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Abstract
Purpose The aim of this study was to investigate the effect of working from home on neck pain (NP) among office workers 
during the COVID-19 pandemic.
Methods Participants from two Swiss organisations, aged 18–65 years and working from home during the lockdown (n = 69) 
were included. Baseline data collected in January 2020 before the lockdown (office work) were compared with follow-up data 
in April 2020 during lockdown (working from home). The primary outcome of NP was assessed with a measure of intensity 
and disability. Secondary outcomes were quality of workstation ergonomics, number of work breaks, and time spent working 
at the computer. Two linear mixed effects models were fitted to the data to estimate the change in NP.
Results No clinically relevant change in the average NP intensity and neck disability was found between measurement time 
points. Each working hour at the computer increased NP intensity by 0.36 points (95% CI: 0.09 to 0.62) indicating strong 
evidence. No such effect was found for neck disability. Each work break taken reduced neck disability by 2.30 points (95% 
CI:  − 4.18 to  − 0.42, evidence). No such effect was found for NP intensity. There is very strong evidence that workstation 
ergonomics was poorer at home.
Conclusion The number of work breaks and hours spent at the computer seem to have a greater effect on NP than the place 
of work (office, at home), measurement time point (before COVID-19, during lockdown) or the workstation ergonomics. 
Further research should investigate the effect of social and psychological factors.
Trial registration ClinicalTrials.gov, NCT04169646. Registered 15 November 2019—Retrospectively registered, https:// 
clini caltr ials. gov/ ct2/ show/ NCT04 169646.

Keywords Neck pain · Neck disability · COVID-19 · Pandemic · Working from home

Abbreviations
COVID-19  Coronavirus disease 2019
NDI  Neck disability index
NP  Neck pain
NRS  Numeric rating scale
RCT   Randomized-controlled trial

Background

The COVID-19 pandemic has suddenly forced around 50% 
of employees in Switzerland into a working from home set-
ting during March and April 2020 [1]. In 2019, by compari-
son, only 24.6% of employees worked from home at least 
once a month and only a fraction (3%) worked predomi-
nantly from home [2]. Initial studies claimed that working 
from home during the COVID-19 pandemic was often per-
formed at poorly designed workstations (49% out of 1100 
respondents [3, 4]). Moreover, evidence indicates that regu-
lar break schedules were reduced such that office workers 
were taking fewer breaks during their work than before the 
lockdown (34% agreement [3]). In terms of workload, office 
workers experienced either under- or overwork, depending 
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on their tasks and responsibilities [5, 6]. There are emerging 
reports that approximately one out of three office workers are 
more regularly performing overtime at home than previously 
in their offices before the lockdown [3, 4, 6].

COVID-19-related working from home appears to have 
changed the work experiences of office workers consider-
ably. Positive changes (e.g., better work life balance, lower 
commuting demands) accompany the negative ones (e.g., 
loss of social contact with colleagues and supervisors, inter-
ruptions [1, 3, 6, 7]). Among the negative consequences 
related to working from home in times of the COVID-19 
pandemic, an increase in non-specific neck pain (NP) has 
been reported [8, 9]. These findings need to be confirmed 
with higher levels of evidence, which is driver for this paper.

NP is a global burden of disease [10, 11]. In the work-
force, especially among office workers, NP is epidemic [12]. 
Risk for NP and resources to reduce risk among office work-
ers are multifactorial, including ergonomic, physical, psy-
chological and psychosocial [13]. Among work-related risk 
factors, poor ergonomics (i.e., keyboard position close to the 
body, poor computer workstation design and work posture, 
sedentary work behaviours), high job stress, and low satis-
faction with the workplace environment have been identified 
as risk factors in recent reviews and a longitudinal study 
[13–15]. Recently, some evidence for long working hours 
and prolonged sitting as risk factors for occupational NP has 
been reported [14, 16]. While long breaks during work do 
not seem to lower the risk of NP, evidence for frequent short 
breaks is weak to moderate [17, 18].

The aim of this study was to investigate the effect of the 
forced working from home situation during the COVID-19 
pandemic on NP. We hypothesized that COVID-19-related 
working from home would increase NP as measured by NP 
intensity and neck disability. Secondly, we hypothesized that 
poor workstation ergonomics, the number of breaks at work, 
and long working hours at a computer would be associated 
with higher NP intensity and neck disability.

Methods

Design and participants

This is a longitudinal study based on data from an ongoing 
stepped-wedge cluster randomized controlled trial (RCT) 
[19]. The study was approved by the Ethical Commis-
sion of the Canton of Zurich, Switzerland (Swissethics 
No. 2019-01678). Participants were recruited from two 
Swiss organisations in the Cantons of Zurich and Aargau 
between October and December 2019. Inclusion criteria 
were Swiss office workers aged 18–65 years, working 
more than 25 h per week (0.6 full-time equivalent) in pre-
dominantly sedentary office work, able to communicate in 

German (written, spoken), and provided written informed 
consent. Exclusion criteria were severe health conditions 
such as previous trauma or injuries of the neck, inflam-
matory disease, any history of cervical spine surgery or if 
exercise was contraindicated [19]. For this analysis, only 
those participants in the control cohort (control cluster, 
similar to a waiting list) between January and April 2020 
(n = 80) who answered the COVID-19-related questions in 
full (n = 72 out of 80) and were working from home at the 
time of follow-up (n = 69 out of 72) were included (Fig. 1).
Outcomes and measures

