employers should seek to provide support to staff working at home so that they feel included and
empowered, whilst ensuring that they are able to maintain autonomy over their work and do not
feel subjected to excessive surveillance.

e Organisations that have a culture of monitoring workers’ progress on projects may need to be
aware that excessive monitoring can lead to anxiety, stress and fear among staff while working from
home during an emergency situation, where this monitoring takes the form of constant contact and
an expectation to always be available.

e Employers should be aware of the potential for the health impact of working at home to differ
between individuals (with the potential for more negative outcomes for females, mothers, parents,
and others with caring responsibilities). Employers should consider providing specific support
for females, parents and those with caring responsibilities. This may include support to combat
isolation, improve mental health and prevent musculoskeletal problems (e.g. through a better
workstation and ergonomic support), particularly where there is less choice in where to work.
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Research recommendations

e Thereis a need for better-quality studies of the health impact of home working, in particular studies
which recruit a range of participants who are representative of the working population and are
designed to minimise sampling/recruitment biases and response biases.

e  More longitudinal cohort studies would provide evidence for potentially causal relationships and
direction of causality in the pathway between home working and health-related outcomes.

e More in-depth qualitative research would be beneficial to explore the underlying factors which
influence the association between home working and health related behaviours, particularly where
the direction of change appears to be context-, individual- or job-specific (e.g. alcohol consumption,
PA and sedentary behaviour).

e  Further research is needed on the impact of home working on different sections of the population
and the potential for inequalities in outcome for different population groups, job roles and
employment sectors.

e Consideration could be given as to whether the factors which appear to remain relatively consistent
despite COVID-19 and lockdown might be the most important to consider in terms of facilitating a
positive work-at-home experience.

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

Acknowledgements

his report presents independent research funded by the National Institute for Health and Care

Research (NIHR). The views and opinions expressed by authors in this publication are those of the
authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HS&DR programme
or the Department of Health. If there are verbatim quotations included in this publication the views and
opinions expressed by the interviewees are those of the interviewees and do not necessarily reflect
those of the authors, those of the NHS, the NIHR, NETSCC, the HS&DR programme or the Department
of Health.

Contributions of authors

Lindsay Blank (https://orcid.org/0000-0002-8765-3076) (Research Fellow): Lead reviewer, protocol
development, study selection, data extraction, report writing.

Emma Hock (https://orcid.org/0000-0002-8617-8875) (Senior Research Fellow): Study selection, data
extraction, report writing.

Anna Cantrell (https:/orcid.org/0000-0003-0040-9853) (Research Associate): Information retrieval.

Susan Baxter (https://orcid.org/0000-0002-6034-5495) (Senior Research Fellow): Patient and
public involvement.

Elizabeth Goyder (https://orcid.org/0000-0003-3691-1888) (Professor): Methodological adviser,
protocol development, guarantor of the review.
All authors commented on drafts of the protocol and report.

Ethical approval

This review did not involve the collection or analysis of any data that was not included in previously
published research in the public domain. Therefore it was exempt from formal ethical review by the
University of Sheffield Ethics Committee.

Data-sharing statement

Data extracted from the included papers is provided in full in the supplementary material provided with
this report.

Equality, diversity and inclusion

As a secondary data study our review did not include any research participants. We were however,
inclusive in the studies we selected and reported where demographic and socio-economic factors were
considered by the studies we included. We also selected our PPI group to be as inclusive as possible in
reference to underserved groups.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.


https://orcid.org/0000-0002-8765-3076
https://orcid.org/0000-0002-8617-8875
https://orcid.org/0000-0003-0040-9853
https://orcid.org/0000-0002-6034-5495
https://orcid.org/0000-0003-3691-1888




DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

References

10.

11.

12.

13.

14.

15.

Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, et al. Guidance on the conduct of
narrative synthesis in systematic reviews: a product from the ESRC Methods Programme. 2006. doi.
org/10.13140/2.1.1018.4643

Miake-Lye IM, Hempel S, Shanman R. et al. What is an evidence map? A systematic review of
published evidence maps and their definitions, methods, and products. Syst Rev 2016;5:28. doi.
org/10.1186/513643-016-0204-x

Blank L, Cantrell A, Baxter S, Goyder E. Health and health inequality impacts of remote working
including working from home: outline mapping review of evidence (2020). URL: https:/scharr.dept.
shef.ac.uk/phrt/wp-content/uploads/sites/24/2021/05/Home-remote-working-mapping-
report.pdf (accessed 8 December 2021).

OECD (2021). URL: www.oecd.org/ (accessed 8 December 2021).

Hornung S, Glaser J. Home-based telecommuting and quality of life: further evidence on an
employee-oriented human resource practice. Psychol Rep 2009;104(2):395-402.

Kaduk A, Genadek K, Kelly EL, Moen P. Involuntary vs. voluntary flexible work: insights for schol-
ars and stakeholders. Community Work Fam 2019;22(4):412-42.

Perry SJ, Rubino C, Hunter EM. Stress in remote work: two studies testing the demand-
control-person model. Eur J Work Organ Psychol 2018;27(5):577-93. doi.org/10.1080/1359%94
32X.2018.1487402

Sardeshmukh S, Sharma D, Golden T. Impact of telework on exhaustion and job
engagement: a job demands and job resources model. New Technology 2012;27. doi.
org/10.1111/j.1468-005X.2012.00284.x

Virick M, DaSilva N, Arrington K. Moderators of the curvilinear relation between extent of tele-
commuting and job and life satisfaction: the role of performance outcome orientation and worker
type. Hum Relat 2010;63(1):137-54. doi.org/10.1177/0018726709349198

Vittersg J, Akselsen S, Evjemo, B, et al. Impacts of home-based telework on quality of life for
employees and their partners. quantitative and qualitative results from a European survey. J
Happiness Stud 2003;4:201-33. doi.org/10.1023/A:1024490621548

Woehrmann AM, Ebner C. Understanding the bright side and the dark side of telework: an
empirical analysis of working conditions and psychosomatic health complaints. New Technol Work
Employ 2021;36(3):348-70.

Charalampous M, Grant CA, Tramontano C. ‘It needs to be the right blend’: a qualitative explora-
tion of remote e-workers’ experience and well-being at work [published online ahead of print
2021]. Empl Relat 2021. doi.org/10.1108/ER-02-2021-0058

Anderson AJ, Kaplan SA, Vega RP. The impact of telework on emotional experience: when,
and for whom, does telework improve daily affective well-being? Eur J Work Organ Psychol
2015;24(6):882-97.

Bentley TA, Teo STT, McLeod L, Tan F, Bosua R, Gloet M. The role of organisational support in
teleworker wellbeing: a socio-technical systems approach. Appl Ergon 2016;52:207-15.

Collins AM, Hislop D, Cartwright S. Social support in the workplace between teleworkers, office-
based colleagues and supervisors. New Technol Work Employ 2016;31(2):161-75.

