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Abstract: Background: COVID-19 accelerated the 
adoption of remote working in which employers’ 
obligations for employees’ health and well-being extended 
into the home. This paper reports on a systematic review 
of the health impacts of remote working within the context 
of COVID-19 and discusses the implications of these 
impacts for the future role of the occupational health 
nurse. Method: The review protocol was registered with 
PROSPERO (CRD42021258517) and followed the PRISMA 
guidelines. The review covered 2020-2021 to capture 
empirical studies of remote working during the COVID-19 
pandemic, their physical and psychological impacts and 
mediating factors. Results: Eight hundred and thirty articles 
were identified. After applying the inclusion criteria, a total 
of 34 studies were reviewed. Most studies showed low to 
very low strength of evidence using the GRADE approach. 
A minority of studies had high strength of evidence. These 
focused on the reduced risk of infection and negative 
effects in terms of reduced physical activity, increased 
sedentary activity, and increased screen time. Conclusion/
Application to Practice: The synergy of work and personal 
well-being with the accelerated expansion of remote 
working suggests a more active role in the lives of workers 
within the home setting on the part of occupational health 
nurses. That role relates to how employees organize their 
relationship to work and home life, promoting positive 
lifestyles while mitigating adverse impacts of remote 
working on personal well-being.

Keywords: remote working, health impacts, work–life 
flow, occupational health nursing, practice

Background
COVID-19 has had major impacts on population and 

individual health (Solmi et al., 2022) and a transformational 
impact on the widespread adoption of remote working by both 
employers and employees (Ng et al., 2021; Vyas & Butakhieo, 
2021). Remote working includes what is known as telework 
and working from home (WFH). The European Framework 
Agreement on Telework (2006) defines telework as a “form of 
organizing and/or performing work, using information 
technology, in the context of an employment contract/
relationship, where work, which could also be performed at 
the employer’s premises, is carried out away from those 
premises on a regular basis” (Gabaglio et al., 2002). WFH may 
be defined as a situation in which an employee works mainly 
from home and usually communicates with their employer and 
co-workers by digital means (e.g., email, video conferencing, 
mobile phone).

WFH is predicted to accelerate over the coming years as 
employees become more focused on the interface of quality of 
life with that of work–life (Pheng & Chua, 2019; Philips, 2020) 
and employers see the cost-efficiency benefits of locating 
employees at home (Parker, 2020). Governments from a number 
of European countries agreed on the adoption of the EU 
framework on telework (European Social Partners ETUC (2006). 
Consequently, countries such as Ireland are enshrining into 
employment law a right to work from home if an employee can 
demonstrate that doing so would have no material negative 
impact on the employer (Department of Enterprise, Trade and 
Employment, 2021).

Such a significant shift in the locus of employment may 
change the nature of health and well-being issues for many 
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workers (Oakman et al., 2020); the obligations of employers to 
support worker well-being within the home (Philips, 2020) and, 
by implication, the future practice of occupational health nurses 
as this relates to both positive and negative health impacts on 
workers (Gleason, 2021). Remote work may affect both physical 
and psychological health ranging from musculoskeletal 
disorders, fatigue, and stress (Collins et al., 2016; Oakman et al., 
2020). Alternatively, there is evidence that it can have positive 
social and psychological benefits by improving personal mood 
(Anderson et al., 2015).

Literature indicates gendered differences in reported negative 
health impacts on women compared with men when forced to 
work from home (Anderson & Kelliher, 2020). Such findings 
suggest a need for consideration of gendered differentials as to 
the nature of health interventions where the home is the 
employee’s working environment.

Linked to these impacts is the adoption of the concept of 
decent work in the workplace (dos Santos, 2019; Ferraro et al., 
2018). The 8th Sustainable Development Goal of the 2030 
United Nations Agenda includes the adoption of decent work 
principles to reinforce employer commitment to health and 
safety at work (Ferraro et al., 2015, 2018; International Labour 
Organization (ILO), 2012; dos Santos, 2019).

Such international pronouncements combined with rapid 
changes to the workspace suggest that both current and future 
adoption of remote working, combined with the personal 
aspirations of workers for better quality of life (Sull et al., 2022), 
will require employers to demonstrate commitment to worker 
well-being. In many organizations, occupational health nurses 
as the operational arm of such commitment will need to master 
and engage with an interactive complexity of health promotion, 
personal workspace safety, and quality life issues that 
previously, it could be argued, were not in their purview.

This systematic review reports on health impacts of remote 
working within the context of WFH as happened in many 
countries during the height of the COVID-19 pandemic between 
2020 and 2021. The review is referenced to trends in remote 
work, the concept of work–life flow (WLF) rather than work/life 
balance, and how trends and new concepts may change the 
practice paradigm of occupational health nursing in the future.

