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Abstract: This work aims to apply the Short Diagnosis in a sawmill in Amazonia. The originality of this
work lies in the application of an ergonomic intervention method that allows the identification of initial
ergonomic demands, as well as aspects related to the improvement of the production process, work
systems and the organization as a whole. Regarding the approach to the problem, this study is char-
acterized as qualitative and exploratory in terms of objectives. From the standpoint of technical proce-
dures, action research was used in this study in the form of a case study. The sample used in the
study was intentional non-probabilistic. The main results stand out, the application of the Short Diag-
nosis approach that allowed the enterprise's knowledge in a short period of time; providing insights for
future projects due to the identification of points of improvement related to production and manage-
ment factors; recognition of ergonomic aspects in the observed activities; improved the enterprise's
internal communication, and recommendations for organizational and ergonomic projects. Considering
the theoretical and practical implications, the work enriches the literature related to the application of
ergonomic intervention methods, in addition to pointing out the relevance of the Short Diagnosis as a
practical tool for organizations of different sizes.

Keywords: Ergonomics. Methods. Activity analysis.

Resumo: Este trabalho tem como objetivo aplicar o Diagnéstico Curto em uma serraria na Amazénia.
A originalidade deste trabalho reside na aplicacdo de um método de intervencdo ergondémica que
permita identificar demandas ergon6micas iniciais, bem como aspectos relacionados & melhoria do
processo produtivo, dos sistemas de trabalho e da organizagdo como um todo. Com relagdo a abor-
dagem do problema, este estudo caracteriza-se como qualitativo e exploratério quanto aos objetivos.
Do ponto de vista dos procedimentos técnicos, a pesquisa-acao foi utilizada neste estudo na forma de
um estudo de caso. A amostra utilizada no estudo foi ndo probabilistica intencional. Destacam-se
como principais resultados, a aplicacdo da abordagem de Diagnéstico Curto que possibilitou o conhe-
cimento da empresa em um curto periodo de tempo; fornecendo insights para futuros projetos devido
a identificacdo dos pontos de melhoria relacionados aos fatores produtivos e de gerenciamento; reco-
nhecimento dos aspectos ergonémicos nas atividades observadas; melhorou a comunicacao interna
da empresa, e recomendac¢fes para projetos organizacionais e ergondémicos. Considerando as impli-
cacdes tedricas e préticas, o trabalho enriquece a literatura relacionada a aplicacdo de métodos de
intervencao ergonémica, além de apontar a relevancia do Diagnéstico Curto como ferramenta prética
para organizacdes de diversos portes.

Palavras-chave: Ergonomia. Métodos. Analise da atividade.

1 INTRODUCTION
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The timber sector occupies a prominent position in the social and economic
scenario at the global and Brazilian levels, as wood is one of the main raw materials
in many segments of the economy, such as construction and furniture manufacturing
(VIDOR et al., 2010). Standing out for being a sector of the Brazilian economy of
great representativity, given the generation of income, taxes, foreign exchange, and
jobs (NUNES; MELO; TEIXEIRA, 2012).

In this segment, sawmills have always been prominent in the number of com-
panies as well as in wood consumption (ELEOTERIO; STORCK; LOPES, 2012),
making Brazil appear in the international context as the 11th largest lumber producer
in the world (Associacdo Brasileira dos Produtores de Florestas Plantadas - ABRAF,
2012). The sawmills came up with a tool capable of turning wood into raw material,
and gradually had to increase machinery in their work process, but although it is of
great importance, the sawmill activity is mostly performed under adverse conditions,
in particular to the physical integrity of the human being, who remains exposed to
unfavorable work environments: inappropriate weather conditions; high noise levels;
poor lighting and inadequate postures (CULCHESK et al., 2015).

Occupational health and safety encompass the social, mental and physical
well-being of workers through health and safety measures that require the collabora-
tion and participation of both employers and workers in health and safety programs,
forcing them to address issues related to occupational medicine, occupational hy-
giene, toxicology, safety engineering, ergonomics, among others (BUREAU INTER-
NACIONAL DO TRABALHO, 2009).

The Short Diagnosis is a generalist approach, conducted by individuals with
different skills, its analysis is centered on work situations and its results constitute aid
to future project definitions (DELTOR; GUERIN, 1994). The results of the Diagnosis
have a pedagogical medium and observation is the occasion to contextualize general
reasoning about the importance of considering real work for any intervention on the
work system (SILVA, 2007).

