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Abstract

In the current scenario of public health crisis, the work environment has become the Home Office. The present article
has the objective of performing a case study, in the form of an opinion survey, about the ergonomics of the academic
community of a higher education institution that started to work in a home office regime, aiming to study the impacts
related to the transition from work outside the home to the home office due to the COVID-19 pandemic. The present
work consists of a descriptive research of the case study type using a form, whose data were treated quantitatively and
qualitatively. The methodology of this study was divided into the following steps. The first stage consisted of the
literature review, whose objective was to find documents and scientific productions relevant to the topic discussed in
this article. Then, a Google Forms form was created, to be directed to the academic community (teachers and
administrative technicians) of the Polytechnic School of Pernambuco - POLI/UPE. After completing the application of
the form, the information collected was treated according to the Bardin Method. Among the employees of the
analyzed EIl, 88% reported complaining of pain in at least one part of the body while working in the home office
model, even though 55% of them previously considered that the ergonomic conditions of their respective workstations
were "good or excellent”. Among the complaints, neck pain (64.4% of the cases), stand out.

Keywords: Ergonomics; Home office; Workplace; Teaching; Academic community.

Resumo

No atual cenério de crise de salde publica, 0 ambiente de trabalho tornou-se o Home Office. O presente artigo tem
como objetivo a realizacdo de um estudo de caso, sob a forma de pesquisa de opinido, sobre a ergonomia da
comunidade académica de uma instituicdo de ensino superior que comegou a trabalhar em regime de home office,
visando estudar os impactos relacionados com a transicdo do trabalho fora de casa para o home office devido a
pandemia da COVID-19. O presente trabalho consiste numa pesquisa descritiva do tipo de estudo de caso utilizando
um formulério, cujos dados foram tratados quantitativa e qualitativamente. A metodologia deste estudo foi dividida
nas seguintes etapas. A primeira etapa consistiu na revisdo da literatura, cujo objetivo era encontrar documentos e
produgdes cientificas relevantes para o tema discutido neste artigo. Em seguida, foi criado um formulério Google
Forms, a ser dirigido a comunidade académica (professores e técnicos administrativos) da Escola Politécnica de
Pernambuco - POLI/UPE. Apds o preenchimento do formulario, a informac&o recolhida foi tratada de acordo com o
Método Bardin. Entre os funcionarios da IE analisada, 88% queixaram-se de dores em pelo menos uma parte do corpo
enquanto trabalhavam no modelo de escritério em casa, apesar de 55% deles considerarem anteriormente que as
condicBes ergondmicas dos seus respectivos postos de trabalho eram "boas ou excelentes". Entre as queixas,
destacam-se as dores no pescogo (64,4% dos casos).

Palavras-chave: Ergonomia; Home office; Local de trabalho; Ensino; Comunidade académica.
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Resumen

En el actual escenario de crisis de la sanidad publica, el entorno laboral se ha convertido en el Ministerio del Interior.
El presente trabajo tiene como objetivo realizar un estudio de caso, en forma de encuesta, sobre la ergonomia de la
comunidad académica de una institucion de ensefianza superior que comenzé a trabajar en régimen de home office,
con el fin de estudiar los impactos relacionados con la transicion del trabajo fuera de casa al home office debido a la
pandemia del COVID-19. El presente trabajo consiste en una investigacion descriptiva del tipo estudio de casos
mediante un formulario, cuyos datos fueron tratados cuantitativa y cualitativamente. La metodologia de este estudio se
dividio en las siguientes etapas. La primera etapa consistio en una revision bibliografica, cuyo objetivo era encontrar
documentos y producciones cientificas relevantes para el tema tratado en este articulo. A continuacion, se creé un
formulario de Google Forms dirigido a la comunidad académica (profesores y técnicos administrativos) de la Escuela
Politécnica de Pernambuco - POLI/UPE. Tras rellenar el formulario, la informacion recogida se trato segin el método
Bardin. Entre los empleados de la El analizada, el 88% se quejaba de dolores en al menos una parte del cuerpo
mientras trabajaba en el modelo de oficina en casa, aunque el 55% de ellos consideraba previamente que las
condiciones ergonémicas de sus respectivos puestos de trabajo eran "buenas o excelentes”. Entre las quejas, destaca el
dolor de cuello (64,4% de los casos).

Palabras clave: Ergonomia; Home office; Lugar de trabajo; Ensefianza; Comunidad académica.

1. Introduction

According to Donthu and Gustafsson (2020), Covid-19 is "a sharp reminder that pandemics, like other rarely
occurring catastrophes, have happened in the past and will continue to happen in the future.” According to IBGE -
PNADCOVID19, as of May 2020, there were 8.7 million Brazilian workers in remote activity. Therefore, millions of workers
had their work activities impacted and needed to adjust to a new way of working, that of exercising their professional functions
remotely, in home office (Bridi et al., 2020).

