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Abstract.

BACKGROUND: Many individuals continued to work from home even after nearly 9 months since the COVID-19 pandemic
started in spring of 2020.

OBJECTIVE: To conduct a follow-up survey of the faculty and staff of a large Midwest university to determine whether
there had been any changes to their home work environment and health outcomes since a prior survey conducted at the start
of the pandemic in spring of 2020.

METHODS: An electronic survey was sent out to all employees, staff, and administration (approximately 10,350 individuals)
and was completed by 1,135 individuals.

RESULTS: It was found that not much had changed after nearly 9 months of working at home. Faculty and staff continued to
primarily use laptops without an external keyboard, monitor or mouse. Few participants reported using chairs with adjustable
armrests. These conditions continued to result in high levels of body discomfort (49% neck and head, 45% low back, and
62% upper back and shoulders having moderate to severe pain).

CONCLUSION: If workers are going to continue to work from home, companies will need to accommodate them with
more than a laptop, and should include an external keyboard, monitor, and mouse.
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1. Introduction Virtual office work has many advantages over
the traditional brick and mortar offices including

Almost a year into the COVID-19 pandemic, mil- work flexibility, improved job satisfaction, improved
lions of workers have continued to work virtually work-family balance, and improved productivity [3].
from home. Some estimates indicate that more than In spring, 2020, Gerding and associates [4] con-
55% of these virtual workers workforce will continue ducted a survey assessment of the faculty and staff
work at home during the next two years [1] and likely of the University of Cincinnati to determine the ini-
beyond. Overall, about 45% of the workers in United tial working environments within the home as all
States have the ability to work virtually, with some employees worked virtually at the beginning of the
occupations being above 70% (financial activities, COVID-19 pandemic. It was apparent that many of
information, professional and business services) [2]. the faculty and staff suffered from discomfort (40%

- had severe low/middle back pain, moderate discom-
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furniture and devices (e.g. external monitor, key-
board, and mouse) [4]. In a sub-set of employees
who voluntarily provided pictures of their worksta-
tions, Davis et al. [5] found many poor ergonomic
practices such as working at dining table (hard front
edge) while sitting in a dining chair (no arms or back
support), working on a laptop on the couch, and work-
ing on a laptop with no external monitor or keyboard.
Many of these workstations resulted in poor postures
including neck flexion, trunk flexion without support,
and raised arms.

Laptops were designed to be versatile for travel
and work outside the office for short durations. Long-
term use of laptops has been found to increase the
risk of musculoskeletal discomfort when perform-
ing office work [6, 7]. Using laptops for full-time
work in sub-optimal conditions like working on a
couch, dining table, or on one’s lap may result in
long-term discomfort and disorders due to stress
being placed on the upper back and neck when
looking down at the screen [8]. Using alternative
input devices, such as typing on a tablet device,
may result in a variety of awkward postures which
can increase the risk of developing musculoskeletal
disorders [9].

However, Jacobs and associates [10] found that
individuals who utilized an external keyboard and
mouse had significantly lower discomfort than those
who solely used a laptop.

Additionally, due to the ongoing pandemic cre-
ating the need for a work-from-home environment,
increases in depression, stress, and fatigue levels
have all been seen over the last year [4, 11]. Pro-
viding ergonomic training is of utmost importance to
ensure office workers remain healthy and to reduce
ergonomic risk while working at home [12].

The current study aims to follow-up on the previous
study [4] to determine whether home work conditions
and health outcomes (e.g. stress, tiredness, and dis-
comfort) have changed for employees of a Midwest
university who continue to work at home during the
pandemic.

2. Methods
2.1. Study design
A survey was sent out to all faculty and staff in

fall 2020 (October 28 to December 19) that inquired
about the home office components and stressors as

well as current health. This survey was a follow-up to
the survey of the faculty and staff completed in spring
2020 [4]. The survey was almost identical to the first
survey with the exception of a couple of additional
questions that were added in fall 2020. The analysis
compared the results in fall 2020 to what was found
in spring 2020 as reported by Gerding et al. [4].