Thus, this paper aims to apply the Short Diagnosis in a sawmill located in
Amazonia as an ergonomic intervention tool. The work is divided into three parts: (1)
literature review dealing with ergonomics and short diagnosis; (2) methodology; and

(3) results, conclusion and references.
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2 LITERATURE REVIEW

2.2 Ergonomics

According to Dul & Weerdmeester (2004), ergonomics also called human fac-
tors is a scientific discipline that studies the interactions of men with other elements
of the system, making applications of theory, principles and design methods to favor
human well-being overall system performance. Ergonomics emerged in England after
World War Il through the creation of the first ergonomic society, physiologists, archi-
tects, designers, and economists to create the first ergonomic society - Ergonomics
Research Society (LAVILLE, 2007).

Ergonomics is a science that aims to solve problems of the relationship be-
tween man, machine, equipment, and tools, that is, it solves conflicts between man
and the technology applied to his work (MORAES; MONT'ALVAO, 2000). It also
helps to reduce problems related to health, comfort, and efficiency during the devel-
opment of activities, reducing the risks of occupational accidents (CAMFIELD et al.,
2006).

lida (2005), in turn, points out that ergonomics is the study of the adaptation of
work to man, and the work is not only that performed with machines and equipment,
but the whole relationship situation between a man and a productive activity.

The Regulatory Standard (NR-17) regarding ergonomics aims to establish pa-
rameters that allow the adaptation of working conditions to the psychophysiological
characteristics of workers, in order to provide maximum comfort, safety, and efficient
performance. This should apply to companies whose working conditions include as-
pects related to the lifting, transport, and unloading of materials, furniture, equipment
and environmental conditions of the workplace and the organization of the work itself
(Brasil, 1978e).

In terms of ergonomic objectives, lida (2005) states that ergonomics seeks the
safety, satisfaction, and well-being of workers in their relationship with production
systems. Knowing that production systems evolve with the development of technolo-
gy, as machines every day take on heavy work, increasing productivity and product

quality, man is assigned mental and sensory effort.
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With this, it is important to recognize that companies invest in ergonomics.
There are several reasons because, in addition to the return on investment project, it
includes the ethical obligation to provide a safe, regulatory compliant work environ-
ment while remaining competitive in the market for the most talented employees and
in accordance with collective bargaining (HUGHES; NELSON, 2009). In this sense,
Miles & Perrewe (2011) explain that through ergonomics such as: reducing medical
costs, reducing absenteeism and improving worker satisfaction is a way to protect

organizational assets making the company more competitive in the market.

a) Ergonomic Action

Ergonomic action takes into consideration criteria such as workers' health and
also criteria related to the efficiency of productive action, which may lead to different
theoretical and methodological orientations, seeking to clarify the productive perfor-
mance and the consequences of the activity for the people involved, that is, Ergo-
nomic action seeks both effects on people and effects on the company. The criteria
of ergonomic action must be carefully analyzed for each intervention, as ergonomics
has a specificity of problems with different concepts that must be respected (DAN-
IELLOU; BEGUIN, 2007).

Abrahéo et al. (2009), explains that in ergonomic action there are own analysis
methods and techniques to identify the problems caused to man by the inappropriate
use of artifacts, work organization and environments, seeking solutions for the worker
to have comfort, quality, efficiency. and effectiveness. The knowledge used or stud-
ied in ergonomic action is structured according to the demands of intervention, and
situations alternate and present particularities that can be analyzed through previous
work for the diagnosis of new situations.

The ergonomic action has the purpose of modifying work, this modification
contributes to the perception of work that does not change workers' health, as well as
to achieve economic goals pre-defined by the company (GUERIN et al., 2001).

The specificity of ergonomic action, which aims at action, is the dynamic rela-
tionship between the demand that the ergonomist has agreed to address; the means
made available to them; choosing the work situations he will seek to analyze more

accurately; the determinants and dimensions of the activity, the analysis of which he
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will narrow down; the possible outputs that he identifies in the situation, and especial-
ly the social forces capable of advancing the treatment of the problems raised (DAN-
IELLOU; BEGUIN, 2007).

b) Short Diagnosis

The short diagnosis is centered on the analysis of work situations and its re-
sults are an aid to future projects. It corresponds to a stage that aims to identify the
issues related to the content, the conditions of the work, as well as its organization in
the elaboration and conduct of change or investment projects (DELTOR; GUERIN,
1994).

Considering the studies by Deltor & Guérin (1994) in which presents the direc-
tion of the short diagnosis starting from the demand and ending in the action, men-
tioning the three basic steps (demand analysis, diagnosis and put in motion), as

shown in Figure 1.