The Concept of Work–Life Flow
There is a significant relationship between an employee’s 

psychological health and organizational success (Grawitch 
et al., 2006; Loon et al., 2019; World Health Organization 
[WHO], 2001). There are some tensions between worker well-
being and organizational outcomes that suggest that aligning 
employee self-interest with organizational goals is in the 
interests of the employer (Grawitch et al., 2006; Loon et al., 
2019). Embracing decent work as an operational framework to 
promote and support optimal positive employee health and 
protection as this relates to personal aspirations, work 
demands and work enjoyment reflective of Goal 8 of the UN 
agenda for Sustainable Development (United Nations (UN), 
2015) achieves this.

Optimizing workers’ well-being within the home-based 
workplace has been conceptualized as WLF, sometimes called 
Work–Life Integration. This conceptualizes that it is impossible to 
separate/compartmentalize one’s personal life from one’s working 
life as they have an iterative relationship. WLF differs from 
Work–Life Balance in that the latter separates work from personal 
life to promote a boundary-enforced evenness between the two 
(Guest, 2002), which, in the context of WFH, can be difficult.

Czakert et al. (2022), state that WLF has several features: It 
adopts the resource–demand-based theory where both 
resources and demands can stem from work or non-work, 
personal or environmental domains; aims toward a dynamic 
balance between resources and demands; promotes this balance 
being weighted in favor of positive challenge; recognizes that 
subjective experiences arise from interaction between people 
and their environments; recognizes that periods of lower 
challenge or rest are necessary to sustain optimal functioning 
and acknowledges that meaningfulness is a critical job resource 
to maintain the optimal skill-challenge balance over time.

The impetus for the adoption of WFH means that the 
physical boundary between an employee’s work and personal 
space is synergized. WLF assuming a relationship between the 
two (van Zoonen et al., 2020), promotes holistic employee 
well-being through a focus on the interface between work and 
personal life. WLF, therefore, suggests an expansive role for the 
occupational health nurse in supporting employees’ well-being 
in relation to this interface compared with the boundary 
enforcement implied in Work–Life Balance.

The Role and Practice of Occupational Health  
Nursing

In 2001, the World Health Organization identified that 
changes in the workplace and public expectations with regard to 
quality of working life meant that the role of occupational health 
nurses would need to become more expansive (WHO, 2001). 
Occupational health nurses’ roles encompass environmental and 
risk management, health and safety advice, assessment as this 
relates to human resource management and development of 
employee well-being programs as part of a business strategy 
(American Board for Occupational Health Nurses, 2021).

Recently, because of COVID-19, the occupational health 
nurse’s role has come to the fore in terms of return to work and 
in terms of their future role as it relates to vaccination and 
assessment of employees’ health readiness to be at work, 
whether WFH or at the employer’s physical location. This 
suggests that it would be worthwhile to explore what health 
issues arise for remote workers and how they can be addressed 
by occupational health nurses in current and future remote 
working environments.

Method
The question posed for this review was “What is the impact 

of remote work on individuals’ physical and psychological 
health?” The review protocol was registered with PROSPERO 
(CRD42021258517) and followed the PRISMA guidelines.
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Studies exploring physical and psychological impacts of 
WFH that result from sustained exposure to remote working 
and mediating factors were included in this review. Physical 
impacts included musculoskeletal disorders, back pain, neck 
pain, repetitive strain injury, eye strain, vision, fatigue, and 
sleep. Psychological impacts included substance use, online 
behavior, depression, anxiety, stress, mental health, mental 
illness, sense of well-being, and fatigue.

A systematic search of the literature was conducted utilizing 
a series of search terms generated through initial reading of 
relevant literature (see Table 1). Articles were reviewed from 
ClNAHL, MEDLINE, APA PsycINFO, and APA PsycArticles. 
Search terms related to remote working (a) and mental impacts 
(b) or physical impacts (c) or COVID-19 (d). A timeframe 
between 2020 and 2021 was selected in recognition of the 
dramatic change in work practices wrought by COVID-19 and 
the resulting policy responses.

All included studies were in the English language. Reviews, 
commentaries, single-case reflections and studies not focussing 
on the working population were excluded. The strength of 
evidence was evaluated using the GRADE approach.

Results
Eight hundred and thirty articles were identified through the 

literature search. Two hundred and fifty duplicates were 
removed, leaving 579 articles for screening. Four hundred and 
eighty-five articles were removed due to non-relevance, leaving 
94 records sought for retrieval (of which two could not be 
retrieved). Ninety-two were screened for eligibility leading to 
the exclusion of 58 articles for the following reasons: wrong 
study design (n = 19); wrong condition (n = 6); wrong 
outcomes (n = 19), and wrong population (n = 13). This left 
34 articles for inclusion in the review (see Figure 1). The 
retrieved studies are described in more detail in Table 2:  
Study Description.