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

81


https://doi.org/10.13140/2.1.1018.4643
https://doi.org/10.13140/2.1.1018.4643
https://doi.org/10.1186/s13643-016-0204-x
https://doi.org/10.1186/s13643-016-0204-x
https://scharr.dept.shef.ac.uk/phrt/wp-content/uploads/sites/24/2021/05/Home-remote-working-mapping-report.pdf
https://scharr.dept.shef.ac.uk/phrt/wp-content/uploads/sites/24/2021/05/Home-remote-working-mapping-report.pdf
https://scharr.dept.shef.ac.uk/phrt/wp-content/uploads/sites/24/2021/05/Home-remote-working-mapping-report.pdf
www.oecd.org/
https://doi.org/10.1080/1359432X.2018.1487402
https://doi.org/10.1080/1359432X.2018.1487402
https://doi.org/10.1111/j.1468-005X.2012.00284.x
https://doi.org/10.1111/j.1468-005X.2012.00284.x
https://doi.org/10.1177/0018726709349198
https://doi.org/10.1023/A:1024490621548
https://doi.org/10.1108/ER-02-2021-0058

82

REFERENCES

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Daniel E, Di Domenico M, Nunan D. Virtual mobility and the lonely cloud: theorizing the mobility-
isolation paradox for self-employed knowledge-workers in the online home-based business
context. J Manag Stud 2018;55:174-203. doi.org/10.1111/joms.12321

Felsted A,Reuschke D.2020.Homeworkinginthe UK:beforeand duringthe 2020lockdown. https:/
wiserd.ac.uk/sites/default/files/documents/Homeworking%20in%20the%20UK_Report_
Final_3.pdf (accessed 7 January 2022).

Grant CA, Wallace LM, Spurgeon PC. An exploration of the psychological factors affecting remote
e-worker’s job effectiveness, well-being and work-life balance. Empl Relat 2013;35(5):527-46.

Hall B. How to make homeworking a success. Occup Health Wellbeing 2019;71(5):9.

Henke RM, Benevent R, Schulte P, Rinehart C, Crighton KA, Corcoran M. The effects of telecom-
muting intensity on employee health. Am J Health Promot 2016;30(8):604-12.

Hislop D, Axtell C, Collins A, Daniels K, Glover J, Niven K. Variability in the use of mobile ICTs by
homeworkers and its consequences for boundary management and social isolation. Information
and Organization 2015;25(4):222-32. https://doi.org/10.1016/j.infoandorg.2015.10.001.

Jacukowicz A, Merecz-Kot D. Work-related internet use as a threat to work-life balance - a com-
parison between the emerging on-line professions and traditional office work. Int J Occup Med
Environ Health 2020;33(1):21-33.

Koehne, Benjamin & Shih, Patrick & Olson, Judith. Remote and alone: coping with being the remote
member on the team. Proceedings of the ACM Conference on Computer Supported Cooperative
Work, CSCW 2012: Computer Supported Cooperative Work, Seattle, WA, 11-15 February
2012;1257-66. doi.org/10.1145/2145204.2145393

Lundberg U, Lindfors P. Psychophysiological reactions to telework in female and male white-
collar workers. J Occup Health Psychol 2002;7(4):354-64. doi.org/10.1037/1076-8998.7.4.354

Mann S, Holdsworth L. The psychological impact of teleworking: stress, emotions and health.
New Technol Work Employ 2003;18:196-211. doi.org/10.1111/1468-005X.00121

Mellner C, Kecklund G, Kompier M, Sariaslan A, Aronsson G. Boundaryless Work, Psychological
Detachment and Sleep: Does Working ‘Anytime - Anywhere’ Equal Employees Are ‘Always on’?’ New
Ways of Working Practices (Advanced Series in Management, Vol. 16). Bingley: Emerald Group; 2016.
pp. 29-47. doi.org/10.1108/51877-636120160000016003

Ray TK, Pana-Cryan R. Work flexibility and work-related well-being. Int J Environ Res Public Health
2021;18(6):21.

Reuschke D. The subjective well-being of homeworkers across life domains. Environ Plan A
2019;51(6):1326-49.

Shockley KM, Clark MA, Dodd H, King EB. Work-family strategies during COVID-19:
examining gender dynamics among dual-earner couples with young children. J Appl Psychol
2021;106(1):15-28.

Song Y, Gao J. Does telework stress employees out? a study on working at home and subjective
well-being for wage/salary workers. J Happiness Stud 2020;21(7):2649-68.

Stitou M, Bourgeault I-L, Kohen D. The job content, context, and requirements of regulated
home-based childcare workers. New Solut 2018;27(4):607-28.

Thulin E, Vilhelmson B, Johansson M. New telework, time pressure, and time use control in
everyday life. Sustainability 2019;11(3067). www.researchgate.net/publication/333503012

Tietze S, Nadin S. The psychological contract and the transition from office-based to home-based
work: homeworking and the psychological contract. Hum Resour Manag J 2011;21(3):318-34.

NIHR Journals Library www.journalslibrary.nihr.ac.uk


https://doi.org/10.1111/joms.12321
https://wiserd.ac.uk/sites/default/files/documents/Homeworking%20in%20the%20UK_Report_Final_3.pdf
https://wiserd.ac.uk/sites/default/files/documents/Homeworking%20in%20the%20UK_Report_Final_3.pdf
https://wiserd.ac.uk/sites/default/files/documents/Homeworking%20in%20the%20UK_Report_Final_3.pdf
https://doi.org/10.1016/j.infoandorg.2015.10.001
https://doi.org/10.1145/2145204.2145393
https://doi.org/10.1037/1076-8998.7.4.354
doi.org/10.1111/1468-005X.00121
https://doi.org/10.1108/S1877-636120160000016003
www.researchgate.net/publication/333503012

DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Trent JT, Smith AL, Wood DL. Telecommuting: stress and social support. Psychol Rep 1994;74(3 Pt
2):1312-4. doi.org/10.2466/pr0.1994.74.3c.1312. PMID: 8084950.

Di Tecco C, Ronchetti M, Russo S, Ghelli M, Rondinone BM, Persechino B, et al. Implementing
smart working in public administration: a follow up study. Med Lav 2021;112(2):141-52.

Kubo Y, Ishimaru T, Hino A, et al. A cross-sectional study of the association between frequency
of telecommuting and unhealthy dietary habits among Japanese workers during the COVID-19
pandemic. J Occup Health 2021; 63:€12281. doi.org/10.1002/1348-9585.12281

Ripoll J, Contreras-Martos S, Esteva M, Soler A, Jesus Serrano-Ripoll M. Mental Health and psy-
chological wellbeing during the COVID-19 lockdown: a longitudinal study in the Balearic Islands
(Spain). J Clin Med 2021;10(14):3191.

Sato K, Sakata R, Murayama C, Yamaguchi M, Matsuoka Y, Kondo N. Changes in work and life
patterns associated with depressive symptoms during the COVID-19 pandemic: an obser-
vational study of health app (CALO mama) users. Occup Environ Med 2021. doi:10.1136/
oemed-2020-106945

Weitzer J, Papantoniou K, Seidel S, Klosch G, Caniglia G, Laubichler M, et al. Working from
home, quality of life, and perceived productivity during the first 50-day COVID-19 mitigation
measures in Austria: a cross-sectional study. Int Arch Occup Environ Health 2021;94(8):1823-37.
doi:10.1007/s00420-021-01692-0. Epub 2021 Apr 20. [Erratum published in: Int Arch Occup
Environ Health 2021; Jul 30: PMID: 33877416; PMCID: PMC8056371].

Argus M, Paasuke M. Effects of the COVID-19 lockdown on musculoskeletal pain, physical activ-
ity, and work environment in Estonian office workers transitioning to working from home. Work
2021;69(3):741-9.

Moretti A, Menna F, Aulicino M, Paoletta M, Liguori S, lolascon G. Characterization of home working
population during COVID-19 emergency: a cross-sectional analysis. Int J Environ Res Public Health
2020;17(17):6284. doi:10.3390/ijerph17176284. PMID: 32872321; PMCID: PMC7503869.