Figure 1 - Short diagnosis direction.

Demand analysis or Diagnosis Putin motion
D feasibility study A
E SR ) R C
M + Negotiate the rules «Position the » Moment of T
A of the game; problem in the appropriation;
N « Explain the broad context of the « Hierarchize the |
D lines of the work system; key points; 0]
methodology; + Search the access + Align them with N
« Design points for company
intervention movement; strategies;
protocol; + Identify actors' - Opportunity for a
+ Evaluate the issues and possible debate.
maneuvering implications.
margins.
~— ~——/

Source: Adapted from Deltor & Guérin (1994).

According to Coelho, Albuquerque & Vaz (2015), the short diagnosis has sev-
eral benefits, namely: it allows an evaluation in a short period of time, it allows a
knowledge of the company and its demands, it provides senior management with
insights for application in future projects, improves internal communication, as well as

promoting an organizational debate to enable possible changes.
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The results of the short diagnosis should enable workers and their representa-
tives (unions, for example) to identify what the diagnosis reveals to them in the con-
text of the changes envisaged. The diagnosis is then able to open a space for debate
or even negotiation (SILVA, 2007).

The short diagnosis enables a dialogue between employees and senior man-
agement about the ergonomic conditions of the company for future improvements.
The use of this approach by professionals in the area of ergonomic work analysis
(ETA) has allowed relevant diagnoses and enriching transformation projects (SILVA,
2007).

As mentioned, the Short Diagnosis was developed in France in 1990 by AN-
ACT (National Agency for the Improvement of Working Conditions) to serve French
small and medium enterprises (DELTOR; GUERIN, 1994).

In Brazil, Silva (2007) applied Short Diagnosis to a medium-sized company in
the remolded tire manufacturing industry in conjunction with the Ergonomic Check-
points (FUNDACENTRO, 2001) and the postural analysis tool "OWAS". In an article,
Assuncgéo et al. (2010) described working conditions in micro and small businesses
in the food and beverage sector and assessed workers' health and workability by an-
alyzing social security data and periodic medical examination records. To observe
the working conditions, the authors prepared fact sheets for the Short Diagnosis ap-
plication in the 32 companies involved in the study.

Costa et al. (2015) presented a Rapid Diagnostic Methodology (MDR) in ergo-
nomics to evaluate a set of platforms allowing to reveal general principles to system-
atize situations that should improve and understand broad processes. The main ad-
vantage of applying MDRs is the faster return of results to social actors, being an ef-
fective tool for the construction of strategic actions in ergonomics. Coelho, Albuquer-
gue & Vaz (2015), performed the application of Short Diagnosis in a small confection
located in the city of Manaus. The authors point out the ease of application of the ap-
proach allowing the knowledge of the company in a short period of time, as well as
providing insights for future projects.

Aract (2009) developed Elvie, a diagnostic and prevention tool for work situa-
tions related to psychosocial risks. Psychosocial risks result from the action and
combination of professional determinants in conjunction with the constraints of work.

These types of risks include stress, suffering, violence, and harassment in the work-
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place. Elvie is built in three parts: (1) problem expression, (2) problem determinant
analysis, and (3) understanding of the problem actors' experience.

In conclusion, the International Labor Organization (ILO) and the International
Ergonomics Association (IEA) developed the Action Checklist for Agriculture instru-
ment. The checklist is an instrument developed specifically for agricultural production
processes and presents practical solutions for improving agricultural work and rural
life from an ergonomic point of view (ILO — International Labour Office; IEA — Interna-
tional Ergonomics Association, 2014).

Checkpoints summarize essential actions and can be used as a starting point
for designing particular workplaces. The manual is used to assess existing working

conditions and to implement improvements in different situations (ILO & IEA, 2014).

3 METHODOLOGY

Regarding the approach to the problem, the study used qualitative research
(SILVA; MENEZES, 2005; GUERRA, 2014). The main subject is the researcher,
whose duty is to collect data directly from the environment that will be studied
through interviews, a questionnaire among others.

Regarding the objectives, this work is classified as exploratory research, as it
seeks to describe the characteristics of a given population or phenomenon or estab-
lishing relationships between variables in the case of the sawmill studied (SILVA;
MENEZES, 2005).

From the point of view of technical procedures, action research was used for
this study as a case study. In which action research is a research strategy that aims
to produce knowledge and solve a practical problem (MELLO et al., 2012). The case
study refers to the most in-depth survey of a particular case or human group in all its
aspects (MARCONI; LAKATOS, 2008).