Most studies originated in Europe (n = 14) followed by 
North America (n = 9); Asia (n = 6); South America (n = 2); 
Africa (n = 1); Australia (n = 1) and one inter-continental  
study (n = 1). In studies where population size was reported 
the size ranged from 4 (Edwards et al., 2021) to 270,000 
(Kawashima et al., 2021). Studied populations included remote 
workers (n = 8); the general population—this included a subset 
of remote working people (n = 7); general employees—this 

included a subset of remote working people (n = 5); remote 
working healthcare workers (n = 4); remote working academic 
and education staff (n = 4); remote working parents and/or 
carers (n = 3); remote working embassy staff (n = 1); pet  
and non-pet owning workers (n = 1); and social  
media users (n = 1).

Most of the studies used a cross-sectional research design  
(n = 26) while a minority of studies used a longitudinal  
design (n = 8). A majority of cross-sectional studies utilized a 
survey approach (n = 18) while other approaches included 
interviews (n = 2); interviews and surveys (n = 2); social 
media data (n = 2) and the use of an air monitor to test 
exposure to air pollutants in the home compared with the 
outside environment (n = 1). Longitudinal studies included 
those that adopted a quasi-experimental design (n = 1); social 
media data (n = 1); emails and survey (n = 1); accelerometer 
and diary (n = 1); survey (n = 1), and diary (n = 1).

Quality Appraisal
Most of the main findings of the retrieved studies could 

be ranked as low to very low-quality certainty of evidence 
due to a range of reasons including small sample sizes, a 
lack of agreement in how to measure what constitutes WFH, 
and the lack of reporting of significant statistical effect sizes. 
A summary of findings can be found in Table 3. Only a 
minority were found to have high certainty of evidence. 
These included studies finding a relationship between WFH 
and protection against COVID-19 (Fischer et al., 2020); 
reductions in physical activity and increased sedentary time 
(Fukushima et al., 2021) and increased sitting and screen 
time (McDowell et al., 2020).

Acceleration of Remote Working 
Practices and Use of Environments

The COVID-19 pandemic dramatically accelerated remote 
working practices among a range of employees including 
education and research staff (van Niekerk & van Gent, 2021), 
healthcare workers (Björndell & Premberg, 2021; Dhont et al., 
2020) and family carers (Lafferty et al., 2022). This necessitated 
the use of non-traditional work environments including 
bedrooms and living rooms for remote working (Larrea-Araujo 
et al., 2021) as well as the learning of new skills including how to 
use new online tools (Björndell & Premberg, 2021) and mitigating 

Table 1.  Search Terms

1.  “remote work “OR “virtual work “OR telework OR “work from home” AND
2.  depression OR anxiety OR stress OR “mental health “OR “mental illness “OR distress
3. � “psychological impacts “OR well-being ORwell-beingOR substance use OR addiction OR “internet use “OR gaming OR 

gambling2.“musculoskeletal disorder*”OR “back pain” OR “neck pain” OR “repetitive strain injury”OR “eye strain” OR 
vision OR fatigue OR sleep

4.  COVID OR COVID-19 OR “corona virus” OR pandemic
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the impact of these tools in terms of physical and psychological 
impacts (Bennett et al., 2021; Shockley et al., 2021).

Physical Impact
Employees engaging in WFH may lack properly designed 

ergonomic work environments and suffer from issues such as 
excess noise, lack of lighting, excess heat, and a lack of 
adequate furniture (Larrea-Araujo et al., 2021). In this 
context, a range of physical health complaints including back 
pain, neck pain, headaches, voice, and vocal tract discomfort 
were reported (Houle et al., 2021; Kenny, 2020; Larrea-Araujo 
et al., 2021). In contrast, WFH may also reduce negative 
health exposures such as infections and exposure to 
pollution (Ahmed et al., 2020; Edwards et al., 2021; 
Kawashima et al., 2021).

In a study of researchers by Larrea-Araujo et al. (2021), it 
was found that after several months of WFH during the 
pandemic, most study participants reported sensations of 
tension in the back, lower back, and neck and a third reported 
sensations of tension in the arm, forearm, hand, wrist and 
shoulders. The highest incidence is related to the neck and back 
at the lumbar level.

Such injuries are consistent with physical impacts related to 
the use of video display terminals and include afflictions such 
as cervical pain, back pain, herniated disks, sciatica, and disk 
protrusion. Grech et al. (2022) also found most of those 
reporting back pain since the beginning of the pandemic were 
WFH (51.83%; p = .01).