Royal Society for Public Health. Survey reveals the mental and physical health impacts of home
working during COVID-19. URL: www.rsph.org.uk/about-us/news/survey-reveals-the-mental-
and-physical-health-impacts-of-home-working-during-covid-19.html (accessed 7 January 2022).

Waizenegger L, McKenna B, Cai W, Bendz T. An affordance perspective of team collaboration and
enforced working from home during COVID-19. Eur J Inf Syst 2020;29(4):429-42.

Wilke J, Hollander K, Mohr L, Edouard P, Fossati C, Gonzalez-Gross M, et al. Drastic reductions
in mental well-being observed globally during the COVID-19 pandemic: results from the ASAP
survey. Front Med 2021;8:2235.

Xiao Y, Becerik-Gerber B, Lucas G, Roll SC. Impacts of working from home during COVID-19
pandemic on physical and mental well-being of office workstation users. J Occup Environ Med
2021;63(3):181-90.

Yoshimoto T, Fujii T, Oka H, Kasahara S, Kawamata K, Matsudaira K. Pain status and its associa-
tion with physical activity, psychological stress, and telework among japanese workers with pain
during the COVID-19 pandemic. Int J Environ Res Public Health 2021;18(11):5595.

Allen SF, Stevenson J, Lazur as L, Akram U. The role of the COVID-19 pandemic in altered psy-
chological well-being, mental health and sleep: an online cross-sectional study. Psychol Health
Med 2021:9:343-51.

Bentham C, Driver K, Stark D. Wellbeing of CAMHS staff and changes in working practices during
the COVID-19 pandemic. J Child Adolesc Psychiatry Nurs 2021;34(3):225-35.

CIPD. 2021. Flexible working: lessons from the pandemic. URL: www.cipd.co.uk/Images/flexible-
working-lessons-from-pandemic-report_tcm18-92644.pdf (accessed 7 January 2022).

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

83


https://doi.org/10.2466/pr0.1994.74.3c.1312
https://doi.org/10.1002/1348–9585.12281
https://doi.org/10.1136/oemed-2020-106945
https://doi.org/10.1136/oemed-2020-106945
10.3390/ijerph17176284
www.rsph.org.uk/about-us/news/survey-reveals-the-mental-and-physical-health-impacts-of-home-working-during-covid-19.html
www.rsph.org.uk/about-us/news/survey-reveals-the-mental-and-physical-health-impacts-of-home-working-during-covid-19.html
www.cipd.co.uk/Images/flexible-working-lessons-from-pandemic-report_tcm18-92644.pdf
www.cipd.co.uk/Images/flexible-working-lessons-from-pandemic-report_tcm18-92644.pdf

84

REFERENCES

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Cotterill S, Bunney S, Lawson E, Chisholm A, Farmani R, Melville-Shreeve P. COVID-19 and the
water sector: understanding impact, preparedness and resilience in the UK through a sector-wide
survey. Water Environ J 2020;34(4):715-28.

De Sio S, Cedrone F, Nieto HA, Lapteva E, Perri R, Greco E, et al. Telework and its effects on
mental health during the COVID-19 lockdown. Eur Rev Med Pharmacol Sci 2021;25(10):3914-22.

Delfino GF, van der Kolk B. Remote working, management control changes and employee
responses during the COVID-19 crisis. Account Audit Account 2021;12:1376-87.

Dunatchik A, Gerson K, Glass J, Jacobs JA, Haley S. Gender, parenting, and the rise of remote
work during the pandemic: implications for domestic inequality in the United States. Gend Soc
2021;35(2):194-205.

Gijzen M, Shields-Zeeman L, Kleinjan M, Kroon H, van der Roest H, Bolier L, et al. The bittersweet
effects of COVID-19 on mental health: results of an online survey among a sample of the Dutch
population five weeks after relaxation of lockdown restrictions. Int J Environ Res Public Health
2020;17(23):4.

Hoffman CL. The experience of teleworking with dogs and cats in the United States during
COVID-19. Animals 2021;11(2):1-13.

Ingusci E, Signore F, Giancespro ML, Manuti A, Molino M, Russo V, et al. Workload, techno
overload, and behavioral stress during COVID-19 emergency: the role of job crafting in remote
workers. Front Psychol 2021;12:1-11.

Parry J,Young Z, Bevan S, Veliziotis M, Baruch Y, Beigi M, et al. Working from Home under COVID-19
lockdown: Transitions and tensions, Work after Lockdown (2021). URL: https://static1.squarespace.
com/static/5f5654b537cea057c500f59e/t/60143f05a2117e3eec3c3243/1611939604505/
Wal+Bulletin+1.pdf (accessed 7 January 2022).

PWC. The COVID-19 remote working experience. URL: www.pwc.com/mt/en/publications/the-
covid19-remote-working-experiment-final4.pdf (accessed 7 January 2022).

Schifano S, Clark AE, Greiff S, Vogele C, D’Ambrosio C. Well-being and working from home during
COVID-19. Inf Technol People 2021.

Clark S, McGrane A, Boyle N, Joksimovic N, Burke L, Rock N, et al. ‘You're a teacher you're a mother,
you're a worker’: gender inequality during COVID-19 in Ireland. Gend Work Organ 2021;11:1062.

Docka-Filipek D, Stone LB. Twice a ‘housewife’: on academic precarity, ‘hysterical’ women, faculty
mental health, and service as gendered care work for the ‘university family’ in pandemic times.
Gend Work Organ 2021;28(6):2158-79.

Gao G, Sai L. Towards a ‘virtual’ world: social isolation and struggles during the COVID-19 pan-
demic as single women living alone. Gend Work Organ 2020;27(5):754-62.

Hubbard P, Reades J, Walter H. Shrinking homes, COVID-19 and the challenge of homeworking.
Town Planning Review 2021;92(1):3-10. 10.3828/tpr.2020.46.

Ignacio Giménez-Nadal JI, Molina JA, Velilla J. ‘Work time and well-being for workers at home: evi-
dence from the American Time Use Survey. Int J Manpow 2020;41(2):184-206. doi.org/10.1108/
1JM-04-2018-0134

Janssen LHC, Kullberg MJ, Verkuil B, van Zwieten N, Wever MCM, van Houtum L, et al. Does the
COVID-19 pandemic impact parents’ and adolescents’ well-being? An EMA-study on daily affect
and parenting. PLoS ONE 2020;15(10):e0240962.

Limbers CA, McCollum C, Greenwood E. Physical activity moderates the association between
parenting stress and quality of life in working mothers during the COVID-19 pandemic. Ment
Health Phys Act 2020;19:ArtID 100358.

NIHR Journals Library www.journalslibrary.nihr.ac.uk


https://static1.squarespace.com/static/5f5654b537cea057c500f59e/t/60143f05a2117e3eec3c3243/1611939604505/Wal+Bulletin+1.pdf
https://static1.squarespace.com/static/5f5654b537cea057c500f59e/t/60143f05a2117e3eec3c3243/1611939604505/Wal+Bulletin+1.pdf
https://static1.squarespace.com/static/5f5654b537cea057c500f59e/t/60143f05a2117e3eec3c3243/1611939604505/Wal+Bulletin+1.pdf
www.pwc.com/mt/en/publications/the-covid19-remote-working-experiment-final4.pdf
www.pwc.com/mt/en/publications/the-covid19-remote-working-experiment-final4.pdf
10.3828/tpr.2020.46
https://doi.org/10.1108/IJM-04-2018-0134
https://doi.org/10.1108/IJM-04-2018-0134

DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Xue B, McMunn A. Gender differences in unpaid care work and psychological distress in the UK
Covid-19 lockdown. PLoS ONE 2021;16(3):0247959.