2.2. Study population

As with the survey in spring 2020, the survey was
sent out to only the faculty, staff, and administration
employed by the University of Cincinnati (approx-
imately 10,350 individuals [13]). A total of 1135
individuals completed the home office surveys which
consisted of 520 faculty, 563 staff, 41 administration,
and 11 who did not provide occupation information.
The majority of the population was female (62.5%
or 709 individuals) with majority being between the
ages of 31 and 60 (70%).

2.3. Home office survey

The survey format was identical to the survey
administered in spring 2020 [4], which was developed
in REDCap (Cincinnati Children’s Hospital Medi-
cal Center, Cincinnati, OH, USA). Table 1 provides
a summary of the items included within the survey.
Four additional questions were added: 1) what is the
percentage of time spent at home, 2) did you pur-
chase equipment for your home office, 3) did you
bring home office equipment from your university
office, and 4) does the chair at your office have lumbar
support.

2.4. Data analyses

Descriptive statistics were determined for each
variable, including frequency and percentage of sam-
ples responded. Simple #-tests were used to determine
if differences exist between spring 2020 [4] and fall
2020 of the outcome variables.

3. Results

In fall 2020, university faculty and staff continued
to work at home extensively, with 72% reporting they
worked at home between 75% and 100% of the time.
Few people (16.7%) were working the majority of
the time (at least 50% of the time) in their normal
office. Lumbar support on the chair was being used
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Table 1

Components of the survey administered to the employees of the University of Cincinnati
Variable Responses
Demographics
Occupation Faculty, Staff, Administration, No answer
Age (years) Less than 30, 31 to 40, 41 to 50, 51 to 60, 61 to 70, 71 and above,

No response

Gender Female, Male, Other, Prefer not to answer

Type of computer device used: laptop, desktop, tablet, or another
device

Type of chair used: office chair with armrests, office chair without
armrests, kitchen/dining chair, folding chair, couch or sofa, bed,
armchair or recliner, or other types of seating

Type of monitors used: built-in laptop screen, external monitor,
two stand-external monitors, laptop screen-external monitor
combination, or other

Type of input device used: built-in keyboard, external keyboard,
traditional mouse, built-in mouse pad, trackball, touch screen,
stylus, or other input devices

Type of worksurface used: traditional desk, makeshift desk,
sit/stand workstation store-bought, makeshift sit/stand
workstation, not on a work surface, or another work surface

Lumbar support

Length of time without break

Sharp edge
Stress Tiredness

Discomfort

Head/neck/eyes, upper back/shoulders, lower back
Extra questions

Percentage of time at home

Brought equipment home
Bought equipment
Lumbar support in chair at office

Always, Often, Sometimes, Seldom, Never

Yes-I use a rolled towel or pillow, I’'m not sure, I don’t know what
lumbar support is, Yes-other, Yes-built in, No

30 minutes or less, 31 to 60 minutes, 61 to 90 minutes, 91 to 120
minutes, More than 120 minutes

Yes-but not leaning on it, Yes-and leaning on it, No

A lot more than usual, Somewhat more than usual, Slightly
more than usual, No more than usual, I normally work from
home

None (0), Mild (1 - 3), Moderate (4 — 7), Severe (8 — 10)

0%, 1 to 25%, 26% to 50%, 51% to 75%, 76% to 100%,
No response

Yes, No

Yes, No

Yes, I use a rolled towel or pillow, I’'m not sure, I don’t know what
lumbar support is, Yes, other, Yes, built in, No

similarly during spring and fall, but was significantly
lacking as compared to the lumbar support on their
normal office chair (p <0.05) (Fig. 1).

Laptop computers continued to be the primary
computer used at home in fall (about 75% in fall
as compared to 70% in spring being used ‘Always’)
(Fig. 2). In general, a traditional desk and makeshift
desk continued to dominate usage at home, there was
no statistical difference between spring and fall (53%
at always or often for traditional desk and 30% at
‘Always’ or ‘Often’ for makeshift in fall as compared
to 53% and 38% in spring, respectively). One pos-
itive result was the more prevalent usage of office
chairs with arm rests (up to 52% using ‘Always’ or
‘Often’ in the fall as compared to 42% in spring) (see
Fig. 3). This change seemed to have resulted from
less use of dining chairs (drop to 25% for ‘Always’
and ‘Often’ in the fall as compared to 35% in spring).