Increased use of communication tools was found to result in 
an increase of diseases of the throat. In a population of remote 
workers, Kenny (2020) found prevalence rates of 33% and 68% 

Records identified from*:
Mental (n= 185)
Physical (n=218)
COVID (n=427)

Records removed before 
screening:

Duplicate records removed  
(n = 251)

Records screened
(n = 579)

Records excluded**
Not relevant (n = 485 )

Reports sought for retrieval
(n = 94)

Reports not retrieved
(n =2)

Reports assessed for eligibility
(n =92)

Reports excluded (n=67):
Wrong study design (n=19)
Wrong condition (n=6)
Wrong outcomes (n =19)
Wrong population (n =13)

Studies included in review 
(n=34)

Identification of studies via databases and registers
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Figure 1.  PRISMA Flowchart
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Table 3.  GRADE Table

Author, year Key relevant findings
Certainty of 

evidence

Ahmed et al. (2020) WFH associated with less smoking Low**

  WFH associated with increased number of people reporting excellent health Low**

  WFH associated with less reporting of conditions associated with influenza Low**

Astell-Burt & Feng (2021) WFH associated with increased exercise. Geography and enjoyment of outdoor spaces being mediators. Low**

  WFH associated with increased enjoyment of outdoor spaces Low**

Bennett et al. (2021) WFH associated increased videoconferencing fatigue Low**

  Switching off microphone associated with decreased videoconferencing fatigue Moderate***

  Increased perceived group belongness associated with decreased videoconferencing fatigue Moderate***

Björndell & Premberg (2021) WFH associated with increased perception of working in peace Very low*

  WFH associated with less stress Very low*

  WFH associated with increased enjoyment of the home Very low*

Chang et al. (2021) In the WFH context, proactive coping is associated with self-perceived productivity Low**

  In the WFH context, proactive coping is associated with future time orientation Low**

  In the WFH context, future time orientation is associated with self-perceived productivity Low**

Cheng & Zang (2021) In the WFH context, higher task interdependence is negatively associated with emotional exhaustion Low**

Darouei & Pluut (2021) WFH associated with decreased time pressure associated with less family conflicts Low**

Dhont et al. (2020) WFH associated with less depression Very low*

  WFH associated with less guilt Very low*

Edwards et al. (2021) WFH associated with decreased exposure to air contaminants Very low*

Estrada-Muñoz et al. (2021) WFH associated with increased “technoanxiety” Very low*

  WFH associated with increased “technostrain” Very low*

  WFH associated with increased “technofatigue” Very low*

Fischer et al. (2020) WFH may reduce risk of COVID-19 infection High****

Fukushima et al. (2021) WFH associated with reduced physical activity High****

  WFH associated with increased sedentary behavior High****

Giovanis & Ozdamar (2022) WFH associated with decreased mental health as measured by the General Health Questionaire (GHQ) Moderate***

Grech et al. (2022) WFH associated with increased back pain Very low*

Hallman et al. (2021) WFH associated with increased sleep Moderate***

  Increased sleep associated with decreased work time Moderate***

  Increased sleep associated with decreased leisure time Moderate***

Hoffman (2021) Pet dogs associated with increased socialization with other people Very low*

  Pet dogs associated with healthy amounts of physical activity Very low*

  Pet dogs associated with taking at least one 15-minute walk during the workday Very low*

 (continued)
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Author, year Key relevant findings
Certainty of 

evidence

Houle et al. (2021) Headache related disability associated with increased risk of headaches Low**

  Neck pain related disabiluity associated with increased risk of neck pain Low**

Ng et al. (2021) Workload associated with increased stress Moderate**

  Job crafting associated with less stress Moderate**

Kawashima et al. (2021) WFH associated with lower fever rates Low**

Izdebski & Mazur (2021) Female gender associated with decreased mental health Low**

  Threat of worsening employment terms associated with decreased mental health Low**

Kenny (2020) Frequently raising/straining voice (increased frequency) increased risk of new onset dysphonia Moderate**

  Older age associated with increased risk of new onset dysphonia Moderate**

  Poor air quality associated with increased risk of new onset dysphonia Moderate**

  Increased stress associated with increased risk of new onset dysphonia Moderate**

  Higher frequency associated with self-rated dysphonia severity Low**

  Poor posture associated with self-rated dysphonia severity Low**

  Raising or straining voices associated with increased risk of new onset vocal tract discomfort Moderate**

  Increased telephone use associated with increased risk of new onset vocal tract discomfort Low**

  Increased frequency of frequently raising/straining voice associated with increased risk new onset vocal tract 
discomfort

Low**

  Increased stress associated with increased risk of new onset vocal tract discomfort Low**