The research universe was delimited by the accessibility criterion in a lumber
enterprise located in the state of Amazonas/Brazil. The enterprise studied has 18
employees, 16 males, and two females, with varying levels of education (elementary
school to higher education), some of them admitted by outsourced contracts. Em-

ployees are based in the following sectors: Administrative, where management, hu-
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man and financial resources (purchasing and sales) are located, and the production
sector, which includes maintenance, inventory, and sawdust.

Regarding data collection, a non-probabilistic intentional study was used be-
cause the sample selection did not occur randomly (Marconi & Lakatos, 2008). Re-
garding research techniques, we used: (1) indirect documentation through documen-
tal and bibliographic research. We also used (2) intensive direct observation through
observation and interview, and (3) extensive direct observation through the applica-
tion of forms.

Initially, individual open structured interviews were conducted with the enter-
prise manager, based on a script that sought to identify the initial information of the
enterprise and the department from the interviewee's point of view. The individual
interviews lasted approximately 120 minutes.

Then a form was applied to the production supervisor and collaborators. This
form was based on (GUERIN et al., 2001) in order to identify several aspects to
characterize the initial demand.

In the application of the Short Diagnosis, five visits were made to the enter-
prise studied, in which two were made in the administrative area and three visits in
the productive area. The visits took place during the morning. Regarding the obser-
vation of activities, the approach proposed by Guérin et al. (2001), in which, from the
individual interviews (demand) the observer performed a brief analysis of the tasks.

The activities of the employees of workstation 1 (seraphite) and the employees
of workstation 2 (multi-blade) were monitored in order to understand the activities of
these sectors. It is considered observable, gestures, postures, actions, communica-
tions between employees of the above-mentioned sectors, as well as communica-
tions with other areas administration, maintenance and sales. It used a form to note
the observables, containing: time (of each activity); place (where the activity took
place); action (what was done); and communication (verbal, gestural and postures).

Regarding the data analysis, the answers obtained through the questionnaire
were organized in table form represented in the summary table form, grouped ac-
cording to the content and stratified according to the structure of the questionnaire.
As explained by Marconi and Lakatos (2008) tables or frames are a method of pre-
senting data in vertical columns or horizontal rows, which obeys the classification of

research objects or materials.
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While the information extracted from observation and verbalization was asso-
ciated and triangulated with the information collected in the interview in order to se-
cure the rationalization and validation built.

With respect to data analysis, the period was three days for the completion of
the Short Diagnosis report, and for the application of Short Diagnosis in the enter-
prise under study, counting the time of application, data analysis, preparation and

presentation of the report, it took nine days, as shown in Figure 2.

Figure 2 - Distribution of execution of activities (days).

1 2 3 4 5 6 7 8 9

Short diagnostic application

Data analysisand report writing _

Report Presentation H

Source: Self elaboration.

4 RESULTS

4.1 Demand Analysis

This research was demanded by the need to evaluate the situation of the en-
terprise studied in order to evaluate the work situations through the application of
Short Diagnosis helping the enterprise identify the physical aspects and other as-
pects related to the activities of employees and thus contribute to its evolution and
future transformations of the current situation.

Initially, to avoid possible difficulties during the observations, it was necessary
to negotiate the Short Diagnosis rules by explaining the objectives of the diagnosis in
the enterprise to the employees.

Figure 3 presents the enterprise floor plan with the location of the enterprise

sectors that served as the basis for the study.
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Figure 3 - Enterprise floor plan
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4.1.1 Enterprise operating process

The enterprise operates in a large warehouse, where the machines are locat-
ed, there is no division of sectors, the activities are distributed according to the name
of the machinery, so employees consider each machine as a sector, so we will have:

= Sector 1 (seraphite): Responsible for the removal of wood pieces from the

raw material (log);

= Sector 2 (multi-blades): Performs the division of the pieces in several semi-

finished products (square, leg-lumber, and board);

= Sector 3 (lands): Performs the cutting of the board to the required thick-

ness;

= Sector 4 (uncoupling): Performs the cutting of products according to the

size of the demand;

= Sector 5 (lane): Responsible for lath manufacturer;

= Sector 6 (“Cantiadeira”): Utilization of defective parts, for the manufacture

of boards, leg shafts, and square;
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= Sector 7 (folder): Performs the cutting of the pieces used in sector 6 to the

required size.