The association of working from home with NP was ana-
lysed. The primary outcome of NP was assessed with a 
measure of intensity (severity) and the level of disability. 
The mean intensity of NP over the last four weeks was 
rated on a numeric rating scale (NRS) scored from 0 (no 
pain) to 10 (maximum pain), and the neck disability, 
measured with the neck disability index (NDI) scored 
from 0 (no disability) to 100 (high disability). Both the 
NRS and NDI are validated assessment instruments 
for use in NP populations [20, 21]. Clinically relevant 
results were accepted with a minimal difference of 2.5 
points on the NRS or 7 points in the NDI score [22, 
23]. Secondary outcomes were number of breaks during 
work, time spent working at the computer (hours per day 
without lunch break), and self-rated quality of worksta-
tion ergonomics (overall rating, e.g. height of chair and 
table). Workstation ergonomics was rated by the study 
participants using a NRS scored from 1 (very good ergo-
nomics) to 5 (very poor ergonomics). Furthermore, the 
participant characteristics, e.g. educational status, were 
collected.

Procedure

Baseline data refers to work in the office, whereas follow-
up data refers to working from home. Baseline data were 
collected with a 30-min online questionnaire administered 
in January 2020 ten weeks before the COVID-19 pandemic 
restrictions became effective in Switzerland, follow-up data 
in April 2020 during the fourth and fifth week of lockdown. 
On completion of the 30-min follow-up questionnaire of the 
main study in April 2020 (e.g., NDI, NP intensity, partici-
pant characteristics; see Aegerter et al. [19]), participants 
were invited to voluntarily answer another 20 COVID-19 
related questions (5 to 10 min, e.g. working from home, 
workstation ergonomics at home and at the office). Informa-
tion on workstation ergonomics in the office (i.e. at baseline 
before the pandemic) was collected retrospectively at follow-
up. UNIPARK© (Berlin, Germany) was the platform used 
to host the online questionnaire.
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Statistical analysis

Participant characteristics at baseline and follow-up were 
analysed using descriptive statistics with mean values 
(including standard deviation), median, minimum, and 
maximum value, or in case of factor variables, relative and 
absolute frequencies. Wilcoxon Mann–Whitney rank sum 
tests were performed to investigate differences in partici-
pant characteristics between baseline and follow-up, as the 
assumption of normal distribution was not met.

Linear mixed effects models for repeated measures con-
sider that measurements within a subject (participant) or 
time (baseline vs. follow-up) may be correlated. The strength 
of the evidence (confidence interval, p-value) might indicate 
that COVID-19-related working from home would increase 
or decrease NP as measured by NP intensity and neck dis-
ability. Two linear mixed effects models were fitted to the 
data to estimate the change in NP. The intensity of NP was 
the criterion variable in the first model, whereas NDI score 

was the criterion variable in the second model [Eqs. (1) and 
(2)]. The fixed effects were the same for both models: work-
station ergonomics, working hours at the computer, number 
of breaks during work, and time. Time was included in the 
model to estimate whether the different measurement time 
points (baseline, follow-up) may have an effect on the crite-
rion variables. An assumed normally distributed between-
subject variation with zero mean and a variance for the sub-
ject’s σ2

ID, with ID as subject identification, was included 
as a random effect. Furthermore, the model contained an 
assumed normally distributed within-subject variation with 
zero mean and a variance σ2 as an error term. Normality 
assumptions of between-subject and within-subject varia-
tion were verified graphically with quantile–quantile plots 
of random intercepts and residuals.

A sensitivity analysis extending the Eqs. (1) and (2) with 
the variables age and gender was performed for each linear 
mixed effect model. No interaction effects were integrated 
into the model. All analyses were performed in R using base 

Enrollment

control group (January to April 2020)
N = 80

Persons contacted N = 1333

Assessed for eligibility N = 133
Accepted participation N = 127 Excluded N = 7

Not meeting inclusion and exclusion criteria: 
Prolonged absence from work N = 4
Pregnancy N = 1
no predominantly sedentary office work N = 1
NP grade 4 N = 1

Included in the main study, randomization
N = 120

intervention group (January to April 2020)
N = 40

baseline measurement N = 80

Follow-up measurement N = 69
Did not answer the questionnaire N = 8
Not working from home N=3

10
/1

9 
–

12
/1

9

Allocation

Fig. 1  Flow-chart
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and following analysis-specific packages: lme4 and mult-
comp [24]. Significance level alpha was set at 0.05. The 
p-values are expressed as the strength of evidence with little 
or no evidence (p > 0.1), weak evidence (0.05 < p ≤ 0.1), evi-
dence (0.01 < p ≤ 0.05), strong evidence (0.001 < p ≤ 0.01) 
and very strong evidence (p ≤ 0.001) [25]. The data analyst 
was blinded to the identity of the participants.

The STROBE Statement checklist was used to guide the 
reporting of the study [26].