Nilles JM. Traffic reduction by telecommuting: a status review and selected bibliography. Transp
Res Part A Policy Pract 1988;22(4):301-17. URL: www.sciencedirect.com/science/article/
pii/0191260788900088 (accessed 5 January 2021).

Park S, Jeong SH, Chai DS. Remote e-workers’ psychological well-being and career development
in the era of COVID-19: challenges, success factors, and the roles of HRD professionals. Adv Dev
Hum Resour 2021;23:222-36.

Messenger JC, Gschwind L. Three generations of telework: new ICT s and the (R) evolution
from home office to virtual office. New Technol Work Employ 2016;31(3):195-208. URL: https:/
onlinelibrary.wiley.com/doi/epdf/10.1111/ntwe.12073?saml_referrer (accessed 5 January
2021).

Beauregard TA, Basile KA, Canénico E. Telework: outcomes and facilitators for employees. In Landers
RN, editor. The Cambridge Handbook of Technology and Employee Behavior. Cambridge: Cambridge
University Press; 2019. pp. 511-43.

Shankar N. Work from home during COVID-19-disequilibrium of mental health and well-being
among employees. EXCLI J 2021;20:1287-9. doi.org/10.17179/excli2021-4029

CIPD. Working from Home: What's Driving the Rise in Remote Working?. London: Chartered Institute
of Personnel and Development. 2020. URL: www.cipd.co.uk/Images/working-from-home-1_
tcm18-74230.pdf (accessed 25 January 2021).

ONS (2020a). URL: www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employ-
mentandemployeetypes/articles/coronavirusandhomeworkingintheuklabourmarket/2019
(accessed 5 January 2021).

ONS (2020b). URL: www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employ-
mentandemployeetypes/bulletins/coronavirusandhomeworkingintheuk/april2020 (accessed 5
January 2021).

ONS. Homeworking hours, rewards and opportunities in the UK: 2011 to 2020. 2021. URL: www.ons.
gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/homeworking-
hoursrewardsandopportunitiesintheuk2011t02020/2021-04-19 (accessed 16 November 2021).

Shipman K, Burrell DN, Huff Mac Pherson A. An organizational analysis of how managers must
understand the mental health impact of teleworking during COVID-19 on employees [published
online ahead of print]. Int J Organ Anal 2021. doi.org/10.1108/1JOA-03-2021-2685

Schall MC Jr, Chen P. Evidence-based strategies for improving occupational safety and health
among teleworkers during and after the coronavirus pandemic [published online ahead of
print]. Hum Factors 2021:18720820984583. doi.org/10.1177/0018720820984583. . PMID:
33415997.

Oakman J, Kinsman N, Stuckey R, Graham M, Weale V. Arapid review of mental and physical health
effects of working at home: how do we optimise health? BMC Public Health 2020;20(1):1825.

Yavorsky JE, Qian'Y, Sargent AC. The gendered pandemic: the implications of COVID-19 for work
and family [published online ahead of print April 9 2021]. Sociol Compass 2021;15(6):e12881. doi.
org/10.1111/s0c4.12881. PMID: 34230836; PMCID: PMC8250288.

Kelly S, Moher D, Clifford T. Defining rapid reviews: a modified delphi consensus approach. Int J
Technol Assess Health Care 2016;32(4):265-75. doi.org/10.1017/50266462316000489

Gudde CB, Olsg TM, Whittington R, Vatne S. Service users’ experiences and views of aggressive
situations in mental health care: a systematic review and thematic synthesis of qualitative studies. J

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

85


www.sciencedirect.com/science/article/pii/0191260788900088
www.sciencedirect.com/science/article/pii/0191260788900088
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ntwe.12073?saml_referrer
https://onlinelibrary.wiley.com/doi/epdf/10.1111/ntwe.12073?saml_referrer
https://doi.org/10.17179/excli2021-4029
www.cipd.co.uk/Images/working-from-home-1_tcm18-74230.pdf
www.cipd.co.uk/Images/working-from-home-1_tcm18-74230.pdf
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/coronavirusandhomeworkingintheuklabourmarket/2019
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/articles/coronavirusandhomeworkingintheuklabourmarket/2019
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/coronavirusandhomeworkingintheuk/april2020
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/coronavirusandhomeworkingintheuk/april2020
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/homeworkinghoursrewardsandopportunitiesintheuk2011to2020/2021-04-19
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/homeworkinghoursrewardsandopportunitiesintheuk2011to2020/2021-04-19
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/homeworkinghoursrewardsandopportunitiesintheuk2011to2020/2021-04-19
https://doi.org/10.1108/IJOA-03-2021-2685
https://doi.org/10.1177/0018720820984583
https://doi.org/10.1111/soc4.12881
https://doi.org/10.1111/soc4.12881
https://doi.org/10.1017/S0266462316000489

86

REFERENCES

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Multidiscip Healthc 2015;8:449-62. doi.org/10.2147/JMDH.S89486. PMID: 26491343; PMCID:
PMC4599636. www.nchi.nlm.nih.gov/pmc/articles/PMC4599636/pdf/jmdh-8-449.pdf

Levitt HM. How to conduct a qualitative meta-analysis: tailoring methods to enhance method-
ological integrity. Psychother Res 2018;28(3):367-78. www.tandfonline.com/doi/pdf/10.1080/1
0503307.2018.1447708?needAccess=true

Duden GS. Challenges to qualitative evidence synthesis-Aiming for diversity and abstracting
without losing meaning. Methods in Psychology 2021;5:100070.

Thomas J, Harden A. Methods for the thematic synthesis of qualitative research in system-
atic reviews. BMC Med Res Methodol 2008;8:45. doi.org/10.1186/1471-2288-8-45. PMID:
18616818; PMCID: PMC2478656.

People in Research. Opportunities for public involvement in NHS, public health and social care
research. 2021. URL: www.peopleinresearch.org/ (accessed 7 December 2021).

Alpers SE, Skogen JC, Maeland S, Pallesen S, Rabben AK, Lunde LH, et al. Alcohol consumption
during a pandemic lockdown period and change in alcohol consumption related to worries and
pandemic measures. Int J Environ Res Public Health 2021;18(3):29.

Bennett AA, Campion ED, Keeler KR, Keener SK. Videoconference fatigue? Exploring changes in
fatigue after videoconference meetings during COVID-19. J Appl Psycholy 2021;106(3):330.

Bevan S, Mason B, Bajorek Z. Homeworker wellbeing survey: interim results - 7 April 2021. 2020.
URL: www.employment-studies.co.uk/sites/default/files/resources/summarypdfs/IES%20Home
worker%20Wellbeing%20Survey%20Headlines%20-%20Interim%20Findings.pdf (accessed 7
January 2022).

Boncoril. The Never-ending Shift: a feminist reflection on living and organizing academic lives during
the coronavirus pandemic. Gender Work Organ 2020;27:677-82. doi.org/10.1111/gwao0.12451

Burstyn I, Huynh T. Symptoms of anxiety and depression in relation to work patterns during the
first wave of the COVID-19 epidemic in Philadelphia PA: a cross-sectional survey. J Occup Environ
Med 2021;63(5):E283-93.

Chakrabarti S. Does telecommuting promote sustainable travel and physical activity? J Transp
Health 2018;9:19-33.

Chung H, Seo H, Forbes S, Birkett H. Working from home during the COVID-19 lockdown: changing
preferences and the future of work. 2020. URL: www.birmingham.ac.uk/Documents/college-social-

sciences/business/research/wirc/epp-working-from-home-COVID-19-lockdown.pdf (accessed
7 January 2022).