Couches were still used routinely (9% using ‘Always’
and ‘Often’ in both fall and spring).

A built-in laptop monitor continues to be the pri-
mary monitor for home offices (69% ‘Always’ and
‘Often’ in fall as compared to 71% in spring, not sig-
nificantly different) (see Fig. 4). External or desktop
monitors were utilized 23% (‘Always’ and ‘Often’)
in fall which was the same as spring (22%). There
was a significant change in using two monitors, with
use being higher in fall (19%) versus spring (11%)
(p<0.05). Changes in usage of the keyboards and
mouse were found in fall (p <0.05) where use of a
laptop keyboard and internal mouse was lower (58%
‘Always’ and ‘Often’ in fall versus 66% in spring;
33% ‘Always’ and ‘Often’ in fall versus 39% in
spring, respectively) (Fig. 5). The opposite trend was
found for use of a traditional keyboard and mouse
(48% in fall vs. 43% in spring for keyboards, 65%
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Fig. 1. Presence and use of a lumbar support in the chair in home in spring and fall, and in office in fall.
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Fig. 2. Computer usage at home in the spring [4] and fall (current).

in fall vs. 62% in spring for mouse, significant at
p<0.05).

The ergonomic postures (e.g. bent (flexed) back,
neck/head tilted forward, neck/head tilted sideways)
were almost identical (not significant) from the
results in the spring where back (about 30%) and
neck/head were bent forward ‘Sometimes’ (about
40%). Glare and not having contact with the back
of the chair appear to be very similar concerns both
in spring and fall (53% having glare at least some-

times, 73% not having back in contact with the back
of the chair at least sometimes). The engagement of
a sharp edge on the workstation was virtually identi-
cal for spring and fall with about 56% having a sharp
edge.

Stress seemed to have dropped slightly in fall as
compared to spring (12% in fall vs. 16% in spring for
‘A lot more stress,” 21% in fall vs. 18% in Spring for
‘Somewhat more,” 16% in fall vs 19% in spring for
‘Slightly more,” 50% in fall vs 41% in spring for ‘No
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Fig. 3. Chair usage at home in the spring [4] and fall (current).
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Fig. 4. Monitor usage at home in the spring [4] and fall (current).

more than usual,” significant differences at p <0.05).
Similar trends were found for tiredness (decrease of
3% for ‘A lot more,” decrease 6% for ‘Somewhat,’
decrease of 2% for ‘Slightly,” and increase of 11%
for ‘No more than usual’).

The discomfort continued to be relatively high
with virtually no difference (p < 0.05) between spring
2020 and fall 2020 (See Fig. 6). The following

is a summary of the percentage of workers who
reported moderate to severe discomfort for Eyes,
Neck, and Head (49%), Upper Back and Shoul-
ders (52%), Upper Arms and Elbows (19%), Lower
Arms, Wrists, and Hands (26%), Middle Back (30%),
Lower Back (45%), Hips and Upper Legs (28%),
Knees and Lower Legs (19%), and Ankles and Feet
(13%).



