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aBStract
Objective: Measure the exposure of nursing workers to workloads and strain processes 
and their consequences, by means of indicators. Method: Epidemiological, descriptive, 
cross-sectional quantitative study, conducted in 12 units of three teaching hospitals in the 
city of Sao Paulo. The study population consisted of 452 nursing workers and the data was 
collected from hospital medical records using the software System for Monitoring the 
Health of Nursing Workers (SIMOSTE). The data was analyzed on the basis of indicators 
that provided information about organizational dynamics, occupational health problems 
and their consequences. Results: The health problem indicators revealed 879 exposures 
to worloads and 1,355 strain processes. The consequences indicators showed 2,709 lost 
days per year. Conclusions: Exposure to different workloads subjects workers to numerous 
strain processes, which should be monitored in order to implement preventive measures.
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intrODUctiOn
Monitoring the exposure of nursing workers to work-

loads and the resulting strain processes and their conse-
quences extends beyond the promotion and protection of 
the health of nursing workers. Monitoring this exposure 
bolsters interventions related to the quantitative and quali-
tative availability of people for patient care, not only in the 
hospital environment, but also in all health institutions.

Studies from the perspective of social determination 
have identified the exposure of nursing workers to bio-
logical, chemical, physical, mechanical, physiological and 
psychological workloads as elements that interact with 
each other and the worker’s body, generating processes of 
adaptation that result in stress and strain. Stress-strain pro-
cesses, or more specifically, the loss of potential or effective 
capability of the worker’s body or mind, lead to diminished 
work capacity and illness, with consequent decreased work 
productivity, many missed work days due to leaves, and 
overload for workers who remain on the job(1-4).

The exposure of nursing workers to occupational haz-
ards and workloads were systematically described in 1996, 
based on a study from 1989(5,6).

Biological workload occurs by direct contact with patient 
fluids and secretions, and handling material contaminat-
ed during the disposal, transport and cleaning of materials 
and objects used in patient care, such as needles, catheters, 
and dressing materials (scissors, tweezers, scalpels, basins, 
vats, etc.)(7).

Chemical workload results from the handling of chemical 
substances. It should be noted that improper management 
of chemical waste can cause serious occupational health, 
general public health and environmental problems(4).

Physical workload occurs through ionizing and 
non-ionizing radiation, noise, temperature changes, hu-
midity, electricity and other physical agents(6).

Mechanical workload is related to solution of continuity 
of tissues, due to trauma, falls, cuts and lacerations.

Physiological workload is generated by the use of the 
body as a work instrument; in this exposure, different strain 
processes may occur, such as musculoskeletal disorders, 
fatigue, pain in general and changes in circadian rhythms 
due to working at night(8)..

Psychic workload includes exposure to an accelerated 
work pace; asymmetric interpersonal relationships; frag-
mented, repetitive and monotonous work; constant atten-
tion on the part of the worker; strict supervision; communi-
cation problems; unraveling of collective defenses; women’s 
work; and stress, tension and professional dissatisfaction. 
All of these are factors that generate psychic damage and 
lead to a variety of strains(3).

Exposure to these workloads generates numerous 
health problems, and a morbidity profile can to be iden-
tified for this category of workers(1) that shows a higher 
frequency of musculoskeletal disorders, infectious and par-
asitic diseases, and mental and behavioral disorders. A re-
cent study(9) found that cancer and suicide also appear in 
the mortality profile of these workers.

Although it is known that nursing workers are ex-
posed to workloads and the resultant strain processes, 
changes in work processes to improve labor conditions 
are far from being a reality, signaling the need to moni-
tor the health of these workers. Indicators are important 
tools for such monitoring.

In this study, the authors propose an analysis of indi-
cators to assist in decision-making related to the health of 
nursing workers.

The objective of this study was to measure the expo-
sure of nursing workers to workloads and strain process-
es, and their consequences, through using occupational 
health indicators.

MetHOD
This is an epidemiological, descriptive, cross-sectional 

study, developed in a quantitative approach.
The research was performed in three hospitals (two 

teaching hospitals and one university hospital) in the city 
of Sao Paulo, referred to as H1, H2 and H3. Internal med-
icine and surgical units were chosen; according to their 
managers, these units would provide greater data consis-
tency and representativeness. Thus, in H1, one internal 
medicine unit and one surgical unit were examined; in H2, 
two internal medicine units and two surgical units; and in 
H3, four internal medicine units and two surgical units.

The study population consisted of 452 health workers: 
118 from H1, 103 from H2 and 231 from H3. The data 
collection instrument was the software entitled System for 
Monitoring the Health of Nursing Workers (SIMOSTE) 

(10). It contains three modules that enable the inclusion of 
data related to the characterization of the institutions and 
workers, in addition to exposure to workloads and ensuing 
health problems, as well as their consequences. To facilitate 
data collection, the researchers used a form containing this 
information. The data was gathered from managerial re-
ports (notifications), work shift records, electronic medical 
records and occupational accident notifications by workers.