4.1.2 Sector description and studied process

Wood splitting is the main business process of the enterprise (Figure 4), this
phase of the process starts when the raw material (log) is driven by the loader to sec-
tor 1 (seraphite). This machinery transforms the raw material into pieces of wood,
and initially, the employees perform the adjustment of the log manually using the
electric saw, leaving the same uniform to pass through the sawmill and after being
removed the parts by the employees and placed on the running belt (manual) that
are transported to sector 2 (multi-blades).

Figure 4. Process flowchart
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Following is the flowchart of the movement in the studied sectors (Figure 4),
the procedure is indicative of the movements of sector 1 (seraphite) and sector 2

(multi-blades) of the lumber manufacturing process.
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4.1.3 Analysis of the Study population

The composition of sector 1 (seraphite) is defined by four employees being 3
fixed and one alternative, with an average age of 30 to 35 years, while the sector 2
(multi-blades) is composed of five employees being four fixed and one alternative,
with the From 27 to 45 years old, during production breaks due to maintenance, saw
change, machinery breakdown, production setups, we sought to talk with the em-
ployees in order to pick up any complaints related to the improvement of the work
environment. They themselves did not feel safe to comment for fear of being dis-
missed for complaining about their activity, and they said they are used to the work
routine even if there is rotation, so they were satisfied with the duties performed.

The following figure (Figure 5) represents a mapoflowchart that corresponds to
the movement of employees at the workplace performing part of the operation manu-
ally, and the movement of raw materials in the process until their dispatch. The
green, yellow, red and blue colors represent steps in the manufacturing process.

The red color represents the production from the raw material to the elabora-
tion of the final product (lumber), starting the stage with the distribution of the raw
material to sector 1 (seraphite) by means of a loader, followed by the seraphite strip.
and passes to sector 2 (multi-blade) where it subdivides this part, producing 3 types
of semi-finished products (leg, board, and square), leg and square are taken to the
final step that is in sector 6 (stripper) and the board goes through sector 3 (slits)
where it will be cut according to the client's thickness, and finally taken to sector 6
(stripper) where it will cut the required size.

When sector 1 performs the part removal and it is not in good quality, this part
is passed on to sector 4 (“cantiadeira”) where a non-uniform part is reused and then
passed to sector 5 (stripping machine) and finishing the step in the sector 6 (cutter).
When sector 2 subdivides the parts, some of them do not come out of good quality,
with this they are taken with the forklift to sector 7 (strips), where these products are
reused for slat manufacture.

The green color of the flowchart represents the moment of loading of waste
generated during production, this displacement is done manually and some of them

with the forklift, this occurs several times during production, this waste disrupts pro-
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duction, because once generated they are stored right next to the machine and then
taken to the packaging area where they will be packed and then shipped for sale.

The yellow color is the final stage of the sawing process (manufacturing),
where the finished products are manually taken to the finished product stock where
they will be inspected to check for quality, and finally exposed. Outdoor for the drying
process since the enterprise has no greenhouse, it is important to note that products
exposed to outdoor drying often demand their quality depending on the time that is
exposed, losing 20 to 30% of the product.

The blue color is the final stage of the manufacturing process, where sawn
timber that has passed the quality inspection is available for distribution which con-
sists of loading the truck with the product for transportation to the customer. It is im-
portant to emphasize that the truck loading is performed with the same production

workers, which justifies the importance of the analysis in this sector.

Figure 5: Production process mapoflowchart
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4.1.4 Presupposition
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P1. The function performed in the workplace analyzed has constraints that are
harmful to the health of operators.

P2. Organizational infrastructure is not suited to work activity performance.

4.2 Diagnosis

4.2.1 The work of operators - sector 1 (seraphite)

There is a small movement of operators to the sawing process because the
activities are mechanized, but there is a large movement from workstation 1 (seraph-
ite) to the maintenance room, this movement occurs due to the change of saw that
happens frequently in this sector.

During the observations was measured the time and movement of employees
of this sector, for each activity performed.

Some aspects were identified through observation, which will be explained in
this study, regarding the biomechanical, physiological and anthropometric factors
were detected, constraints such as the operators' body joints, they are not kept in
neutral position when they are moving, it is necessary to know the time and stress
tensions in the joints considering the requirement of the job.

There is muscle strain that leads to exhaustion after a while performing the
task, the movement of forces abruptly cannot be avoided as it is a feature of the
workstation as well as the inclination of the body forward and to the side which when
pulling and pushing The high-speed piece of wood on the conveyor belt requires the
employee to give more effort to the activity because it is not automated. They are
only provided with bearings that are constantly lubricated by the employee himself to
make less force in his activity.