324 S.E. Kotowski et al. / Almost a year in: Virtual offices remained an ergonomic trouble spot

X100
‘2 90
% 80
g 70
S 60
Q 50
Eg 40
g'j) 30
= 20
5 ([T T el &, 1
]
g 0
a K & & N & £ & & Q& e
@ ) Q X @ . Q K
‘?\\S o &é}\é‘ S & ?\$ o &?}\@ c,,éb &
=Y oY
Spring, 2020 Fall, 2020
O Laptop Keyboard OExternal Keyboard O Traditional Mouse
@ Laptop Mouse B Trackball B Touch Screen
Fig. 5. Input device usage at home in the spring [4] and fall (current).
100
90
S 80
]
< 70
e
S eo
Q.
%)
2 50
6
o 40
1)
©
£ 30
Q
o
3 20
a
10
0
o © ° N & o o X S o © & & o © X
& F S FFF G E
ob o b‘c > N & & e B (\6 o b‘o > 3% < & ¢ &
K ) L & NN OIS Qf,q’ NN G KNS SRS
&S G e T X N & e ¥
SN NI RN SN 2 RN
& %@o Q}‘? N \é\\qs w,% *qjv‘ B ?}V ) Q\\Q‘j ee’c’
& & F & © @ & & v&@‘“‘ $
N & K &
\5’\‘A X V°$
Spring, 2020 Fall, 2020
ONone (0) @Mild(1-3) @EModerate(4-7) M Severe (8-10)
Fig. 6. Discomfort in body parts for office workers in the spring [4] and fall (current).
4. Discussion nati, 72% of the faculty and staff continued to work at
home more than 75% of the time. Furthermore, these
Asthe COVID-19 pandemic continued to have mil- virtual workers continued to predominantly work on
lions of office workers at home, many of the concerns laptops (85% always or often), and the majority of the
that plagued the home office at the start remained time these laptops were used with no external devices

almost 9 months later. At the University of Cincin- (e.g. keyboard, monitor, or mouse). This high usage
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of laptop computers may be the reason behind the
consistent (as compared to spring 2020) but high level
of body discomfort (49% neck and head, 45% low
back, and 62% upper back and shoulders having mod-
erate to severe pain). Others have reported increased
discomfort when solely using laptop devices [10].

Very few changes occurred in the home office
since being sent home due to the pandemic in spring
2020. The biggest change occurred with the greater
usage of office chairs with armrests and less usage
of dining chairs and couches. This may have been
reflective of more than half the respondents (55%)
saying they brought office equipment home from
work. Another smaller change between spring and
fall was the decrease in stress and tiredness in the
fall (about 10% decrease in ‘A lot, Somewhat, and
Slightly more’ translating into 10% increase in ‘No
more than usual’).

The bottom line is results of the survey continue to
show a somewhat bleak picture of the home offices.
It appears there is a real need for more training into
how to set-up a home office that reduces the negative
postures and many of the adverse ergonomic consid-
erations (e.g. glare, sharp edge on worksurface, poor
chair characteristics, and laptop usage).

There are a few considerations that need to be
remembered when interpreting these results. First, the
survey was a sample of convenience in that it focused
on faculty and staff of a single university, which may
have unique attributes with regard to resources and
office equipment. Home office workers from industry
potentially have access to better equipment if they are
allowed to take it home from their office. Either way,
the results indicate that virtual workers need access
to more than a laptop.

Second, as with all surveys, the responses rely on
the subjective perception of the participants. There
is some potential for negative effect that leads to
increased ratings of health outcomes like discom-
fort, stress, and tiredness. However, the prospective
nature with two assessments for two different pop-
ulations would reduce the likelihood of bias for
the outcome variables in this study. Future work
should conduct more direct observation of the home
offices.

Third, as with spring 2020 [4], the number of par-
ticipants was less than 15% of the university faculty
and staff population. While 1135 participants repre-
sent a large subject population for an online survey,
a large percentage of the 10,350 members of the eli-
gible people for the study would have increased the
confidence and robustness of the results.

5. Conclusion

Many people have continued to work from home
more than 8§ months into the COVID-19 pandemic.
The current study conducted a follow-up survey of
the faculty and staff of a large Midwest university
and found that not much has changed after nearly two-
thirds of a year of working at home. The faculty and
staff continue to primarily use laptops without any
external keyboards, monitors, or mouse devices. Few
participants reported using the chairs with adjustable
armrests. These conditions continue to result in high
level of body discomfort (49% neck and head, 45%
low back, and 62% upper back and shoulders hav-
ing moderate to severe pain). If workers are going to
continue to work from home, companies will need to
accommodate them with more than a laptop. Addi-
tional resources should include an external keyboard,
monitor, and mouse devices, as well as an adjustable
chair.
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