The data was collected from August 2012 to July 2013. 
The data was input and consolidated in an electronic da-
tabase, and then subjected to statistical analysis by units 
and scenarios.

After the data treatment, some indicators validated by 
the project entitled Implementation and Evaluation of the 
System for Monitoring the Health of Nursing Workers 
(SIMOSTE)(11) were examined. These indicators were re-
lated to the following dimensions.

1. Organizational dynamics: number of nursing 
workers per bed (I1), percentage of nursing work-
ers in relation to total workers (I2), percentage of 
workers per professional category in relation to to-
tal number of nursing workers (I3).

2. Health problems: number of reports (notifica-
tions) according to type of workload, divided by 
total number of nurses exposed (I4), number of 
strains according to type of workload, divided 
by total number of reports (I5), number of sick 
leaves, according to the International Classifica-
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tion of Diseases (ICD), divided by total number 
of reports (I6)

3. Consequences: number of lost work days and rea-
son (I7), number of lost work days divided by total 
number of reports (I8) and number of lost work 
days per report (I9).

The results are presented in tables according to mea-
sures of absolute and relative frequency.

The project was approved by the Ethics Committee of 
the School of Nursing of USP, under No. 1110/2011/CEP 
– EEUSP and SISNEP CAAE: 0132.0,196,198-11, and 
received authorization from the participating hospitals.

reSUltS
The presentation of the data is based on the indicators 

examined for nine units involving three scenarios, taking 
into account organizational dynamics, health problems 
and consequences.

The indicators related to organizational dynamics 
(I1 - I3) are presented in Table 1.

In relation to the number of nursing workers per bed, 
the worst ratio was in H2 (0.91) and the best in H3 (1.46). 
The highest occupancy rate was in H1 (91%), followed by 
H2, with around 80%.

Regarding the percentage of nursing workers in rela-
tion to the total number of workers in the units, the best 
annual mean was found in H1 (68.7%), followed by H2 
(51%), with the lowest ratio being in H3 (49%).

For the percentage of nursing team workers, the ra-
tio between nurses and other categories was better in 
H3 (36.4%), with the lowest ratio being in H2 (14.4%). 
In relation to nursing technicians and assistants, the 
best percentage was found in H3 (63.6%) and the worst 
in H2 (85.6%).

The indicators related to health problems refer to the 
number of reports (I4), number of stresses-strains accord-
ing to type of hazard (I5), and number of absences accord-
ing to the ICD (I6). Table 2 shows the risk coefficient of 
exposure to different types of occupational hazards (I4).

table 1 - Frequencies related to Indicators of Organizational dynamics in the scenarios examined - São Paulo, São Paulo, Brazil, 2012-2013.

Scenario/indicator nº beds Occup. rate(%) total nº. workers
nº. nursing workers

i1 i2 (%)

i3 (%)

nurses tec/ass. total nurs. tec/ass.

H1 84 91 150 24 79 103 1.23 68.7: 23.3: 77.0:

H2 130 80.30 232 17 101 118 0.91 51.0 14.4 85.6

H3 158 74.70 472 84 147 231 1.46 49.0 36.4 63.6

I1: annual mean number of nursing workers per bed; I2: total number of hospital workers; I3: nursing worker categories.

In the three hospitals, 852 reports were registered, with 
the largest number in H3 (411), followed by H2 (322) and 
H1 (119). However, the real number of reports of work-
loads/year was 879, since some reported simultaneous ex-
posure to two or three types of workloads.

In relation to the risk coefficient, among the differ-
ent workloads, biological workloads ranked first, with 
H3 recording the highest frequency (489.74 reports/100 
nursing workers) and H1 the lowest (113.46 reports/100 
nursing workers). Exposure to physiological workloads 
was the second most frequent, with 393.33 reports/100 
nursing workers in H3 and 343.59 reports/100 nursing 
workers in H2. The third most frequent reports were in 
relation to psychic workloads where 187.18 reports/100 
nursing workers were made in H3 and 187.18 reports/100 
nursing workers in H2. It was also noted that in H3 an 
average of 1.43 reports of biological workloads per work-
er were made.

Physical workloads were not reported in the scenarios 
and chemical workloads had the lowest frequency.

Another indicator involved the number of strains gen-
erated through exposure to workloads (I5). The overall data 
revealed a total of 1,355 strains reported in the year and 
a ratio of 1.5 strains per exposure to workloads, i.e., each 
exposure to a workloads generated 1.5 health problems.

Table 3 shows data on generated stresses and strains as 
classified by the ICD (I6),.

It can be seen in that the highest frequency of reports in 
the three hospitals was for musculoskeletal system diseas-
es, with the highest percentage in H2 (34.47%), followed 
by H1 with 3.93%. The second leading cause of sick leave 
was diseases of the circulatory system, where the highest 
frequencies were reported in H1 (21%) and H3 (19.46%). 
The third most frequent health problem was infectious and 
parasitic diseases, with approximately 12% registered in 
H3 and 11.8% in H1.