It was also noted that the height of the conveyor belt is not ideal for the em-
ployee's height, contrary to the Regulatory Standard (NR-12), which mentions that
machines and equipment must be designed, built and operated taking into account
the need adapting the working conditions to the workers' psychophysiological charac-
teristics and the nature of the work to be performed, offering conditions of comfort
and safety at work, observing the provisions of NR-17.
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Regarding the movements involved in the execution of the activity, it was ob-
served the regular manual displacement of loads and in unsuitable conditions, since
as much as the activity is mechanized, the worker makes a great physical effort to
move the log, requiring both forward inclination. as backward, and although the study
did not apply the National Institute for Occupational Safety and Health (NIOSH) as-
sessment method to calculate the recommended weight limit, the weight-lifting tech-
nigue is questioned as they are not Accessories used to assist lifting and loading are
limited by the capacity of the treadmill, which indicates that such efforts may result in
the risk of low back injury or other skeletal muscle dysfunction in workers.

Regarding the temperature, it was found that the workplace has conditions of
thermal discomfort, because it is an open place, has only air quality, which is dry,
which results in appropriate temperature for workers, and mention that the dust
(sawdust) has no open storage, so there is no way to avoid environmental dust, mak-

ing the environment unhealthy which meets NRs 17 and 15.

4.2.2 The Work of Operators - Sector 2 (Multi-Blades)

The workers of sector 2 (multi-blades) carry out movements that have as their
purpose the production of three semi-finished products, emphasizing that in this sec-
tor there are 5 (five) employees, 4 (four) fixed and an alternative, the four fixed per-
form activities of great physical effort. , with incorrect posture due to the anthropomet-
ric factor, the machine, and the tracks are mechanized and low for the height of the
employees, considering that in this sector the employees are at risk of accident,
when there is an operator error or because of the machine having problems listen to
the piece of wood against the employees.

The activities of sector 2 follow the same constraints mentioned in sector 1
(seraphite) with the differential that the movements of sector 2 are performed more
manually, as the machine is considered outdated requires the employee to push the
piece of wood against the Machine for cutting with the highest quality, without this
effort of the employee the machine is unable to cut the piece of wood.

It was also observed that both in sector 1 and sector 2 there were production
stops due to machinery problems, as the enterprise does not use preventive mainte-

nance of equipment.
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4.3 Put in motion

Therefore, we identified a series of key points synthesized and hierarchized in
five dimensions that need to be deepened and debated between the operators and
the managers of the enterprise.

1. Infrastructure of the productive area: the enterprise has an area destined
to the factory yard, but it needs organization and a study that better define
its physical arrangement (layout), it is indispensable to expand the physical
space of the productive area for better staff allocation, increasing the pro-
duction to meet the demand, considering besides the purchase of new ma-
chines to avoid the overload and stop of production and reduction of over-
time, besides the illumination, visual communication, neatness and disposi-
tion of the machinery;

2. Maintenance: Concerning the maintenance of machinery, it is done correct-
ly and this implies the efficiency, effectiveness, effectiveness, and produc-
tivity of the enterprise. sectors with machine problems and other sectors
were also idle;

3. Productive Costs: In observing and talking with the production supervisor,
we understand a huge amount of rework and scrap, due to non-compliant
wood pieces due to production failure or even defects of nature itself, during
the early stage of the process was also noted the waste of direct cost of
manufacturing as electricity, rework already mentioned above and the lack
of resources to reuse the waste turning into other products;

4. Ergonomics: the enterprise needs to pay attention to the use of PPE, dur-
ing the visits it was noted that the employees worked without the protective
equipment, emphasizing that the work environment studied has areas of
noise, due to the machinery, light, taking into account It counts with the sun-
light that has high temperature in the city where the enterprise is installed,
sawdust in the air because of the place being opened with this being venti-
lated and pieces of wood speck due to the sawdust of the wood itself;

5. Loss of quality and productivity: all key aspects noted for future trans-
formations lead to loss of product quality and productivity of the production
line, which affects the economy of the enterprise. Key point diagnostics can
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drive profit and consequently allow the organization to evolve making it

more competitive in the market.

5 DISCUSSION

Transformation proposals for future ergonomic and/or organizational projects
resulting from the three basic stages of Short Diagnosis include:

Total Productive Maintenance (TPM): Tool that seeks to improve the pro-
duction system, eliminating losses, ensuring quality, reducing downtime, reducing
ongoing process costs. In addition, it develops knowledge capable of re-educating
people for prevention and continuous improvement actions, ensuring increased
availability of machinery, generating higher productivity, better performance and per-
sonal motivation by employees without much additional investment (PETRONIO,
2005; AHUJA; KHAMBA, 2008; SLACK, CHAMBERS; JOHNSTON, 2010; AGUSTI-
ADY; CUDNEY, 2015).