Delanoeije J, Verbruggen M. Between-person and within-person effects of telework: a quasi-
field experiment. Eur J Work Organ Psychol 2020;29(6):795-808.

Deloitte. Working during lockdown: the impact of COVID-19 on productivity and lockdown. URL:
www?2.deloitte.com/uk/en/pages/consulting/articles/working-during-lockdown-impact-of-
covid-19-on-productivity-and-wellbeing.html (accessed 7 January 2022).

Evans AM, Meyers MC, van de Calseyde PPFM, Stavrova O. Extroversion and conscientiousness
predict deteriorating job outcomes during the COVID-19 transition to enforced remote work.
Soc Psychol Personal Sci 2022;13(3):781-91. doi.org/10.1177/19485506211039092

Fukumura YE, Schott JM, Lucas GM, Becerik-Gerber B, Roll SC. Negotiating time and space when
working from home: experiences during COVID-19. OTJR (Thorofare NJ) 2021;41(4):223-31. doi.
org/10.1177/15394492211033830

Galanti T, Guidetti G, Mazzei E, Zappala S, Toscano F. Work from home during the COVID-19
outbreak: the impact on employees’ remote work productivity, engagement and stress. J Occup
Environ Med 2021;63(7):E426-32.

NIHR Journals Library www.journalslibrary.nihr.ac.uk


https://doi.org/10.2147/JMDH.S89486
www.ncbi.nlm.nih.gov/pmc/articles/PMC4599636/pdf/jmdh-8–449.pdf
www.tandfonline.com/doi/pdf/10.1080/10503307.2018.1447708?needAccess=true
www.tandfonline.com/doi/pdf/10.1080/10503307.2018.1447708?needAccess=true
https://doi.org/10.1186/1471-2288-8-45
www.peopleinresearch.org/
www.employment-studies.co.uk/sites/default/files/resources/summarypdfs/IES%20Homeworker%20Wellbeing%20Survey%20Headlines%20-%20Interim%20Findings.pdf
www.employment-studies.co.uk/sites/default/files/resources/summarypdfs/IES%20Homeworker%20Wellbeing%20Survey%20Headlines%20-%20Interim%20Findings.pdf
https://doi.org/10.1111/gwao.12451
www.birmingham.ac.uk/Documents/college-social-sciences/business/research/wirc/epp-working-from-home-COVID-19-lockdown.pdf
www.birmingham.ac.uk/Documents/college-social-sciences/business/research/wirc/epp-working-from-home-COVID-19-lockdown.pdf
www2.deloitte.com/uk/en/pages/consulting/articles/working-during-lockdown-impact-of-covid-19-on-productivity-and-wellbeing.html
www2.deloitte.com/uk/en/pages/consulting/articles/working-during-lockdown-impact-of-covid-19-on-productivity-and-wellbeing.html
www2.deloitte.com/uk/en/pages/consulting/articles/working-during-lockdown-impact-of-covid-19-on-productivity-and-wellbeing.html
https://doi.org/10.1177/19485506211039092
https://doi.org/10.1177/15394492211033830
https://doi.org/10.1177/15394492211033830

DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Hayes S, Priestley J, Ishmakhametov N, Ray H. ‘I'm not Working from Home, I'm Living at
Work’: perceived stress and work-related burnout before and during COVID-19. 2020. doi.
org/10.31234/osf.io/vnkwa

Heiden M, Widar L, Wiitavaara B, Boman E. Telework in academia: associations with health and
well-being among staff. Higher Education 2021;81(4):707-22.

KCL. New ways of working: the lasting impact and influence of the pandemic. 2021. URL: www.kcl.
ac.uk/giwl/assets/New-ways-of-working.pdf (accessed 7 January 2022).

Kotera Y. New ways of working during COVID-19. 2020. URL: www.derby.ac.uk/blog/psychol-
ogy-work-home-covid19/ (accessed 7 January 2022).

Kroll C, Nuesch S. The effects of flexible work practices on employee attitudes: evidence from
a large-scale panel study in Germany. Int J Hum Resour Stud 2019;30(9):1505-25.

Lal B, Dwivedi YK, Haag M. Working from home during COVID-19: doing and managing
technology-enabled social interaction with colleagues at a distance [published online ahead of
print]. Inf Syst Front 2021;27:1-18. doi.org/10.1007/s10796-021-10182-0. PMID: 34483713;
PMCID: PMC8397332.

Magnavita N, Tripepi G, Chiorri C. Telecommuting, off-time work, and intrusive leadership
in workers’ well-being. Int J Environ Res Public Health 2021;18(7):3330. doi.org/10.3390/
ijerph18073330. PMID: 33804828; PMCID: PMC8037393.

Mari E, Lausi G, Fraschetti A, Pizzo A, Baldi M, Quaglieri A, et al. Teaching during the pan-
demic: a comparison in psychological wellbeing among smart working professions. Sustainability
2021;13(9):3165.

Molino M, Ingusci E, Signore F, Manuti A, Giancaspro ML, Russo V, et al. Wellbeing costs of
technology use during COVID-19 remote working: an investigation using the Italian translation
of the technostress creators scale. Sustainability 2020;12(15):20.

Restrepo BJ, Zeballos E. The effect of working from home on major time allocations with a focus
on food-related activities [published online ahead of print]. Rev Econ Househ 2020:1-23. doi.
org/10.1007/s11150-020-09497-9. PMID: 32863807; PMCID: PMC7443151.

Rodriguez S, Valle A, Pineiro I, Rodriguez-Llorente C, Guerrero E, Martins L. Sociodemographic
characteristics and stress of people from Spain confined by COVID-19. Eur J Invest Health
Psychol Educ 2020;10(4):1095-105.

Russo D, Hanel PHP, Altnickel S, van Berkel N. Predictors of well-being and productivity among
software professionals during the COVID-19 pandemic - a longitudinal study [published online
ahead of print April 28 2021]. Empir Softw Eng 2021;26(4):62. doi.org/10.1007/s10664-021-
09945-9. PMID: 33942010; PMCID: PMC8080489.

Sato K, Kobayashi S, Yamaguchi M, Sakata R, Sasaki Y, Murayama C, et al. Working from home
and dietary changes during the COVID-19 pandemic: a longitudinal study of health app (CALO
mama) users. Appetite 2021;165:1-27.

Smith PM, Oudyk J, Potter G, Mustard C. Labour market attachment, workplace infection control
procedures and mental health: a cross-sectional survey of Canadian non-healthcare workers
during the COVID-19 pandemic. Ann Work Expo Health 2021;65(3):266-76. doi.org/10.1093/
annweh/wxaal19. PMID: 33313670; PMCID: PMC7799306.

Taser Erdogan D, Aydin E, Ozer A, Rofcanin Y. An examination of remote E-working and flow
experience: the role of technostress and loneliness. Comput Hum Behav 2022;127:107020. doi.
org/10.1016/j.chb.2021.107020

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

87


https://doi.org/10.31234/osf.io/vnkwa
https://doi.org/10.31234/osf.io/vnkwa
www.kcl.ac.uk/giwl/assets/New-ways-of-working.pdf
www.kcl.ac.uk/giwl/assets/New-ways-of-working.pdf
www.derby.ac.uk/blog/psychology-work-home-covid19/
www.derby.ac.uk/blog/psychology-work-home-covid19/
https://doi.org/10.1007/s10796-021-10182-0
https://doi.org/10.3390/ijerph18073330
https://doi.org/10.3390/ijerph18073330
https://doi.org/10.1007/s11150-020-09497-9
https://doi.org/10.1007/s11150-020-09497-9
https://doi.org/10.1007/s10664-021-09945-9
https://doi.org/10.1007/s10664-021-09945-9
https://doi.org/10.1093/annweh/wxaa119
https://doi.org/10.1093/annweh/wxaa119
https://doi.org/10.1016/j.chb.2021.107020
https://doi.org/10.1016/j.chb.2021.107020

88

REFERENCES

114.