  Poor air quality associated with increased risk of new onset vocal tract discomfort Low**

Kumar et al. (2020) Intervention reduced Perceived Stress Scores Low**

  Intervention reduced COVID-19-related stress scores Low**

Lafferty et al. (2022) COVID-related work challenges associated with increased stress Very low*

Larrea-Araujo et al. (2021) Age associated with increased risk of neck ailments Very low*

  Arm ailments associated with increased risk of forearm Very low*

Limbers et al. (2020) Parenting stress associated with a lower quality of life Low**

  Parenting stress associated with lower social relationships Low**

  Parenting stress associated with lower environmental quality life Low**

  Attenuation of negative effect of parenting stress on social relationships and environmental quality of life Low**

McDowell et al. (2020) WFH associated with increased sitting time High****

  WFH associated with increased screen time High****

Oksanen et al. (2021) Previous experience using social media communication associated with a decrease in “technostress” Moderate***

  Previous experience using social media communication associated with a decrease in work exhaustion Moderate***

  Increase in use of formal social media associated with increased technostress Moderate***

Table 3.  (continued)

 (continued)
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Author, year Key relevant findings
Certainty of 

evidence

Reizer et al. (2021) Intolerance of uncertainty and distress Low**

Rohwer et al. (2020) Degree of virtuality associated with boundarylessness Low**

  Psychological detachment associated with improved sleep quality Low**

  Perceived stress associated with reduced sleep quality Low**

Shklarski et al. (2021) WFH associated with videoconferencing fatigue Very low**

Shockley et al. (2021) Having camera on associated with increased videoconferencing fatigue Moderate***

Tušl et al. (2021) WFH particularly if experienced for the first time associated with perceived positive impact on work–life Moderate***

van Niekerk & van Gent (2021) Psychological distress and mental well-being (MWB) Very low*

  Age associated with decreased psychological distress Very low*

  Age associated with increased mental wellbeing Very low*

  Female gender associated with increased psychological distress Very low*

Wang et al. (2020) Ineffective communication associated with work–home interference Very low*

  procrastination (e.g. social media, long breaks) associated with reduced productivity Very low*

  Job autonomy associated with increased loneliness Very low*

  High workload associated with increased devotion to work Very low*

  Low workload associated with decreased work–home balance Very low*

  Low social support associated with increased procrastination Very low*

  High workload associated with increased work–home interference Moderate***

  High workload associated with increased work–home interference Moderate***

  Work–home interference associated with increased emotional exhaustion Moderate***

  How to work interference associated with increased emotional exhaustion Moderate***

  Loneliness associated with increased emotional exhaustion Moderate***

  WFH associated with increased loneliness Moderate***

WFH = work from home.

Table 3.  (continued)

for dysphonia and vocal tract discomfort, respectively. Perceived 
dysphonia severity was mild in a majority (72%) of cases with 
dry throat being the most common vocal tract discomfort 
symptom reported (66%).

Remote working can have positive physical impacts in 
relation to exposure reduction to common pathogens due to 
reduced social contacts, resulting in lower reported fever rates 
(Kawashima et al., 2021) and influenza symptoms (Ahmed 
et al., 2020). Edwards et al. (2021) also reported lower 
exposure to air pollution (as measured by particulate matter) 
in a population of diplomats forced to work remotely due to 
the pandemic.

WFH does not appear to have an impact on headache and 
neck pain (Houle et al., 2021). Houle et al. (2021) found that in 
a population of remote workers future headaches were 
associated with Headache Impact Test 6 scores (OR (95% 
CI) = 1.094 (1.042 to 1.148; R2 = 0.094; p < .001) and future neck 
pain was associated with Neck Bournemouth Questionnaire 
score (Houle et al., 2021).

Psychological Impacts
Several positive psychological impacts of WFH were 

reported. Björndell and Premberg (2021) reported that a 
population of doctors who moved to remote working felt they 
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could work in peace, felt less stressed, and enjoyed being at 
home. Darouei and Pluut (2021) found that workers who 
engaged in WFH were less time pressured and, in turn, this was 
associated with lower levels of work–family conflict during the 
working day. Work–family conflict was also found to predict 
individuals’ next morning engagement, exhaustion levels, and 
affective states toward the organization leading the authors to 
recommend that organizations encourage a WFH protocol to 
protect employee well-being (Darouei and Pluut, 2021).