(1)

NPintensityij = �0 + �1 × workstationergonomicsij

+ �2 × computerworkhoursij + �3 × workbreaksij

+ �4 × measurementtimepointij + IDi + �ij, with i

= 1,… , 69 subjects and j = 1 (baseline), 2 (follow - up)

Table 1  Participant characteristics at baseline (work in the office) and 
follow-up (work at home)

Neck disability index scored from 0 (no disability) to 100 (high dis-
ability); Neck Pain (NP) intensity scored with the numeric rating 
scale ranging from 0 (no pain) to 10 (maximum pain) and workstation 
ergonomics scored on a numeric rating scale ranging from 1 (very 
good ergonomics) to 5 (very poor ergonomics)

Baseline (N = 69) Follow-up (N = 69)

Neck disability index [NDI]
Mean (SD) 11.71 (10.14) 11.10 (10.80)
Median (Min, Max) 12.00 [0.00, 52.00] 12.00 (0.00, 52.00)
Neck Pain (NP) intensity [NRS]
Mean (SD) 2.26 (1.86) 2.14 (2.19)
Median (Min, Max) 2.00 [0.00, 8.00] 2.00 [0.00, 7.00]
Work breaks [number per day]
Mean (SD) 2.38 (0.91) 2.54 (0.96)
Median (Min, Max) 2.00 [1.00, 6.00] 3.00 [0.00, 5.00]
Workstation ergonomics [NRS]
Mean (SD) 1.93 (0.77) 3.35 (0.98)
Median (Min, Max) 2.00 [1.00, 5.00] 3.00 [2.00, 5.00]
Computer work [hours per day]
Mean (SD) 7.46 (1.29) 7.58 (1.19)
Median (Min, Max) 7.00 [5.00, 9.00] 7.00 [5.00, 9.00]

Table 2  NP intensity

Estimated coefficients of workstation ergonomics, hours of computer work, number of work breaks, and 
measurement time point

Coefficient 95% Confidence interval p Value

Intercept  − 0.71 From  − 2.93 to 1.50 0.53
Workstation ergonomics 0.39 From 0.02 to 0.75 0.04
Hours of computer work 0.36 From 0.09 to 0.62 0.01
Number of work breaks  − 0.18 From  − 0.53 to 0.18 0.33
Measurement time point (follow-up)  − 0.68 From  − 1.35 to 0.00 0.05

Results

Data from 69 participants were analysed with 11 excluded 
from the analysis due to absent responses on the COVID-
19-related questions (n = 8) or not working from home (n = 3, 
Fig. 1). The descriptive statistics of the outcomes at baseline 
and follow-up are shown in Table 1. About three-quarters 
of participants were female (71.01%, n = 49). Seventy-eight 
percent of participants had tertiary level education (n = 54), 
20.29% (n = 14) completed upper secondary education and 
1.45% (n = 1) primary compulsory education. The mean 
age was 42.20 years at baseline (SD = 9.00 years). At base-
line, the average BMI was 23.53 kg/m2 (SD = 3.47 kg/m2), 
whereas it was 23.71 kg/m2 at follow-up (SD = 3.42 kg/m2). 
The average of time between completion of the question-
naires was 101.30 days (SD = 7.91 days). There was no sta-
tistical evidence for a difference in the outcomes between 
baseline and follow-up (Table 1), except for workstation 
ergonomics (p-value < 0.0001, very strong evidence).

The results of the linear mixed effects models are pre-
sented in Tables 2 and 3. NP intensity was 0.68 points lower 
at follow-up compared to baseline (95% CI ranging from 
-1.35 to 0.00, evidence), indicating a slightly lower NP 
intensity during the lockdown. There was strong evidence 
that each working hour spent at the computer increased NP 
intensity by 0.36 points (95% CI ranging from 0.09 to 0.62), 
when all other covariates remained constant. In addition, for 
every point higher (i.e. worse) in the quality of workstation 
ergonomics, the intensity of NP increased by 0.35 points 
(95% CI ranging from 0.02 to 0.75, evidence). There is no 
evidence of an association of number of work breaks with 
NP intensity.

Data presented in Table 3 shows that for each work break, 
the NDI score reduced by 2.30 points (95% CI ranging 

(2)

NDIij = �0 + �1 × workstationergonomicsij + �2 × computerworkhoursij

+ �3 × workbreaksij + �4 × measurementtimepointij

+ IDi + �ij, with i

= 1,… , 69 subjects and j = 1 (baseline), 2 (follow - up)
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from  − 4.18 to  − 0.42, evidence), when all other covariates 
remained constant. There was no evidence of an associa-
tion of workstation ergonomics, hours of computer work or 
measurement time point with neck disability.

All model assumptions were met. The log-likelihood test 
was not significant. A sensitivity analysis showed no evi-
dence for an effect of gender or age on the results. There was 
no difference in the baseline data of the participants (n = 69) 
compared to those excluded (n = 11).

Discussion

Summary of findings

Our data yielded no evidence that neck disability, number of 
work breaks, or number of hours of computer work changed 
between pre COVID-19 pandemic (working at the office) 
and follow-up during the lockdown (working from home). 
However, we found evidence of a 0.68-point reduction in NP 
intensity during the lockdown. The number of hours work-
ing on a computer and the quality of workplace ergonomics 
may have an increasing effect on NP intensity, whereas the 
number of daily work breaks may decrease neck disability. 
There is strong evidence that workstation ergonomics was 
poorer when working from home compared to work in the 
office, but no association of time point of measurement with 
neck disability was found.