115.

116.

117.

118.

119.

120.

121.

Toscano F, Zappala S. Social isolation and stress as predictors of productivity perception and
remote work satisfaction during the COVID-19 pandemic: the role of concern about the virus
in a moderated double mediation. Sustainability 2020;12(23):9804.

Travers C, Maher K, Kinman G, Bateman N. ‘We are not working at home, but are at home,
during a pandemic, attempting to work’: exploring experiences of homeworking and work-life
balance during the Covid-19 crisis. Work-Life Balance Bulletin 2020;4(1):10-15.

University of Exeter. COVID-19 is just one factor impacting wellbeing of employees working from
home, study finds. URL: www.exeter.ac.uk/news/research/title_827852_en.html (accessed 7
January 2022).

Wickens CM, Hamilton HA, Elton-Marshall T, Nigatu YT, Jankowicz D, Wells S. Household- and
employment-related risk factors for depressive symptoms during the COVID-19 pandemic. Can
J Public Health 2021;112(3):391-9.

Hallman DM, Januario LB, Mathiassen SE, Heiden M, Svensson S, Bergstrom G. Working from
home during the COVID-19 outbreak in Sweden: effects on 24-h time-use in office workers.
BMC Public Health 2021;21(1):528.

Wood SJ, Michaelides G, Inceoglu |, Hurren ET, Daniels K, Niven K. Homeworking, well-being
and the COVID-19 pandemic: a diary study. Int J Environ Res Public Health 2021;18(14).

GOV.UK. Flexible Working. 2021. URL: www.gov.uk/flexible-working (accessed 6 December
2021).

Sikarwar VS, Reichert A, Jeremias M, Manovic V. COVID-19 pandemic and global carbon
dioxide emissions: a first assessment. Sci Total Environ 2021;794:148770. /doi.org/10.1016/j.
scitotenv.2021.148770

NIHR Journals Library www.journalslibrary.nihr.ac.uk


www.exeter.ac.uk/news/research/title_827852_en.html
www.gov.uk/flexible-working
https://doi.org/10.1016/j.scitotenv.2021.148770
https://doi.org/10.1016/j.scitotenv.2021.148770

DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

Appendices

Appendix 1 Stakeholder participants: PPl and
stakeholders

e NHS Midlands and Lancashire Commissioning Support group (n = 1)
e  PHE workplace health and wellbeing group (n = 1)

e  Strategy employers, health and inclusive employment - DWP (n = 1)
e  CIPD: Chartered Institute of Personnel and Development (n = 1)

e PPl representatives with experience of home working (n = 8)

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

89






DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

Appendix 2: Quality appraisals of included
studies

Appendix 2.1. Quality appraisals of included cohort studies

Did the study address a clearly focused issue?

Was the cohort recruited in an acceptable way?

Was the exposure accurately measured to minimise bias?
Was the outcome accurately measure to minimise bias?
Have the authors identified all important confounding factors / taken account of them in the design
and analysis?

Was the follow-up of subjects complete enough?

What are the results of the study?

How precise are the results?

. Do you believe the results?

10. Can the results be applied to the local population?

11. Do the results of the study fit with other available evidence?
12. What the implications of the study for practice?

hhowbe

0 © N o

First

author /

year 12 Summary

DiTecco  Longitudinal 187 Y'Y Y Y Y Y ? Y Y Y Y ? Highresponse/completion

2021°%° interventional rates.
cohort study

Hallman  Observational 27 YUY Y Y N ? ?2 Y U U ? Within-subjects design

202177 within-subject reduced confounding.
study - diary and Many participants did not
accelerometer have complete accelerom-

eter data. Unclear if results
are applicable elsewhere.

Henke Retrospective 3703 YYY Y NY ? NY Y Y ? Onecompany’sdataso
2016%° cohort (from may not be representa-
employee database) tive of other sectors or
companies. Possibly other
confounders.

Janssen Longitudinal eco- 101 Y Y UY Y N ? NY Y Y ? Drop-outrate forthe

20204 logical momentary follow-up seemed high.
assessment study WFH was not a main focus.
Lundberg Repeated measures 26 Y YY Y NY ?2 Y Y Y Y ? Possibility of confounders,
2002%* observational field small sample size.
study
Perry 2-wave online 258 Y Y NY NU? Y Y Y Y ? WEFHassessed via recall of
20187 survey percentage of time (rather
(Study 1) than calculated), possibility

of confounders, follow-up
unclear as only n of those
who completed both waves
was reported.
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First

author /

year 12 Summary

Reuschke Longitudinal 33719 Y Y Yy Uy Uu? yvyy Yy ? Most confound-

2019 dataset (7 waves) ers accounted for.
Completeness of follow-up
unclear.

Russo Online survey 192 YYY Y Y Y ? Y Y Y Y ? |Llongitudinal study, used

202110 (longitudinal) validated measures and
assessed a large number of
factors.

Schifano  Longitudinal online 9700 Y Y Y Y P N ? Y Y Y Y ? Someconfounders

2021% survey obser- may have been missed.
vations Follow-up data not
complete.
Shockley  Longitudinal 133 Y NY Y NN ? ? Y Y Y ? Potential for selection bias,
2021% online survey (2 potential for confounders.
timepoints)

Wood Diary study - two 784 Y Y Y Y Y Y ? Y Y Y Y ? 20%ofinvited participants
20211 time points recruited.

Appendix 2.2. Quality appraisals of included qualitative studies

1. Was there a clear statement of the aims of the research?
2. Is a qualitative methodology appropriate?
3.  Was the research design appropriate to address the aims of the research?
4. Was the recruitment strategy appropriate to the aims of the research?
5. Were the data collected in a way that addressed the research issue?
6. Has the relationship between researcher and participants been adequately considered?
7. Have ethical issues been taken into consideration?
8. Was the data analysis sufficiently rigorous?
9. Is there a clear statement of findings?
10. How valuable is the research?
First author /
year Design N= 1 2 3 4 5 6 7 8 9 10 Summary
Boncori Auto- 1 Y Y Y NA U NA NA U Y Thisresearch makes a No detail on data
2020%° ethnography valuable contribution collection and
/ personal as it presents insights analysis.
reflection from a particular (under-
represented) population.
Clark IPAinterview 30 Y Y Y Y Y Y Y Y Y Valuable The paper men-
2021% study tioned that analysis
was reflexive but
| can’t see explicit
reflexivity.
Collins Qualitative 11 Y Y Y U Y N Y Y Y Valuableinrelationto No detail on
2016% case study organisations where some recruitment, no
approach people WFH and some reflexivity.
don't.
Daniel Inductive, 23Z. Y Y YY Y N Y Y Y Valuable asrange of Very little
2018 semi- participants and an under- reflexivity.
structured researched community.

interviews
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First author /
year

Delfino
202152

Fukumura
202077

Gao
2020¢

Grant
2013

Hislop
2015%

Koehne
2012%

Lal
2021104

Mann
2003%

Stitou
2018%

Tietze
2011%

Travers
20201

Vittersg
20031

Waizenegger
2020%

Design

Qualitative
field study
using semi-
structured
interviews

Online 988 Y
survey
(open-ended

responses)

Auto- 2 Y
ethnography

/ personal

reflection

In-depth 11 Y
interviews

Open-ended 14 Y
interview

study,

content

analysis

Semi- 17 Y
structured
interviews

Diary study 29 N

Semi 8 Y
structured
interviews

Semi- 11 Y
structured
interviews

Case study 7 Y
(interpretive,
short-term
longitudinal)

Netnography 211 Y
(internet
ethnography)

In-depth 89 Y
interviews

(as part of

a mixed

methods)

Qualitative 33 Y
interpretive
study

N= 1 2 3 4

Y

Y

5 6

15 Y Y YY Y N

NY Y N
Y'Y U NA
Y'Y Y NR
YY Y N
YY Y N
Y N Y N
YY Y NR
YY Y N
YY Y N
Y U Y N
Y U U N
YY Y N

7
Y

NA

Public Health Research 2023 Vol. 11 No. 5

8 9 10
Y Y Valuable.