According to the International Labor Organization (ILO, 2020), telework is defined as any activity performed in a
place where, away from central offices or workshops, the worker does not maintain personal contact with his colleagues, but
can communicate with them through information technology. The Brazilian Law N. 13,467, of July 13, 2017, defines Home
Office as "the provision of services mainly outside the employer's premises, with the use of information and communication
technologies that, by their nature, do not constitute external work" (Brasil, 2017). Home office emerged more than 50 years
ago, with changes in the way work is performed, and also in the way workers perform their activities in their own homes, while
maintaining the employment relationship with the company. In Brazil, it started in private companies and has been practiced in
the public sector for the last 10 years (Haubrich & Froehlich, 2020).

The COVID-19 and the resulting measures of social distancing caused the need for immediate adaptation of labor
relations (Mesquita & Soares, 2020). Thus, in the context of the pandemic, remote jobs (home office) are jobs performed and
made possible by information technologies (IT) such as computers, notebooks, tablets and smartphones with Internet
connection (Bridi et al., 2020).

The Home Office was the solution adopted by part of the workforce and expressed significant challenges, especially
for companies that relied on in-person attendance control as a pillar of labor relations (Losekann & Mourdo, 2020). With the
recommendation of isolation and social distancing, the modality has gained an even greater space in various segments and
economic sectors in Brazil and worldwide (Bridi et al., 2020), besides offering the significant opportunity to maintain
occupations for a portion of the world's population (Losekann & Mourao, 2020).

Thus, in the current scenario of public health crisis, the work environment has become the Home Office. However,
most homes do not have adequate conditions to accommodate work environments, either due to lack of space, inappropriate
furniture or even the multiplicity of functions in the same environment (Mesquita & Soares, 2020). The space and amount of
equipment available for the range of activities are, in many households, less than ideal. The time for tasks and activities to
ensure a consistent level of performance for each of these functions requires considerable coordination and effective teamwork

both within the household, but also with virtual teams with the workplace and with educational institutions (Gulotta et al.,
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2021).

The pandemic brought with it several impacts on the work of the population. The literature reveals several
transformations in the way of teaching as a result of the pandemic scenario (Beech & Anseel, 2020; Brammer & Clark, 2020).
Sigahi et al. (2021) conducted a systematic review that found that the education sector was second only to the health sector in

the number of publications. Chart 1 exemplifies the consequences of changes at work.

Chart 1 - Changes in academic work as a result of COVID-19.

ASPECT RESULTS FOUND IN THE LITERATURE

e  The quarantine has undermined students' performance and made them feel separated from
family, peers, and friends (Meo et al., 2020).

Psychological and e  Moderate to extreme levels of anxiety, depression, and stress were reported by 50.43% of

emotional support 2530 academic workers in Spain (Odriozola-Gonzalez et al., 2020).

e  The work of "someone whose job it is to think, reflect and criticize " can be seen as non-
urgent and irrelevant in the midst of the Covid-19 outbreak (Hage, 2020, p. 1).

e  Educators and scholars need support to cope with the additional burden (Cleland et al.,
2020).

e  Educators performed extra work and tasks, such as providing emotional support and free
extra help for students. They felt constrained to do so, sometimes to the detriment of family

Workload time (Fagell, 2020), a problem that particularly affects women (Boncori, 2020; Gao & Sai,
2020; Korbel & Stegle, 2020).

e  Other important problems are the virtual invasion of home space (Boncori, 2020) and
inaccurate expectations of productivity held by co-workers and supervisors (Ryvasy &
Michalak, 2020).

Faculty members and students have experienced problems in this regard, which includes

difficulties with wi-fi connection (Reyes-Chua et al., 2020), online teaching, software, and

technical glitches (Pather et al., 2020).

Educators lack training in technological tools for teaching and assessment (Reyes-Chua et al.,

Competencies 2020), new pedagogies, effective communication strategies (Patheret al., 2020), and skills to

succeed as a distance worker (Ryvasy & Michalak, 2020).

Editors and reviewers can discuss how to adapt peer review, given that publications on Covid-

Search 19related topics are strategic, but simultaneously, academics have faced work overload during the

pandemic (Eisen et al., 2020).

Source: Adapted from Sigahi et al. (2021).

Resources and
infrastructure

In relation to teachers, Pascoal and Silva (2019) state that they are not restricted only to the classroom, as they need
extra-class hours for other work-related activities, such as planning their classes, correcting tests and activities, researching the
content to be worked on, participating in pedagogical and administrative meetings. Bridi et al. (2020) carried out a research
whose sample field was made up of 92.6% of PhDs and 28.04% of the professionals were of exclusive dedication in the area of
education, with the purpose of observing the main changes resulting from working at home office. Table 2 indicates the main
changes in the home office work of teachers.

Chart 2 - Main changes in the home office work routine.

ASPECT RESULTS FOUND IN THE LITERATURE
Hours per day An increase of 113.69% of workers who perform their work activities for more than 8 hours a
worked day in remote work was identified.

o Before the pandemic, 8.39% of workers performed their work activities on 6 days a week,
increasing to 18.10% during the pandemic, representing an increase of 115.78%.