Interpretation and comparison with literature

Overall, our findings are consistent with results previously 
presented in the literature [15–17]. In contrast to a recent 
report [9], our first hypothesis, that COVID-19-related work-
ing from home would increase NP intensity and neck dis-
ability, was not confirmed. Instead, NP intensity seemed to 
have decreased during the lockdown by slightly less than 
one point on the NRS. This could be due to the low level 
of NP intensity and neck disability at baseline. In our sam-
ple the prevalence of NP was very high (79%) due to the 
inclusion criteria, albeit low in severity (mean NRS 3.06 at 
baseline, NRS 2.81 at follow-up). It is more difficult to find 

a difference in people who are already mildly affected, as the 
measurement tool chosen (NRS) is not sufficiently sensitive 
to change [27]. Moreover, pain is multidimensional experi-
ence and is episodic, which means that not only disability 
and intensity (severity) but also frequency, duration, quality, 
localisation, and extent must be considered in NP analy-
sis. Another possible reason for the findings could be the 
short follow-up time frame. Although there is evidence that 
a difference in NP can be observed after only a few weeks 
[28], the period of working from home might not have been 
enough long to cause a clear and clinically relevant change 
in NP. Therefore, it would be interesting to investigate poten-
tial long-term changes such as 12 months.

The second hypothesis, that poor workstation ergonom-
ics, the number of breaks at work, and long working hours 
at a computer would be associated with higher NP intensity 
and neck disability was partially confirmed. Although Côté 
et al. [15] found no association of poor workstation ergo-
nomics with NP intensity and neck disability, other studies 
have reported a negative association between the number of 
work breaks with NP intensity and neck disability [17], and 
a positive association for hours of computer work with NP 
intensity [16] which was confirmed in our analysis. Discrep-
ancies in findings could be due to the method of assessing 
these outcomes (e.g., self-reported), the time frame and a 
small sample size.

Other findings of interest might be, that the number of 
breaks at work and the number of working hours did not 
increase significantly during the lockdown. This could be 
due to organisations as well as occupational health and 
safety regulators proactively managing the risk for injury by 
providing ideas and tips on how to stay well while working 
from home via various channels [29]. It is possible that the 
statistically significant worsening of workstation ergonom-
ics during working from home may have been effectively 
counterbalanced by a decrease in risk factors or an increase 
of resources such as social support at work which was not 
measured in our study [30].

According to the biopsychosocial model of health, other 
factors such as biological (e.g., neck muscle endurance, 
physical activity level), psychological (e.g., job stress), or 
social (e.g., relationships) could have a greater effect on NP 

Table 3  NDI

Estimated coefficients of workstation ergonomics, hours of computer work, number of work breaks and 
measurement time point

Coefficient 95% Confidence interval p Value

Intercept 16.52 From 4.96 to 28.35 0.01
Workstation ergonomics  − 0.15 From  − 2.09 to 1.79 0.88
Hours of computer work 0.13 From − 1.26 to 1.51 0.86
Number of work breaks  − 2.30 From  − 4.18 to  − 0.42 0.02
Measurement time point (follow-up)  − 0.05 From  − 3.68 to 3.59 0.98
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than the predictors analysed in this paper [31]. One possible 
assumption would be that most people may have experienced 
a decrease in work satisfaction and general well-being as 
well as a loss of communication and social exchange with 
colleagues and supervisors during the lockdown [7]. Com-
pared to the work in an office, working from home requires 
greater self-regulation, work organisation (e.g., time struc-
ture), technical skills (e.g., new online tools), and a better 
distinction between work and private life (e.g., psychological 
detachment from work, work-family issues) [7, 29, 32]. As 
an example, it may happen that the employees notice too late 
that they are tired and need a work break. In addition, the 
duration and activity during the break might have changed 
while working at home, and the working time in general 
might have changed to be more flexible.

Another issue to consider is mental health and psycho-
logical distress, as there is evidence that people have become 
lonelier and more depressed while working from home [33, 
34]. Compared to other samples, our study population is 
highly educated and was not challenged by an increase in 
job insecurity before, during, or after lockdown [29]. An 
important factor might be that the workers did not have to 
commute and so they had more leisure time (e.g., change in 
sleep duration or physical activity level, [35]). Hence, the 
current study may have underestimated the effects on NP 
during lockdown.

Limitations

All office workers were employed by the local government. 
There were no reduced working hours during the lockdown 
and the level of employment (full time vs. part time) did not 
change. Therefore, the results cannot be generalised to office 
workers in the private sector, where the COVID-19 pan-
demic may have led to substantial changes in work organisa-
tion and increased unemployment and job insecurity.

In this analysis, social desirability bias cannot be 
excluded, as all data were collected using an online ques-
tionnaire (subjectivity). The measurement time point after 
five weeks in lockdown may have been insufficient to change 
NP (dose–response). The quality of workstation ergonom-
ics at the office was assessed retrospectively at the time of 
follow-up, which may have led to recall bias. Moreover, no 
objective criteria for assessing workstation ergonomics were 
provided (e.g. correct height of the table), which may have 
led to biased results.

Non-responder bias was potentially small with a partici-
pation rate of 86% (n = 69 out of 80). There are three pos-
sible explanations for this rate. Firstly, only participants who 
completed the additional questions after the 30-min main 
questionnaire were included for analysis. This method was 
chosen to minimise the impact on the response rate of the 

ongoing RCT. Secondly, it is likely that intervention stud-
ies show higher drop-out rates during COVID-19, driven, 
among other things, by the sociodemographic and health 
status of the participants. Thirdly, as the ongoing RCT is a 
stepped-wedge design, all participants will receive the inter-
vention. Thus, allocation to the control group is unlikely to 
have affected responses to the questionnaires or the response 
rate (responder-bias). In addition, the baseline levels of NP 
did not differ between participants and those excluded. Nev-
ertheless, the sample size in this analysis is rather small. 
Sample size, corresponding statistical power, and the greater 
than expected dropout rate in our sample may have led to 
decreased power in detecting a true effect in our sample.