Total productive maintenance is based on three fundamental principles: im-
provement of people, equipment and total quality (PETRONIO, 2005; AHUJA;
KHAMBA, 2008; SLACK, CHAMBERS; JOHNSTON, 2010; AGUSTIADY; CUDNEY,
2015).

It must be implemented in the right way and to the required needs, as a poorly
executed program returns to the detriment and discredit of the employees. To avoid
this, an analysis should be made and the TPM philosophy adjusted to the character-
istics of each enterprise as the physical arrangement of the industrial facilities; pro-
ductive capacity; the variety of products; business scale; among others. To develop
TPM with the organization there are steps to be taken and the details are specific to
each enterprise, as the objectives and goals are also unique in each case. But there
are foundations common to all, which are called basic pillars of TPM support
(NAKAJIMA, 1989; TAKASHI; OSADA, 1993).

Implementation of Total Quality Management: There are two basic objec-
tives that Quality Management seeks to achieve: (1) the development of mechanisms
that guarantee the survival of the organization and (2) mechanisms that enable its
permanent and continuous evolution (AHIRE et al., 1996; AHIRE; RAVICHANDRAN,
2001; PRAJOGO; BROWN, 2006; PALADINI, 2004; OLIVEIRA et al., 2017). Adopt

Revista Producao Online. Florianépolis, SC, v. 20, n. 3, p. 968-992, 2020.
984



the PDCA and 5S Program (HIRANO, 1995; KUMAR; KUMAR, 2012; SINGH,
RASTOGI; SHARMA, 2014) as a methodology for problem-solving, controls and con-
tinuous improvement.

Adoption of lean manufacturing tools: this supports standardized work,
process adherence and enables improvements. It would also be appropriate to apply
Poka-Yoke, which has as its basic functions the shutdown of a production system
(machine, line, equipment, etc.), the control of the pre-established product and/or
process characteristics and signaling when detecting abnormalities (SPEARMAN;
ZAZANIS, 1992; KUMAR; THOMAS, 2002; WOMACK et al., 2004; HOPP; SPEAR-
MAN, 2013).

Implementation of Regulatory Standards (NRs) in the productive envi-
ronment: NRs are fundamental for occupational safety and health, in the case of the
enterprise studied, intensify the adoption of NR-6 (related to the use of personal pro-
tective equipment - PPE), implementation of NR-12 (occupational safety of machin-
ery and equipment), NR-9 (Environmental Risk Prevention Program - PPRA), NR-7
(Occupational Health and Medical Control Program - PCMSO), and NR-17 related to
ergonomics (BRASIL, 1978a; 1978b; 1978c; 1978d; 1978e).

Modification of the productive layout: in order to improve the organization
of the enterprise, it was observed that the distribution of the machines does not occur
efficiently. The layout is critical to industrial health because if machinery and pro-
cesses are not in harmony, production will be more vulnerable to control errors, inac-
curacy of time, problems with internal delivery logistics, risk of missing or damaged
parts. and products and bottleneck generation, as well as providing employee safety
risks (PETRONIO, 2005; SLACK, CHAMBERS; JOHNSTON, 2010; TURATI; MO-
RONI FILHO, 2016; GURGEL et al., 2017).

Production Planning, Scheduling, and Control (PPCP): Given that the en-
terprise does not produce all year round due to lack of raw material, it is also una-
ware of the quantity that must be produced daily (the enterprise does not meet 50%
of the demand), the adoption of the PPCP is necessary. Production planning, sched-
uling, and control is a system that receives information on inventories, expected
sales, product line, production mode, production capacity and transforms the infor-
mation into manufacturing orders, so the adoption of the PPCP system corresponds
to plan and manage (PETRONIO, 2005; SLACK, CHAMBERS; JOHNSTON, 2010).
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Reuse of wood waste: The reuse of waste resulting from production has both
economic and environmental importance because it generates economic return
throughout the production process with less environmental impact. In the research, it
was observed the great production of waste and its inadequate storage. According to
Franceschin (2004), the waste generated by the logging enterprise is a material that
poses a threat to the environment when disposed of improperly. This material, how-
ever, can be used alternatively to increase the revenues of some logging establish-
ments. Cassilha et al. (2004), state that wood residues can be used in the lining of
farms, corrals, and bays, as well as in agriculture, to increase soil moisture retention,
since most of these residues have no toxic substances to the environment. In con-
trast, Gomes & Sampaio (2004) state that the process of composting, power genera-
tion and manufacturing of small wood artifacts represents the main alternatives for
waste wood management.