Tušl et al. (2021) reported that WFH, particularly when 
experienced for the first time, was generally associated with a 
positive impact on work–life. Oksanen et al. (2021) found a 
decrease in workplace exhaustion. In contrast, Dhont et al. 
(2020) found that people having to work full-time in offices 
showed higher depressive symptoms than those engaging in 
WFH. WFH may also lead to increased stress in some instances 
(Giovanis & Ozdamar, 2022; Kumar et al., 2020). For example, 
Kumar et al. (2020) found that WFH negatively affected the 
productivity of researchers engaging in basic science research 
which led to stress and anxiety. These negative impacts were, 
however, partially mitigated by engaging researchers virtually in 
various components of the research planning and preparation 
of their research (Kumar et al., 2020). Giovanis and Ozdamar 
(2022) found that WFH negatively affected well-being. However, 
when workers engaged in a mixed model of WFH and working 
in the employers’ premises they did not find a negative impact 
on well-being.

In the context of the COVID-19 pandemic, Tušl et al. (2021) 
found that about 30% of employees reported that their work 
and private life had deteriorated and about 10% reported 
improvements in work–life and 13% reported improvements in 
private life. van Niekerk and van Gent (2021) found that 27.6% 
of surveyed staff reported psychological distress with COVID-
19-related socioeconomic collapse, contracting the virus, and 
the completion of the academic year as the respondents’ biggest 
worries. Estrada-Muñoz et al. (2021) found that teachers who 
had moved to remote work showed a high level of techno-
anxiety (11%) and techno-fatigue (7.2%) with 6.8% surveyed 
teachers were found to be techno-stressed.

Work demands such as mandatory short-time work or video 
conferencing were found to have psychological impacts. 
Mandatory short-time work was strongly associated with 
perceived negative impacts on work–life (Tušl et al., 2021). 
WFH was also found to increase videoconferencing fatigue 
(Shklarski et al., 2021; Shockley et al., 2021).

Health Behaviors and Mediating Factors
WFH was found to have an influence on time spent sitting 

and physical inactivity. Fukushima et al (2021) found that 
reported sitting time in the WFH group was significantly longer 
than in the non-WFH group (335.7 vs. 224.7 min [74% vs. 50%]) 
and highest in the maximalist WFH group (WFH 76%–100%). 
Fukushima et al (2021) also reported that significantly shorter 
standing/light intensity physical activity was found in the WFH 
group than in the non-WFH group (LPA, 59.6 vs. 122.9 min [14% 

vs. 29%] and shorter reported standing/light intensity physical 
activity and engaging in heavy labor (moderate-to-vigorous PA) 
were observed in the highest WFH group as measured by the 
Work-related Physical Activity Questionnaire.

In contrast, Astell-Burt and Feng (2021) found increased 
physical activity among remote workers through access and 
appreciation of green and blue spaces. Increasing financial 
difficulty was associated with lower use of these spaces and less 
perceived benefit in terms of social connection. Hoffman (2021) 
found that while exercise was lower in the WFH group, those 
with pets were more likely to exercise. Hallman et al. (2021), 
however, did not find any significant changes in reported 
sedentary, standing, and moving behaviors when comparing 
WFH and non-WFH days.

Grech et al.’s (2021) results suggest a potential relationship 
between WFH, back pain, sitting, and not performing physical 
activity. They found a relationship between WFH and back 
pain since the onset of the pandemic (p = .01) with other  
risk factors including increases in weight (p = .01); sitting 
most of the time (p ≤ .01); not performing any physical 
activity (p ≤ .01), and spending most of their time confined to 
their homes (p = .02; Grech et al., 2021).

Parenting stress and moderate intensity physical activity was 
associated with social relationships quality of life and 
environment quality of life (p < .05) of working mothers 
(Limbers et al., 2020). Those working mothers who engaged in 
higher levels of moderate intensity physical activity had lower 
negative parenting stress effect on maternal social relationships 
and environmental quality of life (Limbers et al., 2020).

Sleep was found to play a role in WFH in a number of 
studies (Hallman et al., 2021; Rhower et al., 2020). Hallman 
et al. (2021) found that, on WFH days, a population spent more 
time sleeping than during non-WFH days with a large effect size 
(F = 7.4; p = .01; ηp2 = .22). This increase occurred at the 
expense of a reduction in work and leisure time by 26 and  
7 minutes, respectively. In another study, Rohwer et al. (2020) 
found that virtual team members reported higher levels of 
psychological detachment from work, and the level of 
psychological detachment was associated with better sleep 
quality butt a higher degree of virtuality was also linked with 
higher levels of boundarylessness which, in turn, was associated 
with lower levels of psychological detachment.