Clinically relevance

Overall, the coefficients of the linear mixed effects models 
are very small. To achieve a clinically relevant change in NP 
intensity of at least 2.5 points, the change on the respective 
scale (covariate) must differ by several units; e.g. a reduction 
of computer work of seven hours. The effect of worksta-
tion ergonomics on NP intensity is not considered clinically 
relevant. A greater change would be necessary than is pos-
sible on the corresponding scale (seven points on a five-point 
scale). The reduction of 0.68 points on the NRS at follow-
up is also not considered clinically relevant as it does not 
exceed the minimum detectable change of 1.5 points [36]. 
In contrast, three additional work breaks are required for a 
clinically relevant change in neck disability (7 points).

Implications

In general, the number of work breaks and time spent at the 
computer seem to have a greater effect on NP than the place 
of work (at home vs. at the office), measurement time point 
(before the COVID-19 pandemic vs. during the lockdown), 
or the workstation ergonomics. It therefore seems impor-
tant to inform and raise awareness on these two aspects, 
rather than about the acquisition of ergonomic equipment 
to improve NP.

Further research

Further dimensions of pain, such as frequency, duration, 
location, quality, or extent would need to be investigated to 
enable more comprehensive statements about NP. The effect 
of psychosocial factors, such as mental health, or aspects 
such as commuting should be assessed in future studies. In 
other study populations, job insecurity could also play a sig-
nificant role. Studies with a larger sample size or a longer 
follow-up phase are highly recommended, both of which will 
be difficult, as the collection of data prior to the COVID-19 
pandemic will often result in high recall bias. With regard 
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to work breaks, the duration of these breaks as well as their 
type (e.g. active vs. passive work breaks) should be inves-
tigated. Further studies should also consider variables of 
family structure especially in view of the closures of schools 
and day care centres introduced during the pandemic [29].

Conclusion

COVID-19 pandemic forced many office workers to work 
from home. In this study, we investigated the effect of work-
ing from home on NP intensity and neck disability among 
office workers and found no evidence for a clinically rel-
evant change in NP after five weeks of working from home. 
The place of work (at the office or at home), measurement 
time point (before COVID-19 vs. during the lockdown) and 
workstation ergonomics had no clinically relevant effect on 
NP, neither the intensity nor the level of disability. However, 
we found evidence that three additional breaks during work 
might reduce the degree of neck disability. NP intensity was 
found to be increased by the numbers of hours working on 
a computer, although a clinically relevant change requires 
large changes in work hours (at least seven). With regards 
to further research, the effect of psychological and social 
factors should be investigated in more detail, as COVID-19 
has changed everyday life, not only at the workplace.

Acknowledgement The authors thank the Swiss National Science 
Foundation (32003B_182389) for financial support. The following 
are members of the NEXpro collaboration group: Andrea M. Aegerter 
(Switzerland), Marco Barbero (Switzerland), Beatrice Brunner (Swit-
zerland), Jon Cornwall (New Zealand), Yara Da Cruz Pereira (Swit-
zerland), Manja Deforth (Switzerland), Oliver Distler (Switzerland), 
Julia Dratva (Switzerland), Holger Dressel (Switzerland), Tobias Egli 
(Switzerland), Achim Elfering (Switzerland), Markus J Ernst (Switzer-
land), Irene Etzer-Hofer (Switzerland), Deborah Falla (United King-
dom), Michelle Gisler (Switzerland), Michelle Haas (Switzerland), 
Venerina Johnston (Australia), Sandro Klaus (Switzerland), Gina M 
Kobelt (Switzerland), Kerstin Lüdtke (Germany), Hannu Luomajoki 
(Switzerland), Markus Melloh (project leader, Switzerland), Corinne 
Nicoletti (Switzerland), Seraina Niggli (Switzerland), Salome Richard 
(Switzerland), Nadine Sax (Switzerland), Katja Schülke (Switzerland), 
Gisela Sjøgaard (Denmark), Lukas Staub (Australia), Thomas Volken 
(Switzerland) and Thomas Zweig (Switzerland).

Author contributions AMA, MD, AE and MM wrote the manuscript. 
MD, AMA and TV performed the statistical analysis. VJ, GS, TV, HL, 
JD, HD and OD revised the manuscript. All authors read and approved 
the final manuscript.

Funding Open Access funding provided by ZHAW Zürcher Hoch-
schule für Angewandte Wissenschaften. This work was financially 
supported by the Swiss National Science Foundation Grant No. 
32003B_182389.

Data availability and materials The dataset analysed during the current 
study is available from the corresponding author on reasonable request.

Code availability The code is available from the corresponding author 
on reasonable request (software: R).

Declarations 

Conflicts of interest The authors declare that they have no competing 
interests. The authors state that they have full control of all primary 
data and that they agree to allow the journal to review their data if 
requested.

Consent to participate Written informed consent was obtained from 
study participants.