Days worked L . . .
weekly o Likewise, there was an increase in the range of 7 days a week, whose number varied from
2.32% to 17.77%, accounting for an increase of 666.66% of respondents who work every
day of the week in remote work, i.e., without any rest days in the current scenario.
Rhythm and . .
zlality of 48.45% considered that the pace of work became faster with remote work, and 87.2% answered
g work that the quality of face-to-face work is better or equal to remote work.
Productivity 25.05% had a productivity goal increase in the pandemic period.

Source: Bridi et al. (2020).
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Bentaib et al. (2019) argue that distance education systems are not satisfactory for all learners. The authors further cite
ergonomic, aesthetic, practical, and time-based concerns as reasons for student dissatisfaction. In the distance learning process,
students' performances are affected by psychosocial, anthropometric, and environmental factors (Barattucci, 2019; W. Liang et
al., 2019; Pereira et al., 2021). Students cannot learn effectively using computers that they feel uncomfortable with (Oyadeyi,
2018). Students may experience discomforts such as eye diseases, hand and wrist pain, waist, back and neck injuries, and
headaches while studying in front of a computer screen for a long time (Alaydrus & Nusraningrum, 2019; Portello et al., 2012;
Talwar et al., 2009).

Home offices often include workstations that are poorly designed and can be improved by placing a pillow for lumbar
support, raising the screen or monitor for better posture, and ensuring windows located behind the monitor to prevent glare
(Davis et al., 2020). It is emphasized that the region most affected by work-related musculoskeletal pain is the lower back, due
to the nature of workstations. However, it has been verified that complaints regarding pain in the shoulder and neck regions are
becoming very frequent (Mesquita & Soares, 2020).

In this context, to continue to disregard the reality of this work modality can lead to irreversible damage to the
workers' health, being necessary the development of research in the area, which proves that creativity and collaboration are the
best tools at the moment, and can, potentially, be the new focus of action for several Occupational Safety professionals
(Mesquita & Soares, 2020).

Ergonomics, considered an occupational risk, should ensure, through a systemic and interdisciplinary approach, the
best conditions of productivity, quality, safety and preservation of health and well-being of the individual (Mesquita & Soares,
2020). For this, it is necessary to take into consideration not only the constant evolutions that occur in the world of work, but
also the changes in the sociodemographic and epidemiological profile of workers and their consequences (Hyeda & Costa,
2017).

This paper aims to conduct a case study, in the form of an opinion poll, on the ergonomics of the academic
community of a higher education institution that started working in a home office regime, in order to study the impacts related

to the transition from working away from home to home office as a result of the COVID-19 pandemic.

2. Methodology
As well as in the works developed by Guimardes (2015) and Sampaio and Batista (2021), the present work consists
of a descriptive research of the case study type using a form, whose data were treated quantitatively and qualitatively. The

methodology of this study was divided into the following steps.

2.1 Literature review

The first stage consisted of the literature review, whose objective was to find documents and scientific productions
relevant to the topic discussed in this article. A search was made regarding the theme in the SCOPUS database (Elsevier,
2019), the largest database of abstracts and citations of literature reviewed by: scientific journals, books and conference papers
and also in GOOGLE SCHOLAR. For the sake of comprehensiveness, the English keywords "Ergonomics”, "Telework",

"Home office", "Pandemic", "Working conditions”, "Covid-19" and "Workplace" were used.

2.2 Form
Then, a Google Forms form was created, based on the requirements of Regulatory Standard 17 - Ergonomics (NR-
17), to be directed to the academic community (teachers and administrative technicians) of the Polytechnic School of

Pernambuco - POLI/UPE, object of this study.
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The form was sent by e-mail, through the institutional e-mail of the Human Resources sector of the institution and
consisted of closed answers, with few fields to dissect, requiring little time to answer. The electronic form did not ask for the

name or e-mail address of the person who was answering, reinforcing the fact that no one was identified.

2.3 Data analysis

After completing the application of the form, the information collected was treated according to the Bardin Method
(1977), which consists of dividing the results into three phases. The first phase consists of a pre-analysis of the initial ideas,
organizing the data obtained. Then, the material is explored, which consists in explaining all the data organized in the previous
phase. And finally, the treatment of results, inference, and interpretation, which are the raw results organized according to the
researchers' best understanding.

Given that the data are objective and behavioral in nature, descriptive statistics were used in the data treatment
phase. This method helps both to explain the main objective of studies and to indicate the behavioral tendency of the sample
field, illustrating how the participants sought to adapt to the changes in the work regime.

After the data treatment, graphs were prepared, aiming at a better visualization of the results obtained to be analyzed

and discussed properly.

3. Results and Discussion

Data collection took place over 15 days, with only one electronic questionnaire application cycle. Based on the
methodology of Statistical Process Control (Deming, 1967) and using the snow ball technique (Biernacki & Waldorf, 1981), it
was found that the survey exceeded the minimum number of responses to obtain the necessary statistical validity and the

results were divided into the two categories presented below.
3.1 Sample field characteristics
First, as shown in Figure 1, the participants were asked what age group they were and what position they held in the

educational institution (EI) (Figure 2).

Figure 1 - Age group of the research participants.