A range of human resources and management processes 
were found to affect outcomes. Chong (2020) found that 
exhausted employees could draw from external resources  
(i.e., organizational telework task support) for replenishment. 
Similarly, Dhont et al. (2021) found that the presence of a 
supportive institutional program was the only significant factor 
associated with reported anxiety and depressive symptoms. 
Ingusci et al. (2021) found that perceived job crafting was a 
protective factor in mitigating the negative effect of workload 
and heavy remote working on individual outcomes. In another 
study (Wang et al., 2021), perceived job autonomy negatively 
correlated with loneliness and higher workload and monitoring 
was associated with higher work-home interference but higher 



517

vol. 71  ■  no. 11 Workplace Health & Safety

workload was also linked to lower procrastination. Self-
discipline was a significant moderator of several of these 
relationships (Wang et al., 2021). Perceived intolerance of 
uncertainty was linked to psychological distress in a 
relationship moderated with optimism and work schedule 
(Reizer et al. (2021). Chang et al. (2021) found a relationship 
between proactive coping and perceived work productivity; 
future time orientation—where one’s anticipated future is 
integrated into the present—was found to be a full mediator in 
Taiwan and a partial mediator in the United States of this 
relationship.

Oksanen et al. (2021) found that formal social media 
communication increased during the pandemic and predicted 
higher techno-stress. However, techno-stress and work 
exhaustion decreased among workers already accustomed to 
using social media communication at work before the crisis. 
Kenny (2020) found that increasing telecommunication use was 
associated with worse dysphonia and vocal tract discomfort and 
that raising or straining the voice while working predicted new 
onset dysphonia and vocal tract discomfort.

Two studies reported that the method in which 
videoconferencing technology was used could predict video 
conferencing fatigue (Bennett et al., 2021; Shockley et al., 2021). 
The number of meetings and the time spent in meetings was 
not associated with fatigue but switching off the camera, 
switching off the microphone and perceived group belongness 
were associated with protective effects against fatigue (Bennett 
et al., 2021; Shockley et al., 2021). Several demographic 
variables were associated with health outcomes including age, 
gender, and job role. Estrada-Muñoz et al. (2021) found higher 
fatigue and anxiety factors for female teachers. van Niekerk and 
van Gent (2021) found that female staff members, staff members 
with comorbidities, and workers in the administration and 
service sections were significantly more likely to report 
psychological distress. However, age was negatively correlated 
with psychological distress (r = .130) and positively correlated 
with mental well-being (r =.153). Shockley et al. (2021) found 
that women and new employees were particularly prone to 
video fatigue. Larrea-Araujo et al. (2021) found a link between 
neck ailments and age.

Remote working ergonomics can be a predictor for a 
number of ailments. Larrea-Araujo et al. (2021) identified the 
lack of an ergonomic office chair and working in one’s 
bedroom as key risk factors for ailments. The authors reported 
that lack of an ergonomic chair was a key driver of discomfort 
at the lumbar level of the back and neck and working in the 
bedroom or dining room as a driver of hand or wrist discomfort 
Larrea-Araujo et al. (2021).

The COVID-19 pandemic, the perception thereof, and 
resulting behavior changes were also reportedly associated with 
significant impact on work and home life. Tušl et al. (2021) 
found that younger age, living alone, reduction in leisure time, 
and changes in quantity of caring duties were associated with 
perceived negative impact on personal life. However, living with 

a partner or family, short-time work, and increases in leisure 
time and caring duties was found to have a positive impact. A 
perceived negative effect of the crisis on work and private life 
and mandatory short-term work was associated with decreased 
mental well-being and self-rated health while a perceived 
positive impact on private life and increases in leisure time were 
associated with higher reported mental well-being (Tusl et al., 
2021). COVID-related changes in terms of increased sedentary 
behavior may have increased the risk of sedentary-related back 
pain (Grech et al., 2022).

Discussion
This systematic review aimed to answer the question what is 

the impact of remote work on individuals’ physical and 
psychological health? A secondary aim was to consider the 
relevance of these findings to the future practice of 
occupational health nursing. Overall, the quality of the literature 
was mixed in terms of design and sample size and this needs to 
be considered when forming a general view in relation to both 
questions (see “Appraisal” section and Table 3 in relation to the 
quality of the literature). Consequently, the quality of the 
literature would suggest that more robust research is warranted. 
It may also be suggested that such research should be led by 
occupational health nurses since they will have a pivotal role in 
any successful support of workers in a WFH setting. With these 
caveats in mind, the review identified a complex relationship 
between negative impacts of remote working on specific areas 
of physical and psychological health, while also highlighting 
some positive benefits to overall well-being. The implications of 
these findings for the practice of occupational health nursing 
are two-fold—first, that practice will need to extend beyond the 
traditional scope of the working space and, second, training for 
occupational health nurses will need to encompass a more 
comprehensive yet nuanced consideration of the iterative nature 
of workers’ lives with their personal space and concerns when 
formulating advice and interventions.