Ethical approval This study was performed in line with the principles 
of the Declaration of Helsinki. Approval was granted by the Ethical 
Commission of the Canton of Zurich, Switzerland (15.10.2019, swis-
sethics No. 2019-01678).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Bosshardt L, Bühler G, Bütikofer S, Craviolini J, Hermann M, 
Krähenbühl D, Müller E, Wüest B (2020) Die Schweiz und die 
Corona-Krise: Monitoring der Bevölkerung. Schweizerische 
Radio- und Fernsehgesellschaft SRG SSR und Forschungsstelle 
somoto, Zürich

 2. Bundesamt für Statistik BFS (2016) Teleheimarbeit in der Sch-
weiz, 2001–2015. Bundesamt für Statistik BFS, Neuchâtel

 3. Golder L, Ivankobic M, Burgunder T, Bohn D (2020) Homeoffice-
Barometer: Lockdown als Katalysator zur Ausweitung von Home-
office. gfs.bern, Bern

 4. Shaikh AA (2020) Impact of work from home in covid-19: a sur-
vey on musculoskeletal problems in it professionals. Int J Allied 
Med Sci Clin Res 8(3):497–504

 5. International Labour Organization (2020) Managing work-related 
psychosocial risks during the COVID-19 pandemic. International 
Labour Organization, Geneva

 6. Schulte V, Steinebach C, Verkuil A, Hübenthal S (2020) Studie 
zur Umstellung auf Homeoffice in der Schweiz während der 
Covid19 Krise. Fachhochschule Nordwestschweiz und Zürcher 
Hochschule für Angewandte Wissenschaften, Zürich

 7. Stich J-F (2020) A review of workplace stress in the virtual office. 
Intell Build Int 12(3):208–220. https:// doi. org/ 10. 1080/ 17508 975. 
2020. 17590 23

 8. BackLetter T (2020) Wave of COVID pandemic-related back pain 
due to poor ergonomics? Back Letter 35(8):94

 9. Zitner A (2020) Working from home is taking a toll on our backs 
and necks: weeks of poor ergonomics on the bed or sofa have led 
to backaches, neck pain and headaches. The wall street journal. 
Retrieved from newspaper homepage: https:// www. wsj. com/ artic 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/17508975.2020.1759023
https://doi.org/10.1080/17508975.2020.1759023
https://www.wsj.com/articles/working-from-home-is-taking-a-toll-on-our-backs-and-necks-11589398420


1706 European Spine Journal (2021) 30:1699–1707

1 3

les/ worki ng- from- home- is- taking- a- toll- on- our- backs- and- necks- 
11589 398420

 10. Hoy D, March L, Woolf A, Blyth F, Brooks P, Smith E, Vos T, 
Barendregt J, Blore J, Murray C, Burstein R, Buchbinder R (2014) 
The global burden of neck pain: estimates from the global burden 
of disease 2010 study. Ann Rheum Dis 73(7):1309–1315. https:// 
doi. org/ 10. 1136/ annrh eumdis- 2013- 204431

 11. Fejer R, Kyvik KO, Hartvigsen J (2006) The prevalence of neck 
pain in the world population: a systematic critical review of the 
literature. Eur Spine J 15(6):834–848. https:// doi. org/ 10. 1007/ 
s00586- 004- 0864-4

 12. Cagnie B, Danneels L, Van Tiggelen D, De Loose V, Cam-
bier D (2007) Individual and work related risk factors for neck 
pain among office workers: a cross sectional study. Eur Spine J 
16(5):679–686. https:// doi. org/ 10. 1007/ s00586- 006- 0269-7

 13. Jun D, Zoe M, Johnston V, O’Leary S (2017) Physical risk factors 
for developing non-specific neck pain in office workers: a system-
atic review and meta-analysis. Int Arch Occup Environ Health 
90(5):373–410. https:// doi. org/ 10. 1007/ s00420- 017- 1205-3

 14. Jun D, Johnston V, McPhail SM, O’Leary S (2020) A longitudinal 
evaluation of risk factors and interactions for the development of 
nonspecific neck pain in office workers in two cultures. Human 
Fact. https:// doi. org/ 10. 1177/ 00187 20820 904231

 15. Côté P, van der Velde G, David Cassidy J, Carroll LJ, Hogg-John-
son S, Holm LW, Carragee EJ, Haldeman S, Nordin M, Hurwitz 
EL, Guzman J, Peloso PM (2008) The burden and determinants 
of neck pain in workers. Eur Spine J 17(1):60–74. https:// doi. org/ 
10. 1007/ s00586- 008- 0626-9

 16. Yang H, Hitchcock E, Haldeman S, Swanson N, Lu M-L, Choi B, 
Nakata A, Baker D (2016) Workplace psychosocial and organi-
zational factors for neck pain in workers in the United States. Am 
J Ind Med 59(7):549–560. https:// doi. org/ 10. 1002/ ajim. 22602

 17. Korhonen T, Ketola R, Toivonen R, Luukkonen R, Häkkänen M, 
Viikari-Juntura E (2003) Work related and individual predictors 
for incident neck pain among office employees working with video 
display units. Occup Environ Med 60(7):475–482. https:// doi. org/ 
10. 1136/ oem. 60.7. 475

 18. Luger T, Maher CG, Rieger MA, Steinhilber B (2019) Work-break 
schedules for preventing musculoskeletal symptoms and disorders 
in healthy workers. Cochrane Database Syst Rev. https:// doi. org/ 
10. 1002/ 14651 858. CD012 886. pub2

 19. Aegerter AM, Deforth M, Johnston V, Ernst MJ, Volken T, 
Luomajoki H, Brunner B, Dratva J, Sjøgaard G, Elfering A, Mel-
loh M (2020) On-site multi-component intervention to improve 
productivity and reduce the economic and personal burden of neck 
pain in Swiss office-workers (NEXpro): protocol for a cluster-ran-
domized controlled trial. BMC Musculoskelet Disord 21(1):391. 
https:// doi. org/ 10. 1186/ s12891- 020- 03388-x