Ergonomics: The enterprise must pay attention to this area by conducting
studies at all its employees' jobs, which is important for the health of the enterprise's
employees and is part of the development and organizational maturity concern with
the working conditions of the operators. Observing these key factors can lead to im-
provements in the quality of processes and products, as well as the quality of life of
employees and the sawmill's organizational environment. Suggested ergonomic solu-

tions include:

= Ergonomic Solution 1: Application of pre-structured ergonomic intervention
models to identified critical activities, especially Ergonomic Checkpoints -
PVE, Ovako Working Posture Analysis System - OWAS, Rapid Entire
Body Assessment — REBA, Rapid Upper Limb Assessment — RULAA, and
National Institute for Occupational Safety and Health — NIOSH (lIDA,
2005; TEIXEIRA, OKIJIMOTO; GONTIJO, 2011; CARDOSO JUNIOR,
2006; PAVANI, 2007; HIGNETT; MCATAMNEY, 2000; KARWOWSKI;
MARRAS, 2019);

= Ergonomic Solution 2: Application of Ergonomic Work Analysis (AET)
based on French-language ergonomics (GUERIN et al., 2001);

= Ergonomic solution 3: use of machines, equipment to facilitate the work-

er's life, such as (1) electric hoists, suction cups and other means of han-
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dling loads between two stations; (2) miscellaneous cargo handling
equipment in warehouse and warehouse environments;

= Ergonomic solution 4: adoption of workplace ergonomics awareness
through (1) internal communication actions; (2) promotion of training for
the correct use of machinery; (3) occupational gymnastics establishment;
and (4) use of ergonomic equipment (wrist rests, adapted footrests,
benches, and chairs);

= Ergonomic solution 5: use of job enrichment and job rotation (SAINT-
VICENT et al., 2003; OUELLET et al, 2003; VEZINA, 2003).

The Short Diagnosis is an activity conducted by actors who have diversified
competences, for the best performance in the research it was necessary to fit the
enterprise's daily life, respect its limitations and difficulties encountered daily, know
how to listen and clarify why of the comments (SILVA, 2007).

Short Diagnosis positively interferes with man's relationships with work
through the various aspects that this methodology adopts. The results of applying
this approach resemble the benefits pointed out in Deltor & Guérin (1994), Silva
(2007), Costa et al. (2015) and Coelho, Albuquerque & Vaz (2015) confirming the
usefulness of Short Diagnosis as an effective methodology for future ergonomic in-

tervention projects based on a faster social return.

6 CONCLUSION

In this study, we chose the application of Short Diagnosis in a sawmill in the
state of Amazonas/Brazil which provided an assessment in a short period of time,
which allowed us to know the enterprise, identifying some ergonomic aspects with a
view to improving the work situation in the enterprise. Noting that the Short Diagnosis
proved to be effective, as it made it possible to know the enterprise and its demands.
Thus, the objective of the work was achieved.

The main results are: (1) ease of application of the approach (Short Diagnosis)
that allowed the enterprise to know about it in a short period of time (nine days), (2)
provided owners insights for future projects due to the identification of the improve-
ment points related to productive and management factors; (3) recognition of ergo-
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nomic aspects in the observed activities (seraphite and multi-blades) during the ap-
plication of the diagnosis; (4) also improved the enterprise's internal communication,
as well as promoting improvement proposals and (5) recommendations for organiza-
tional and ergonomic projects.

Regarding the limitations of the study, it is necessary to apply this methodolo-
gy to a larger sample to observe its positive and negative aspects, because the ap-
plication of Short Diagnosis was only in a medium-sized enterprise. Also as a limita-
tion was the employees' fear of issuing more detailed information about all the con-
straints that their activities cause for fear of being dismissed. It is suggested as a
proposal for future research the application of this methodology in other micro and
small companies as a way to collaborate for the organizational development.

Therefore, the Short Diagnosis was useful because it provided a quick analy-
sis of the studied enterprise, identifying and analyzing the problems both in the or-
ganizational and ergonomic aspects, aiming at the improvement of the work situa-
tions in the MSEs, through a communication between the employees and employers
to make changes in the enterprise's work process. The relevance of the study lies in
the application of an ergonomic intervention method that makes it possible to identify
initial ergonomic demands, as well as aspects related to the improvement of the pro-

duction process, the work systems and the organization as a whole.
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