It is apparent that negative impacts of remote working are 
distributed unequally related to age, gender, job role, and 
whether choice was a determinant in WFH (Estrada-Muñoz 
et al., 2021; Larrea-Araujo et al., 2021; Oksanen et al., 2021; 
Shockley et al., 2021; Tusl et al., 2020; van Niekerk and van 
Gent, 2021). This suggests that health interventions, as designed 
and implemented by occupational health nurses, need to 
consider targeted interventions with specific groups.

Ergonomic design and adaptation is a key issue in such 
intervention planning (Larrea-Araujo et al., 2021). The findings 
of the review highlight the importance of designing ergonomic 
work environments to mitigate the negative effects of WFH 
(Larrea-Araujo et al., 2021). In this regard, occupational health 
nurses will best serve employees by expanding their skill set in 
relation to ergonomic design and mitigations (with greater 
understanding of the inter-relationship of home furnishing, 
lighting and ventilation with optimal health promoting at home 
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workspace design) and how to encourage workers to adapt 
their homes in relation to these factors.

Similarly, there is a range of negative impacts associated with 
using online tools, which include “zoom fatigue” and vocal tract 
discomfort (Kenny, 2020; Shockley et al., 2021). To address 
these impacts, occupational health nurses will want to promote 
a range of harm reduction practices such as switching off the 
camera and microphone when possible (Bennett et al., 2021; 
Shockley et al., 2021). Several studies suggested benefits in 
terms of overall well-being linked to WFH (Björndell & 
Premberg, 2021; Dhont et al., 2020). Associated with these 
results were perceived job autonomy, job crafting, and a 
positive work schedule (Ingusci et al., 2021; Reizer et al., 2021; 
Wang et al., 2021)—all of which are associated with the concept 
“flow.” These results would suggest, therefore, that occupational 
health nurses are in a position to help remote workers identify 
and utilize these factors to improve their WLF—indeed we 
would argue WLF should be incorporated into occupational 
health nurses’ education, training, and professional philosophy.

Closely related to a sense of well-being is the positive effect 
WFH can have on sleep (Hallman et al., 2021) though perceived 
stress can reduce sleep quality and may be dependent on the 
ability of workers to psychologically detach from work (Rhower 
et al., 2020). The relationship of sleep to well-being is closely 
related to employee work performance and job satisfaction and 
needs special consideration from a practice viewpoint (Deng 
et al., 2022; Kun & Gadanecz, 2022).

Quality of sleep is also related to physical activity. Access to 
green and blue spaces and having pets are mediating factors 
related to physical activity among remote workers. Occupational 
health nurses are able to encourage remote workers to engage 
in physical activity and consider the resources available to them, 
such as access to outdoor spaces and pets, which are thought to 
promote a healthy lifestyle (Astell-Burt & Feng, 2021; Fukushima 
et al., 2021 Hoffman, 2021).

Overall, these results suggest that occupational health 
nurses’ roles should extend to promoting workers’ quality of 
life through a holistic approach to occupational health 
assessment and planning that goes beyond recommendations 
about how often remote workers need to be physically active. 
This would mean that occupational health nurses would need 
to address remote workers’ ability to detach from work 
psychologically and physically to improve well-being and 
thereby increase work satisfaction that supports a positive work 
engagement. These are the most significant elements to be 
identified through this review as areas that need to be 
addressed by occupational health nurses.

The expansion of the occupational health nurse’s role to the 
home is not without controversy as this relates to the 
employee’s right to privacy and autonomy. However, this can be 
negotiated if employers adopt policies informed by decent work 
and WLF in which there is an emphasis on the promotion of 
well-being within remote working and the rights of individual 
workers to be supported through consultation and 
collaboration.

Limitations
There are several limitations to this review. These include the 

heterogeneity of the studies, and that most studies were cross-
sectional surveys. Furthermore, the short timeframe considered 
makes the main findings also limited in its scope. The low 
evaluation of the retrieved studies implies the conclusions 
should be cautious.

Implications for Practice
The rise of remote working means that occupational health 

nurses need to engage with a broader span of practice that 
should include the provision of advice in restructuring the 
home as a workspace and addressing specific physical and 
psychological challenges associated with home-based work and, 
within the precepts of WLF, engaging with the promotion of 
employee quality of life. This would include providing 
guidelines for employees on their personal work practices and 
their relationship to their well-being practices, such as when to 
take physical exercise and when to disengage with technology.

Adopting a holistic approach to manage challenges that did 
not exist within the boundaries of the traditional workspace 
means that occupational health nurses may also need to work 
collaboratively with other healthcare professionals, such as 
mental health practitioners, and general practitioners. By doing 
so, they will contribute to a more sustainable and productive 
remote work environment.
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