 20. Cramer H, Lauche R, Langhorst J, Dobos GJ, Michalsen A (2014) 
Validation of the German version of the neck disability index 
(NDI). BMC Musculoskelet Disord 15:91. https:// doi. org/ 10. 
1186/ 1471- 2474- 15- 91

 21. Young IA, Dunning J, Butts R, Mourad F, Cleland JA (2019) 
Reliability, construct validity, and responsiveness of the neck 
disability index and numeric pain rating scale in patients with 
mechanical neck pain without upper extremity symptoms. Physi-
other Theory Pract 35(12):1328–1335. https:// doi. org/ 10. 1080/ 
09593 985. 2018. 14717 63

 22. Pool JJ, Ostelo RW, Hoving JL, Bouter LM, de Vet HC (2007) 
Minimal clinically important change of the neck disability index 
and the numerical rating scale for patients with neck pain. Spine 
32(26):3047–3051. https:// doi. org/ 10. 1097/ BRS. 0b013 e3181 
5cf75b

 23. Schellingerhout JM, Verhagen AP, Heymans MW, Koes BW, 
de Vet HC, Terwee CB (2012) Measurement properties of 

disease-specific questionnaires in patients with neck pain: a sys-
tematic review. Qual life Res 21(4):659–670. https:// doi. org/ 10. 
1007/ s11136- 011- 9965-9

 24. R Core Team (2020) R: A language and environment for statistical 
computing. R Foundation for Statistical Cumputing, Veinna

 25. Bland M (2015) An introduction to medical statistics. Oxford 
University Press, Oxford

 26. Ev E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vanden-
broucke JP (2007) Strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: guidelines for 
reporting observational studies. Br Med J 335(7624):806–808. 
https:// doi. org/ 10. 1136/ bmj. 39335. 541782. AD

 27. Alghadir AH, Anwer S, Iqbal A, Iqbal ZA (2018) Test-retest reli-
ability, validity, and minimum detectable change of visual analog, 
numerical rating, and verbal rating scales for measurement of 
osteoarthritic knee pain. J Pain Res 11:851–856. https:// doi. org/ 
10. 2147/ jpr. S1588 47

 28. Hush JM, Lin CC, Michaleff ZA, Verhagen A, Refshauge KM 
(2011) Prognosis of acute idiopathic neck pain is poor: a system-
atic review and meta-analysis. Arch Phys Med Rehabil 92(5):824–
829. https:// doi. org/ 10. 1016/j. apmr. 2010. 12. 025

 29. Rudolph C, Allan B, Clark M, Hertel G, Hirschi A, Kunze F, 
Shockley K, Shoss M, Sonnentag S, Zacher H (2020) Pandemics: 
implications for research and practice in industrial and organi-
zational psychology. Industrial and Organizatioal Psychology: 
Perspectives on science and practice

 30. Melloh M, Elfering A, Stanton TR, Käser A, Salathé CR, Barz 
T, Röder C, Theis JC (2013) Who is likely to develop persistent 
low back pain? A longitudinal analysis of prognostic occupational 
factors. Work (Reading, Mass) 46(3):297–311. https:// doi. org/ 10. 
3233/ wor- 131672

 31. Karjalainen KA, Malmivaara A, van Tulder MW, Roine R, Jauhi-
ainen M, Hurri H, Koes BW (2003) Multidisciplinary biopsycho-
social rehabilitation for neck and shoulder pain among working 
age adults. Cochrane Database Syst Rev. https:// doi. org/ 10. 1002/ 
14651 858. CD002 194

 32. Ružojčić M, Galic Z, Palanović A, Kovačić MP, Žnidar K (2020) 
Structuring of time is key for job performance and well-being: 
the case of croatians working from home during COVID-19 pan-
demic. https:// doi. org/ 10. 31234/ osf. io/ 7yxe8

 33. Sasaki N, Kuroda R, Tsuno K, Kawakami N (2020) The dete-
rioration of mental health among healthcare workers during the 
COVID-19 outbreak: A population-based cohort study of workers 
in Japan. Scand J Work Environ Health 46(6):639–644. https:// doi. 
org/ 10. 5271/ sjweh. 3922

 34. de Quervain D, Aerni A, Amini E, Bentz D, Coynel D, Gerhards 
C, Fehlmann B, Freytag V, Papassotiropoulos A, Schicktanz N, 
Schlitt T, Zimmer A, Zuber P (2020) The Swiss corona stress 
study. https:// doi. org/ 10. 31219/ osf. io/ jqw6a

 35. Aegerter AM, Deforth M, Sjøgaard G, Johnston V, Volken T, 
Luomajoki H, Dratva J, Dressel H, Distler O, Melloh M, Elfering 
A (2021) No evidence for a decrease in physical activity among 
swiss office workers during Covid-19: a longitudinal study. Front 
Psychol. https:// doi. org/ 10. 3389/ fpsyg. 2021. 620307

 36. Kovacs FM, Abraira V, Royuela A, Corcoll J, Alegre L, Tomás 
M, Mir MA, Cano A, Muriel A, Zamora J, Del Real MT, Gestoso 
M, Mufraggi N (2008) Minimum detectable and minimal clini-
cally important changes for pain in patients with nonspecific neck 
pain. BMC Musculoskelet Disord 9:43. https:// doi. org/ 10. 1186/ 
1471- 2474-9- 43