6.8% - 1,7%

= 18 to 30 years old
= 31 to 40 years old

41 to 50 years old
= 51 to 65 years old
= Qver 65 years old

Source: Authors (2021).
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Figure 2 - Employment relationship of the research participants.

1,69%

1 [_1,69%

= Administrative
Technician

= Teacher

Teacher / Technician
Egress

= Service Provider

Source: Authors (2021).

Analyzing Figure 1, it is evident that a large part of the employees of the university studied has a high age. It can be
seen that more than half are over 50 years old, and more than 80% are over 40. As expected, according to Figure 2, it is noted
that the majority of employees are professors, with 85% of the data. Relating the information in Figures 1 and 2, one can
conclude that El has a teaching staff that is mostly older.

Next, as shown in Figures 3 and 4, information was gathered regarding the working conditions in the home office
model of the research participants.

Figure 3 - Beginning of implementation of the home office of the research participants.

® Was already working

= | went to work because
of the pandemic

Source: Authors (2021).
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Figure 4 - Home office work shifts of the research participants.

95,0%
89,8%
90,0%
85,0%
79,7%
80,0%
76,3%
75,0%

70,0%

65,0%
Morning Afternoon Evening

Source: Authors (2021).

In the graph in Figure 3, almost 80% of the EI employees started working in the home office model due to the
COVID-19 pandemic scenario, while just over 20% already used this modality to work. Among the shifts, all the participants
pointed out that they work more than one shift in home office. In Figure 4, the morning shift stands out (almost 90%), while
the afternoon and evening shifts are statistically similar and not so far from the percentage of the morning shift.

Regarding the location of the home environment used for work, the answers are presented in Figures 5 and 6.

Figure 5 - Research participants' availability of a fixed workplace.

= Yes
= No

Source: Authors (2021).
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Figure 6 - Work environment location of the research participants.

Bedroom [ 12,9%
Offices |G 39,3%
Dining room [INEGEE 12,5%
Living room [NINGENE 12,5%
Balcony [ 3,6%
Reversibleroom M 1,8%
Visiting room [l 1,8%
0,0% 10,0% 20,0% 30,0% 40,0% 50,0%
Source: Authors (2021).
The graphs in Figures 5 and 6 show that most of the interviewees (91.5%) have a fixed place to work. Among those
who work at a fixed location, we observe a predominance for the use of bedrooms and offices as the points of residence most
chosen for the performance of home office activities, presenting more than 80% of the cases.

Finally, the participants were asked about the role of electronic devices in their work (Figure 7) and whether they had
vision problems of any kind (Figure 8).

Figure 7 - Research participants' use of electronic equipment at work.

0%

= Yes
= No

Source: Authors (2021).
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Figure 8 - Vision problems of the research participants.

= Yes
= No

Source: Authors (2021).

As expected, Figure 7 confirmed that all respondents use electronic equipment in order to perform their work at home
office. We know that the use of equipment such as computers and cell phones can wear out vision, and Figure 8 shows that a

good number of the EI employees already have some problem of this specific nature.

3.2 Ergonomic conditions of the sample field

According to a study by Ayyildiz and TaskinGumus (2021), "Psychosocial Health and Satisfaction" are the main
factors in distance learning. Also according to the authors, "Computer/Workstation", "General Room/Office Condition",
"Seating™ and "Equipment" appear as the second, third, fourth and fifth main factors in terms of distance learning ergonomics.
Then, after collecting more personal information from the participants, the actual survey regarding ergonomic working
conditions was carried out. Previously, the interviewees were asked how they evaluated the comfort conditions of their
respective workplaces (Figure 9).

Figure 9 - Classification of comfort in the work environment.

5’1%'\0’0%r5’1%

® 5 - Excellent
= 4 - Good
Sl 3 - Acceptable/regular

= 2 - Bad

= ] - Terrible

Source: Authors (2021).
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It was difficult to find anyone who did not rate their work environment with ergonomic conditions at least at an
acceptable/regular level (Figure 9). Only 5% of the respondents rated the comfort of their work environment as bad and none
as poor. Therefore, as shown in Figures 10 and 11, EI employees were asked whether they had implemented ergonomic

improvement measures at their workstations in the home environment and, if so, what these measures were.

Figure 10 - Measures of adequacy aiming at ergonomic comfort.

=Yes
= No

Source: Authors (2021).

Figure 11 - Implemented suitability measures.

I purchased a height adjustable chair TN 46,2%
[ started working at a fixed desk IEEEEEEEEEEEEEEEEEEEEES—— 38,5%
I purchased a chair with a rounded front seat edge IEEEGEGGGGGEGNGGEGEGGG——————_ 38,5%
I bought a chair with lumbar support GGG 30,8%
Purchased a Notebook/Monitor stand IEEEEEEEGGG——————— 23.1%
I bought a more ergonomic mousepad I 15,4%
I purchased a footrest H—— 10,3%
[ purchased a mobile keyboard s 5,1%
[ bought a second large canvas and a good bench = 2,6%
[ bought an extra monitor to improve vision and.. =l 2 6%
Whiteboard for brush = 2,6%
None shown B 2,6%

0,0% 5,0%10,0%45,0%20,0%25,0%30,0%85,0%40,0%45,0%60,0%

Source: Authors (2021).