Complementary to existing
evidence.

This research makes a
valuable contribution
as it presents insights
from a particular (under-
represented) population.

Only partial focus on
wellbeing.

Valuable.

Valuable for pre-COVID,
though less of a focus on
wellbeing.

Provides support to other
findings.

Valuable as wellbeing
focused.

Unclear - may be different
to other types of home
working.

Valuable.

Useful insights.

It complements the
quantitative data in this
study.

Valuable for examining
some issues relating to
pandemic WFH.

Summary

There is little in the
way of reflexivity.

No reflexivity, little
consideration of
ethics, research
design not optimal.

No detail on data
collection and
analysis.

No reflexivity.

There is little in the
way of reflexivity.

Very little
reflexivity.

Research ques-
tion not clear,
recruitment could
have been more
representative, no
reflexivity.

No reflexivity.

Little reflexivity
(none reported).

There is little in the
way of reflexivity.

Little reflexivity,
very little detail on
data collection and
analysis methods.

No detail on collec-
tion or analysis of
data.

Limited reflexivity.
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Appendix 2.3. Quality appraisals of included cross-sectional studies

=

Did the study address a clearly focused question/issue?

Is the research method (study design) appropriate for answering the research question?

3. Is the method of selection of the subjects (employees, teams, divisions, organizations) clearly
described?

4. Could the way the sample was obtained introduce (selection) bias?

Was the sample of subjects representative with regard to the population to which the findings will

be referred?

Was the sample size based on pre-study considerations of statistical power?

Was a satisfactory response rate achieved?

Are the measurements (questionnaires) likely to be valid and reliable?

Was the statistical significance assessed?

10 Are confidence intervals given for the main results?

11. Could there be confounding factors that haven't been accounted for?

12. Can the results be applied to your organisation?

N

u

0 © N o

First author /

year Design N= 1 2 3 4 5 6 7 8 9 10 11 12 Summary

Allen Online survey 200 Y Y Y Y NNUY Y N Y U Potential for selection bias due to

20214 recruitment through social media
and through university for course
credit. May not be representative
as 74% were students. Potential
confounders. Results probably not
generalisable. Poor quality.

Alpers Onlinesurvey 25708 Y Y Y N Y N U Y Y Y Y U Potential selection bias due to being

20218 online and in Norwegian.

Anderson Online survey 102 Y Y Y NY U UY Y N Y Y Possibility of confounders.

2014

Argus Online survey 161 Y Y P Y NNUY Y Y Y Y Little detail on recruitment, possibility

20214 of selection bias. Possibility of
confounders.

Bennett Online survey 55 Y Y Y NY N Y Y Y NAY Y No sample size calculation.

202188

Bentham Online and 51 Y Y Y NUN UY Y N Y Y Unclear response rate, unclear

2021% paper survey if representative, possibility of
confounders.

Bentley Online survey 804 Y Y Y NUNUY Y N Y Y Unclear response rate, unclear

2016 if representative, possibility of
confounders.

Burstyn Online survey 911 Y Y Y Y UNNY Y Y Y Y Possibility of selection bias, unclear

2021 if representative, possibility of
confounders.

Chakrabarti National 123810 Y Y Y N Y U U Y Y N N Y Large nationally representative

201836 dataset survey, response rate unclear from

(cross-sectional) this paper.
Cotterill Online survey 502 N Y Y NY N UNY N Y N Potential for selection bias and
20204 confounders. Sample may not be

generalisable as just one sector.

<
<
<
<
<
<

De Sio 2021%*  Web survey 575 Y Y Y Y Y Y Well conducted and reported survey.

Docka-Filipek  Online survey 345 Y Y Y Y N N Possibility of selection bias, findings
20214 may not be representative, possibility
of confounders.

z
<
<
z
<
<
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First author /

year Design Summary

Dunatchik Online survey 2200 Y Y N UY N UY NN Y Y Recruitment not clearly described,

202138 potential for selection bias unclear.
Items not validated but have face
validity. No statistical analysis of
results.

Galanti 2021°® Online survey 209 Y Y NY NNUY Y N Y Y No detail on recruitment, possibility
of selection bias due to online
administration, results may not
be representative. Possibility of
confounders.

Gijzen 2020%*  Online survey 1519 Y Y Y NY N UY NN Y Y Response rate NR. Possibility of
confounders.

Hall 2019% Online survey 897 N U N UU N UNN N Y N No detail on recruitment, possibility
of selection bias due to online admin-
istration, measures not validated,
results may not be representative.
Possibility of confounders.

Hayes 2021%°  Online survey 326 Y Y P YY N UY Y N Y Y Little detail on recruitment, possibility
of selection bias. Measures validated
but pre-COVID ratings subject to
recall bias. Possibility of confounders.

Heiden 2021 Online survey 392 Y Y Y Y NNNY Y N Y Y Possibility of selection bias, findings
may not be representative, possibility
of confounders.

Hoffman Online Survey 454 Y Y Y NY N NY Y Y Y Y Quota sample.

2021¢ No sample size calc or response rate
reported.

Hornung Mailed survey 1008 Y Y Y NUNY Y Y N Y Y Unclear if sample representative,

2009 possibility of confounders, generally
well conducted.

Hubbard Online survey 501 N Y N UNNWUUY N Y Y No sample size calculation, response

2021¢%° rate not reported, unclear how

samples were obtained or if measures
were validated, and confounding
factors not mentioned.

Ingusci 20215 Online survey 530 Y Y NY NN UY Y Y Y Y Little detail on recruitment. May
not be representative. Possibility of

confounders.
Ignacio Face-to-face 5401 Y Y Y NY U UU Y N Y Y Unclear response rate, unclear if
Gimenez-Nadal survey measures validated, possibility of
20204 confounders.

Jacukowicz Online survey 389 Y Y N Y Y N UY Y NAY Y Some parts of recruitment are
2020%* (189 clearly described but others are not.
online) Possibility of selection bias due to
self-selection. Response rate not
reported (probably not known).