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

https://www.wsj.com/articles/working-from-home-is-taking-a-toll-on-our-backs-and-necks-11589398420
https://www.wsj.com/articles/working-from-home-is-taking-a-toll-on-our-backs-and-necks-11589398420
https://doi.org/10.1136/annrheumdis-2013-204431
https://doi.org/10.1136/annrheumdis-2013-204431
https://doi.org/10.1007/s00586-004-0864-4
https://doi.org/10.1007/s00586-004-0864-4
https://doi.org/10.1007/s00586-006-0269-7
https://doi.org/10.1007/s00420-017-1205-3
https://doi.org/10.1177/0018720820904231
https://doi.org/10.1007/s00586-008-0626-9
https://doi.org/10.1007/s00586-008-0626-9
https://doi.org/10.1002/ajim.22602
https://doi.org/10.1136/oem.60.7.475
https://doi.org/10.1136/oem.60.7.475
https://doi.org/10.1002/14651858.CD012886.pub2
https://doi.org/10.1002/14651858.CD012886.pub2
https://doi.org/10.1186/s12891-020-03388-x
https://doi.org/10.1186/1471-2474-15-91
https://doi.org/10.1186/1471-2474-15-91
https://doi.org/10.1080/09593985.2018.1471763
https://doi.org/10.1080/09593985.2018.1471763
https://doi.org/10.1097/BRS.0b013e31815cf75b
https://doi.org/10.1097/BRS.0b013e31815cf75b
https://doi.org/10.1007/s11136-011-9965-9
https://doi.org/10.1007/s11136-011-9965-9
https://doi.org/10.1136/bmj.39335.541782.AD
https://doi.org/10.2147/jpr.S158847
https://doi.org/10.2147/jpr.S158847
https://doi.org/10.1016/j.apmr.2010.12.025
https://doi.org/10.3233/wor-131672
https://doi.org/10.3233/wor-131672
https://doi.org/10.1002/14651858.CD002194
https://doi.org/10.1002/14651858.CD002194
https://doi.org/10.31234/osf.io/7yxe8
https://doi.org/10.5271/sjweh.3922
https://doi.org/10.5271/sjweh.3922
https://doi.org/10.31219/osf.io/jqw6a
https://doi.org/10.3389/fpsyg.2021.620307
https://doi.org/10.1186/1471-2474-9-43
https://doi.org/10.1186/1471-2474-9-43


1707European Spine Journal (2021) 30:1699–1707 

1 3

Authors and Affiliations

Andrea M. Aegerter1  · Manja Deforth1  · Venerina Johnston2  · Gisela Sjøgaard3  · Thomas Volken1  · 
Hannu Luomajoki4  · Julia Dratva1,5  · Holger Dressel6  · Oliver Distler7  · Achim Elfering8  · 
Markus Melloh1,9,10  · the NEXpro collaboration group

 Manja Deforth 
 manja.deforth@zhaw.ch

 Venerina Johnston 
 v.johnston@uq.edu.au

 Gisela Sjøgaard 
 gsjogaard@health.sdu.dk

 Thomas Volken 
 thomas.volken@zhaw.ch

 Hannu Luomajoki 
 hannu.luomajoki@zhaw.ch

 Julia Dratva 
 julia.dratva@zhaw.ch

 Holger Dressel 
 holger.dressel@usz.ch

 Oliver Distler 
 oliver.distler@usz.ch

 Achim Elfering 
 achim.elfering@psy.unibe.ch

 Markus Melloh 
 markus.melloh@zhaw.ch

1 School of Health Professions, Institute of Health Sciences, 
Zurich University of Applied Sciences, Winterthur, 
Switzerland

2 School of Health and Rehabilitation Sciences, The University 
of Queensland, Brisbane, QLD, Australia

3 Department of Sports Science and Clinical Biomechanics, 
University of Southern Denmark, Odense, Denmark

4 School of Health Professions, Institute of Physiotherapy, 
Zurich University of Applied Sciences, Winterthur, 
Switzerland

5 Faculty of Medicine, University of Basel, Basel, Switzerland
6 Division of Occupational and Environmental Medicine, 

Epidemiology, Biostatistics and Prevention Institute, 
University Hospital Zurich, University of Zurich, Zurich, 
Switzerland

7 Department of Rheumatology, University Hospital Zurich, 
University of Zurich, Zurich, Switzerland

8 Institute of Psychology, University of Bern, Bern, 
Switzerland

9 School of Medicine, The University of Western Australia, 
Perth, WA, Australia

10 Curtin Medical School, Curtin University, Bentley, WA, 
Australia

http://orcid.org/0000-0003-0249-6399
http://orcid.org/0000-0002-1111-1799
http://orcid.org/0000-0003-0911-0866
http://orcid.org/0000-0002-2961-7800
http://orcid.org/0000-0002-1490-011X
http://orcid.org/0000-0002-8023-4805
http://orcid.org/0000-0002-9003-2027
http://orcid.org/0000-0002-1268-0416
http://orcid.org/0000-0002-0546-8310
http://orcid.org/0000-0003-4274-0261
http://orcid.org/0000-0002-8819-799X

	No evidence for an effect of working from home on neck pain and neck disability among Swiss office workers: Short-term impact of COVID-19
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Trial registration 

	Background
	Methods
	Design and participants
	Outcomes and measures
	Procedure
	Statistical analysis

	Results
	Discussion
	Summary of findings
	Interpretation and comparison with literature

	Limitations
	Clinically relevance
	Implications
	Further research

	Conclusion
	Acknowledgement 
	References