More than 32% of the employees carried out measures to improve the ergonomic conditions of their workstations
(Figure 10). Among such measures, Figure 11 highlights the acquisition of seats with adjustable height and rounded front edge
(46.2% and 38.5% of the cases respectively), which contribute to a better circulation of blood in the lower limbs, and those
who started to work on fixed benches intended exclusively for home office. Generally, it is not considered worthwhile to invest

money in chairs. But according to data from Fundacentro (2001), it must be taken into consideration that a chair lasts for years,
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and that its cost per day is only a small fraction of the cost per hour of labor (an estimate is 0.1%, even reaching 0.01%). A
goad chair, which improves productivity and job satisfaction, offsets this minimal cost.

It was also asked if there were any difficulties in implementing the suitability measures (Figure 12), and if so, what
were the difficulties (Figurel3).

Figure 12 - Difficulties for the implementation of the adequacy measures.

= Yes
= No

Source: Authors (2021).

Figure 13 - Difficulties for the implementation of the adequacy measures.

Financial [N 51,5%
Inability to move furniture and objects around |GGG 33,3%
I didn't worry about it NN 21,2%
Lack of knowledge NN 18,2%
None [ 9.1%

Buy an ergonomically suitable office chair,
wrist and footrest

M 3,0%
Lack of space, too much equipment [l 3,0%
0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%
Source: Authors (2021).
Less than half (43,6%) of the employees of El found difficulties to implement the improvement measures (Figure
12). Among such difficulties, the Figure 13 indicates that more than 50% of the cases were due to financial issues and also the
impossibility to move furniture from place to place, with 33.3% of the cases.

Next, the issue of the benches and seats used by EI employees at their workstations was investigated (Figures 14 to
16).
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Figure 14 - Use of tables or benches in the execution of the work.

= Yes
= No

Source: Authors (2021).

Figure 15 - Where those who do not use a fixed desk work.

40,0%
33,3%

30,0%

20,0% 16,7% 16,7% 16,7% 16,7%

- I I I I
0,0%

Improvised Sitting on Whiteboard Sofa
table the living  for brush
room floor

Source: Authors (2021).

Figure 16 - Characteristics of the seats used during the work.

Backrest shaped slightly adapted to the body ||| |G|k T 61.0%
Rounded front edge of seat ||| KNG 55.9%
Adjustable Height [ N 54.2%
Lumbar support || | | 39,0%
None of the alternatives ||| | | j JJl 20,3%

0,0% 20,0% 40,0% 60,0% 80,0%
Source: Authors (2021).
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The concern with the characteristics of the seat is justified because a seat that does not allow a proper working
posture causes risk of pain and discomfort in those who use them. Guimaraes (2015) conducted a survey of information
regarding the risks of pain that workers are subjected to due to seats without ideal ergonomic conditions used at work, and

reached the results shown in Table 1.

Table 1 - Risk of pain due to posture conditions generated by workstation seating.

Posture/posture Risk of pain

Sitting without
extensor muscles of the dorsum

backrest
Seat too high lower back, legs, knees and feet
Seat too low back and neck

Source: Guimardes (2015).

As shown by Guimardes (2015), a seat without conditions to contribute to an ergonomically suitable posture for
users becomes a risk to their health and comfort. Studies by Edwar et al. (2020), indicate that several factors of distance
education contribute to musculoskeletal disorders of both students and teachers. Therefore, ergonomic factors should be
considered when choosing a chair.

In addition to a proper seat, a workstation that meets the ergonomic requirements for proper working conditions is

composed of several factors. Figure 17 illustrates an example of a workstation that complies with ergonomic guidelines.

Figure 17 - Example of a workstation suitable for the home office.

1 - monitor with adjustable position and angle; 2 - adjustable text support; 3 - mobile and adjustable keyboard; 4 - adjustable backrest; 5 -
table with adjustable height; 6 - adjustable seat height; 7 - chair with stable base and wheels; 8 - footrest. Source: Fundacentro (2001).

In an ergonomic study conducted by Sampaio and Batista (2021), in a law office, it was found that the main
ergonomic irregularities referred mainly to the lack of equipment that assists ergonomics, then seats that contribute to a better

sitting and finally the layout conditions of the work environment. In view of the important role that equipment can play in
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ergonomic health, Figure 18 to 22 indicates the questions that were asked precisely to investigate many of the factors indicated
in Figure 17.

Figure 18 - Use of footrest.

= Yes
= No

Source: Authors (2021).

Figure 19 - Use of adjustable media for dynamic document reading.

= Yes
= No

Source: Authors (2021).

Figure 20 - Mobility of electronic equipment screen settings.

= Yes
= No

Source: Authors (2021).
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Figure 21 - Height of mouse and keyboards allow for a straight fist.

= Yes
= No

Source: Authors (2021).

Figure 22 - Availability of electronic equipment height adjustment.

= Yes
= No

Source: Authors (2021).