Kaduk 2019¢  In-person 758 Y Y Y NY NY Y Y Y Y Y No sample size calc.
survey

Kroll 20191 Panel survey 6132 Y Y N NY N UNY N N Y Little detail on recruitment but should
be available elsewhere. Measures not
validated.
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First author /
year Design N=
Kubo 2021%¢  Online survey 13,468 Y

Limbers 2020% Online survey 200

Face-to-face 905
survey

Magnavita
2021105

Mari 2021%%¢  Online survey 628

Mellner 2017% Online survey 3846

Molino 2020%7 Online survey 749

Moretti 2020* Survey (?online) 51

Perry 20187 Online survey 145

(Study 2)

Ray 2021% Face-to-face ~7400 Y
survey

Restrepo Face-to-face 1784

2020208 survey

Ripoll 2021%  Online survey 681
(longitudinal)  (week 1)

Rodriguez Online survey 1269

20207

Sardeshmukh  Survey (no 417

20128 further details)

Sato 2021a'*  Online survey 2846

Sato 2021b%*  Online survey 5929

(with app data)

2 3 4 5 6 7 8 9 10 11 12 Summary

Y Y Y Y N NU Y'Y

Y Y NY N Y Y Y Y

Y Y NY U Y Y Y N

Y N Y NN UY Y N

Y

Y

Potential for selection bias as

used sample registered to a survey
company, very low proportion of
those contacted responded, unclear
if measures validated, potential for
confounders.

Possibility of selection bias due to
recruitment methods. Response rate
NR. Possibility of confounders.

Possibility of confounders, no power
calculation.

Selection process not clear, possibility
of selection bias, findings may not

be representative, possibility of
confounders.

Unclear if representative, low
response rate, sleep duration not
validated, possibility of confounders.

Recruitment not clearly described.
Response rate not reported. There
are some confounders that have not
been considered.

Little detail on recruitment, possibility
of selection bias due to organisa-
tions being selected. Possibility of
confounders.

Possibility of selection bias due to
online administration, low response
rate, possibility of confounders.

Nationally representative survey,
but with uncontrolled-for potential
confounders.

Possibility of confounders.

Selection process not clear, possibility
of selection bias, findings may not

be representative, possibility of
confounders.

Recruitment not clearly described,
potential for selection bias. Response
rate not reported.

Little detail on recruitment (or survey
administration), unclear if representa-
tive, low response rate, possibility of
confounders.

Potential selection bias (app users),
not representative. Possibility of
confounders as could not adjust for
some covariates.

Possibility of selection bias, findings
may not be representative, possibility
of confounders.
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First author /

year Design Summary

Song 20203%° Nationalweb 3962 Y Y Y NY Y Y Y Y N Y Y Data from national survey.
survey

Taser 20223 Online survey 202 Y Y N UUNNY Y Y Y Y Selection not clearly described,
unclear if representative, low
response rate, many confounders not
accounted for.

Thulin 2019%2  Online survey 456 Y Y NY NNUNYN Y Y Little detail on recruitment,
possibility of selection bias due to
online administration. Possibility of

confounders.

Toscano Online survey 265 Y Y Y Y NNUY Y N Y Y Possibility of selection bias,

202014 findings may not be representative,
response rate not clear, possibility of
confounders.

Trent 19943 Mailed survey 38 N Y Y Y UNNY Y N Y Y Low response rate, unclear if
sample representative, possibility of
confounders.

Virick 2010? Online survey 85 Y Y N UUNY Y Y N Y Y Unclear if selection bias as used

previous survey, unclear if represen-
tative, possibility of confounders.

Vittersg 2003 Self- 217 Y Y Y Y UNNNY N Y Y Possible selection bias (convenience
administered sample), relatively low response
survey (as part rate, representativeness not known,
of mixed- measures not validated, possibility of
methods study) confounders.

Weitzer 2020%° Online survey 1007 Y Y Y NY N UNYY Y Y Response rate not clear, measures
not validated, possibility of

confounders.
Wickens Online survey 1002 Y Y Y Y UNUNYY Y Y Possibility of selection bias due to
20217 recruitment methods, possibility

of non-response bias, may not
be representative. Possibility of
confounders.

Wilke 202144 Online survey 14,975 Y Y N Y UNUY Y Y Y Y Possibility of selection bias, unclear if
findings are representative, possibility
of confounders.

Wohrmann Telephone 9165 Y N Y NN U UY Y N Y Y Findings may not be representative,
20211 survey possibility of confounders.

Xiao 20214 Online survey 988 Y Y Y Y NN UU Y N Y Y Possibility of selection bias, findings
may not be representative, response
rate not clear, measures not
validated, possibility of confounders.

Xue 2021¢7 Onlinesurvey 15426 Y Y Y N Y N ? Y Y Y ? Y No sample size calculation as

(April); participants were recruited from a
14,150 national survey.
(May)
Yoshimoto Online survey 1941 Y Y Y Y N UY NY Y Y Y Possibility of selection bias,
20214 findings may not be representative,
measures not validated, possibility of
confounders.
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APPENDIX 2

Appendix 2.4. Quality appraisals of included quasi-experimental studies

1. Isit clearin the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion about
which variable comes first)?

2.  Were the participants included in any comparisons similar?

3.  Were the participants included in any comparisons receiving similar treatment/care, other than the
exposure or intervention of interest?

4. Was there a control group?

5. Were there multiple measurements of the outcome both pre and post the intervention/exposure?

6. Was follow-up complete and if not, were differences between groups in terms of their follow-up
adequately described and analysed?

7. Were the outcomes of participants included in any comparisons measured in the same way?

8. Were outcomes measured in a reliable way?

9. Was appropriate statistical analysis used?

First

author /

year

Delanoeije  Quasi- 78 Y Y Y Y Y Y Y Y Y Onecompany’sdatasomay notbe

2020%4 experimental representative of other sectors or
study companies. Possibly other confound-

ers. Outcome measure not validated.

Appendix 2.5. Quality appraisals of included grey literature

Authority Identifying who is responsible for the intellectual content. Individual author:
e Associated with a reputable organisation?
e Professional qualifications or considerable experience?
e Produced/published other work (grey/black) in the field?
e Recognised expert, identified in other sources?
e Cited by others? (use Google Scholar as a quick check)
e Higher degree student under ‘expert’ supervision? Organisation or group:
e |[s the organisation reputable? (e.g. WHO)
e |s the organisation an authority in the field? In all cases:
e Does the item have a detailed reference list or bibliography?
Accuracy e Does the item have a clearly stated aim or brief?
o |[f so, is this met?
e Does it have a stated methodology?
e |[fso,is it adhered to?
e Has it been peer-reviewed?
e Has it been edited by a reputable authority?
e Supported by authoritative, documented references or credible sources?
e s it representative of work in the field?
e If No, is it a valid counterbalance?
e [s any data collection explicit and appropriate for the research?
o |f item is secondary material (e.g. a policy brief of a technical report) refer to the original. Is it an
accurate, unbiased interpretation or analysis?

Coverage All items have parameters which define their content coverage. These limits might mean that a
work refers to a particular population group, or that it excluded certain types of publication. A
report could be designed to answer a particular question, or be based on statistics from a particular
survey.

e Are any limits clearly stated?
Objectivity It is important to identify bias, particularly if it is unstated or unacknowledged.

e Opinion, expert or otherwise, is still opinion: is the author’s standpoint clear?
e Does the work seem to be balanced in presentation?

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/AHFF6175 Public Health Research 2023 Vol. 11 No. 5

Date For the item to inform your research, it needs to have a date that confirms relevance
e Does the item have a clearly stated date related to content? No easily discernible date is a
strong concern.
e If no date is given, but can be closely ascertained, is there a valid reason for its absence?
e Check the bibliography: has key contemporary material been included?

Significance This is a value judgment of the item, in the context of the relevant research area

Is the item meaningful? (this incorporates feasibility, utility and relevance)

Does it add context?

Does it enrich or add something unique to the research?

Does it strengthen or refute a current position?

Would the research area be lesser without it?

Is it integral, representative, typical?

Does it have impact? (in the sense of influencing the work or behaviour of others)

Copyright © 2023 Blank et al. This work was produced by Blank et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https:/creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.
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