According to the data in the previous charts, only the issue of screen angulation (Figure 20) and the height of the
mouse and keyboard (Figure 21) were higher than 50% of the cases. Next, the research participants reported the parts of the

body where there were more complaints of pain and discomfort while working (Figure 23).
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Figure 23 - Main complaints related to home office.

Neck pain I 64,4,
Lumbar pain IS 57 6%
Back pain HEEEEEEESSSSSSSSS———— 54,2%
Numbness in the legs NI 37,3%
Pain in the wrist I 35,6%
Pain in the arms EE———————— 30,5%
None mmmmmm 11,9%
Pain in the shoulders mm 5,1%
Tired view B 1,7%
Pain in the legs B 1,7%
Numbness in the fingertips B 1,7%
Stiffness in the fingers W 1,7%
0,0% 20,0% 40,0% 60,0% 80,0%

Source: Authors (2021).

Almost 12% of the interviewees have no complaints about the execution of the work (Figure 23). This is in line with
what was seen in the graph in Figure 9, because more than 55% considered the ergonomic conditions as good or excellent.

The graph in the Figure 23 indicates that the main complaint is about neck pain. According to information from
Fundacentro (2001), absenteeism and burden (particularly neck, shoulder, and back pain) can be reduced by adapting the
workstation to the correct placement of screens and controls in relation to the height of the worker's eyes and hands. Thus, the
high complaint of neck pain can be justified by the fact that most of them (91.5%) do not have adjustable stands to facilitate
simultaneous reading and typing (Figure 19) and the electronic equipment used during work is not supported on height-
adjustable stands (72.9%), as indicated in Figure 22.

Right after neck pain, we have low back pain and back pain, with practically the same statistical values. Taking the
statistical value of who has a chair with lumbar support in Figure 16 (39%) and comparing it with the lumbar region
complaints in Figure 23 (57.6%), we see that they complement each other. Therefore, it is possible to conclude that most of the
interviewees whose seats did not have lumbar support were the ones who complained of pain in the region.

Now, observing the data referring to pain in the arms and wrists, 30.5% and 35.6%, respectively (Figure 23), and
comparing it with the graph in Figure 21, where 33.9% of the interviewees did not have the computer mouse and keyboard
aligned at an adequate height, we can conclude that the values are statistically similar. Thus, it is implied that those whose
mouse and keyboard were not at an ergonomically adequate height were the same ones who complained of pain in their arms
and wrists.

Only 8.5% of the respondents had a footrest (Figure 18). Compared to the 39% who complained of numbness and
pain in the legs (Figure 23), we observe that footrests did not play such a significant role in the statistics of complaints. In
contrast, the fact that more than half of the respondents have height-adjustable seats and rounded front edges, contributing to
better blood circulation in the legs, may be more related to EI employees who do not complain of leg problems.

In a research conducted by Grandjean (1978), he followed 246 different people who worked sitting in their homes
and found the parts of the human body that presented the most problems in this way of working. The results are presented in

Figure 24.
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Figure 24 - Main complaints related to sitting work.
Head (14%)

Nape and shoulders (24%)

Back (57%)
Buttocks (16%)
Thighs (19%)

Knees and feet (29%)

Source: Adapted from Grandjean (1978).

Analyzing the information in the Figure 24 and comparing it with the data collected in this research, we notice that
the complaints about working in the home office model have not changed much over the last 43 years. The parts of the body
most affected are the back, the lower limbs, and the neck/neck. Thus, the existence of physical stress and diseases such as low
back pain, exhaustion, and muscle strains, among others, have been common for quite some time in this work model (Gomes et
al., 2017).

In this context, ergonomics is one of the factors of great importance and influence on productivity and comfort of
employees (Menezes, 2017). According to INBEP (2016), when investing in ergonomics, among several benefits, one can
highlight:

- Reduction in the number of absences and leaves of absence;

- Reduction of waste;

- Improved quality of life;

- Professional valorization;

- Productivity.

Therefore, when a work system receives an intervention-for example, a physical workplace redesign, a work process
change, or updated equipment-being carried out from a participatory ergonomic perspective, it is often emphasized how
important it is to involve stakeholders in the analysis and design process so that their perspectives contribute to the
development, and ensure acceptance of the solution (Berlin et al., 2021).

4. Final Considerations

With the pandemic scenario of COVID-19, education systems had to undergo considerable changes to adapt to the
new reality. It was not only the students who had to migrate to the home environment to perform their academic activities, the
El faculty and administrative staff also had to adjust to the new reality and start implementing the home office as a work
model. Thus, ergonomics gained strength and a prominent role in the new global scenario.

In the present research, among the employees of the analyzed EI, 88% reported complaining of pain in at least one
part of the body while working in the home office model, even though 55% of them previously considered that the ergonomic
conditions of their respective workstations were "good or excellent". Among the complaints, neck pain (64.4% of the cases),
back pain (57.6% in the lumbar region and 54.2% in the upper part of the spine), numbness in the legs (37.3%), and pain in the

wrists and arms, with 35.6% and 30.5%, respectively, stand out.
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It was found that the lack of improvements in equipment and furniture and interventions in the comfort conditions of
the workstations directly influenced the complaints of the research participants. Thus, analyzing the previous information, we
conclude that the adoption of measures aimed at ergonomic comfort in the home office is directly related to better physical
working conditions. Thus, the adoption of an adequacy measure brings improvement in the performance and health of the
worker who is in home office model.

Finally, it is important to continue investigations regarding the ergonomic conditions of more economic classes
directly affected by the COVID-19 pandemic. Thus, it is recommended that future work continue to show the importance of

proper working conditions for those working in the home office format.

References

Alaydrus, L. L., & Nusraningrum, D. (2019). Awareness of workstation ergonomics and occurrence of computer-related injuries. Indian Journal of Public
Health Research & Development, 10(11), 3305. https://doi.org/10.5958/0976-5506.2019.04091.9

Associacdo Brasileira de Ergonomia (ABERGO). What is ergonomics. 1999. Available at: http://www.abergo.org.br/internas.php?pg=0_que_e_ergonomia.

Ayyildiz, E., & Taskin Gumus, A. (2021). A novel distance learning ergonomics checklist and risk evaluation methodology: A case of Covid-19 pandemic.
Human Factors and Ergonomics in Manufacturing & Service Industries, 1-15. https://doi.org/10.1002/hfm.20908

Barattucci, M. (2019). Predicting learning outcomes in distance learning universities: Perspectives from an integrated model. Communications in Computer
andInformation Science, 1091, 30-40. https://doi.org/10.1007/978-3-030-31284-8_3.

Bardin, L. Content Analysis. Edi¢Bes 70, 1977.

Beech, N., & Anseel, F. (2020). COVID-19 and Its Impact on Management Research and Education: Threats, Opportunities and a Manifesto. British Journal
of Management, 31(3), 447-449. https://doi.org/10.1111/1467-8551.12421

Bentaib, M., Talbi, M., & Touri, B. (2019). Integration of a computer device for learning and training situations: The case of Faculty of Sciences Ben M'sik
(FSBM). International Journal of Emerging Technologies in Learning, 14(3), 243-249. https://doi.org/10.3991/ijet.v14i03.9355

Berlin, C., Bligard, L.-O., BabapourChafi, M., & Eriksson, S. (2021). Development of a stakeholder identification and analysis method for human factors
integration in work system design interventions - Change Agent Infrastructure. Human Factors and Ergonomics in Manufacturing & Service Industries, 1-20.
https://doi.org/10.1002/hfm.20910

Biernacki, P., & Waldorf, D. Snowball Sampling: Problems and techniques of Chain Referral Sampling. Sociological Methods & Research, vol. no. 2,
November. 141-163p, 1981.

Brammer, S., & Clark, T. (2020). COVID19 and management education: Reflections on challenges, opportunities, and potential futures. British Journal of
Management, 31(3), 453-456. https://doi.org/10.1111/1467-8551.12425

Brazil. law N. 13.467, of July 13, 2017. Provides for Consolidation of Labor Laws (CLT). Available at: https://www.normaslegais.com.br/legislacao/Lei-
13467-2017.htm.

Brasil. Ministry of Labor and Employment. NR 17 - Ergonomics. Brasilia: Ministry of Labor and Employment, 2018. Available at:
https://www.gov.br/trabalho/pt-br/inspecao/seguranca-e-saude-no-trabalho/normas-regulamentadoras/nr-17.pdf/view.

Bridi, M. A., Bohler, F. R., Zanoni, A. P., Braunert, M. B., Bernardo, K. A. S., Maia, F. L., & GU, O. (2020). Remote/home-office work in the context of the
COVID-19 pandemic. Curitiba: Universidade Federal do Parand, Grupo de Estudos Trabalho e Sociedade.

Davis, K. G., Kotowski, S. E., Daniel, D., Gerding, T., Naylor, J., & Syck, M. (2020). The home office: Ergonomic lessons from the "New Normal®.
Ergonomics in Design, 28, 4-10. https://doi.org/10.1177/1064804620937907

Deming, W. Edwards. "Walter A. Shewhart, 1891-1967," American Statistician. 21: 39-40, 1967.

Donthu, N., & Gustafsson, A. (2020). Effects of COVID-19 on business and research. Journal of Business Research, 117, 284-289.
https://doi.org/10.1016/j.jbusres.2020.06.008

Edwar, M., Moch, B. N., & Muslim, E. (2020, September 28). Ergonomics and Workstyle Risk Factors Analysis of Musculoskeletal Disorders in Students
Conducting Distance Learning. ACM International Conference Proceeding Series. https://doi.org/10.1145/3429789.3429796

Elsevier. About Scopus. Available at: https://www.elsevier.com/solutions/scopus.

Fundacentro. Ergonomic Checkpoints - Practical and easy-to-apply solutions to improve safety, health, and working conditions. Fundacéo Jorge Duprat
Figueiredo de Seguranca e Medicina do Trabalho. 2001.

Gomes, D., Silveira, F., & Horsth, A. (2017) Ergonomic assessment of the worker in civil construction: risks minimized by regulation and labor gymnastics,
REV. Educ. Environment. Heal. (1).

18


http://dx.doi.org/10.33448/rsd-v11i2.25879

Research, Society and Development, v. 11, n. 2, €38411225879, 2022
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v11i2.25879

Grandjean, E. (1978) Ergonomics of the home. London, Taylor & Francis.

Gulotta, C. J., Madeira-Revell, K., & Fendley, M. E. (2021). A heuristic international glimpse at SARS-CoV-2 effects on work-home equilibrium and women.
Human Factors and Ergonomics in Manufacturing & Service Industries, 1-8. https://doi.org/10.1002/hfm.20905

Haubrich, D. B., & Froehlich, C. (2020). Benefits and Challenges of Home Office in Information Technology Companies. Revista Gestdo & Conexdes, 9(1),
167-184, https://periodicos.ufes.br/ppgadm/article/view/27901.

Hyeda, A., & Costa, E. S. M. C. (2017). The relationship between ergonomics and chronic noncommunicable diseases and their risk factors. Brazilian Journal
of Occupational Medicine, 15(2). https://cdn.publisher.gnl.link/rbmt.org.br/pdf/v15n2a08.pdf.

IBGE. Brazilian Institute of Geography and Statistics.2020.
INBEP. The benefits of ergonomics in companies, 2016. Available at: http://blog.inbep.com.br/dicas-de-ergonomia-nas-empresas/

International Ergonomics Association (IEA). (2020). Human factors/ergonomics (HF/E): Definition and applications. Available at: https://iea.cc/what-
isergonomics/

Liang, W., Liu, J., Lang, Y., Ning, B., & Yu, L. F. (2019). Functional workspace optimization via learning personal preferences from virtual experiences.
IEEE transactions on visualization and computer graphics, 25(5), 1836-1845. https://doi.org/10.1109/TVCG.2019.2898721

Losekann, R. G. C. B., & Mourdo, H. C. (2020). Desafios do teletrabalho na pandemia covid-19: quando o home vira office. Caderno de Administracao, 28,
71-75, http://periodicos.uem.br/ojs/index.php/CadAdm/article/view/53637/751375150139.

Menezes, L. F. D. S. Andlise ergondmica do trabalho (aet) como fator de melhoria da produtividade: uma revisdo bibliografica / Menezes, Luiz Felipe Dos
Santos, Torres, Manoel Gerénimo Lino. - Maceid. 2017. TCC (Graduation - Production Engineering) - Centro Universitario CESMAC, 2017.

Mesquita, D. F., & Soares, M. I. (2020). Ergonomics in the era of telework: impacts for occupational health and safety. Lavras Educational Foundation.
http://localhost:80/jspui/handle/123456789/535.

ILO. International Labor Organization.2020.

Oyadeyi, J. B. (2018). An assessment of computer anxiety among distance learning freshmen in South Western Nigeria. KIU Journal of Social Sciences, 4(2),
151-159. http://www.ijhumas.com/ojs/index.php/kiujoss/article/view/342

Pascoal, P. A. G., Silva, P. C. D. Riscos psicossociais da atividade docente e analise da discussdo: uma pesquisa sobre a satde e seguranga do professor da
educagdo basica a partir dos principios da ergonomia. Pesquisa, Sociedade e Desenvolvimento, [S. I.], v. 8, n. 1, pag. e4181619, 2019. 10.33448/rsd-v8i1.619.
Disponivel em: https://www.rsdjournal.org/index.php/rsd/article/view/619.

Pereira, A. S., Gomes, R. M., Marques, D. R., & Walker, S. L. (2021). Psychometric properties of the European Portuguese Version of the Distance Education
Learning Environments Survey (DELES). CurrentPsychology, 40, 367-378. https://doi.org/10.1007/s12144-018-9919-2

Portello, J. K., Rosenfield, M., Bababekova, Y., Estrada, J. M., & Leon, A. (2012). Computer-related visual symptoms in office workers. Ophthalmic and
Physiological Optics, 32(5), 375-382. https://doi.org/10.1111/j.1475-1313.2012.00925.x

Sampaio, K. R. A., & Batista, V. (2021). Ergonomic Work Analysis (AET) in the office environment: A case study in a company in the city of Manaus-AM.
Research, Society and Development, 10(7), €53110716478, 10.33448/rsd-v10i7.16478. https://www.rsdjournal.org/index.php/rsd/article/view/16478.

Sigahi, T. F. A. C., Kawasaki, B. C., Bolis, I., & Morioka, S. N. (2021). A systematic review on the impacts of Covid-19 on work: Contributions and a path
forward from the perspectives of ergonomics and psychodynamics of work. Human Factors and Ergonomics in Manufacturing & Service Industries, 1-14.
https://doi.org/10.1002/hfm.20889

Talwar, R., Kapoor, R., Puri, K., Bansal, K., & Singh, S. (2009). A study of visual and musculoskeletal health disorders among computer professionals in
NCR Delhi. Indian Journal of Community Medicine, 34(4), 326-328. https://doi.org/10.4103/0970-0218.58392

19


http://dx.doi.org/10.33448/rsd-v11i2.25879