Another group of indicators refers to the consequenc-
es of the health problems registered. These indicators deal 
with the number of lost work days according to the reason 
(I7), number of lost work days by total number of reports 
(I8), and number of lost work days per report (I9).

table 2 - Risk coefficients* of exposure to different types of workload, according to scenarios studied - Sao Paulo, Sao Paulo, Brazil, 2012-2013.

Hospital/Workloads Biological Physical Physiolog. Mech. Psychic. chemical total

H1 113.46 0.00 84.62 7.69 30.77 0.00 119

H2 416.67 0.00 393.33 120 186.67 13.33 322

H3 489.74 0.00 343.59 38.46 187.18 10.26 411

total 375 0.00 296 55 145 8 - 

*Refers to the ratio between number of workers exposed to different types of hazards and total number of workers exposed to the incident.
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Table 4 shows that 852 reports were responsible for 
2,709 lost work days. The highest frequencies were for 
sick leaves, which totaled 1,023 days (87.7%) in H3, fol-
lowed by H1 with 308 days (85.8%). As for absence from 
work by occupational accident, the highest frequencies 
were in H2 with 459 days (38.8%) and H3 with 143 days 
(12.3%). Eight absences were also recorded for health 
problems, only in H1.

In examining the mean number of lost days per re-
port, the highest frequency was due to absence from work 
by occupational accident, where HI had 21.5% and H3 
20.4%. It was also found that the mean number of lost 
days for workers in H2 was 9.9 days, in H3, 5 days and in 
H1, 3.5 days.

DiScUSSiOn
The use of indicators to provide information about the 

health of nursing workers is necessary to enable moni-
toring, i.e., occupational health surveillance. As explained 
earlier, the proposed indicators for this study were vali-
dated in the study entitled “Implementation and Evalua-
tion of the System for Monitoring the Health of Nursing 

Workers (SIMOSTE)(11).” The study was approved by the 
Research Support Foundation of the State of São Paulo. 
This study was conducted from the perspective of social 
determination, and validated indicators designed to iden-
tify the generation of health problems within the organi-
zational dynamics of hospitals, since workers are exposed 
to workloads and strain processes, as well as identify the 
consequences resulting from this exposure. However, mea-
surement of the indicators seeks to monitor their perfor-
mance and help propose preventive measures to promote 
the health of these workers.

Therefore, discussion of the results considers the pro-
posed indicators on the three levels. The organizational dy-
namics indicators refer to the number of nursing workers 
per bed and reveal quite different results for the three sce-
narios studied, even with different occupancy rates. It can 
be seen that, regardless of the occupancy rate, the num-
ber of workers does not vary, which leads to an acceler-
ated work pace due to patient demand. H3 had the best 
worker/bed ratio and the lowest occupancy rate.

This indicator shows that there are few workers to pro-
vide nursing care over a 24-hour period. Other factors that 

table 3 - Frequency of strains processes reported, according to the ICD and the scenario - Sao Paulo, Sao Paulo, Brazil, 2012-2013.

icD group 2/hospitals 
H1 H2 H3 total

no. % no. % no. % no. %
Consequences of. external causes (traumas) 4 3.36 21 6.52 21 5.11 46 5.40 
External contamination and communicable 
diseases. (biological accidents) 0 0.00 3 0.93 0 0.00 3 0.35 

D. skin & subcutaneous tissue 6 5.04 5 1.55 2 0.49 13 1.53 
D. circulatory system 4 3.36 13 4.04 7 1.70 24 2.82 
D. digestive system 5 4.20 16 4.97 18 4.38 39 4.58 
D. genitourinary system 1 0.84 4 1.24 14 3.41 19 2.23 
D. respiratory system 25 21.01 58 18.01 80 19.46 163 19.13 
D. eyes and annexes 5 4.20 14 4.35 37 9.00 56 6.57 
D. ear and mastoid process 5 4.20 6 1.86 6 1.46 17 2.00 
D. nervous system 6 5.04 25 7.76 39 9.49 70 8.22 
D. musculoskeletal system 38 31.93 111 34.47 119 28.95 268 31.46 
D. infectious and parasitic 14 11.76 26 8.07 49 11.92 89 10.45 
Mental & behavioral disorders 6 5.04 20 6.21 19 4.62 45 5.28 
Overall total 119 100 322 100 411 100 852 100 

table 4 - Frequency of lost work days according to type and mean days by report in the different scenarios - Sao Paulo, Sao Paulo, Brazil, 2012-2013.

Scenario type of missed work day Mean days/report no. reports %

H1

Absence from work by occupational accident 21.5 43 12.0
Sick leave 2.8 308 85.8
Absence 1 8 2.2
total 359 100

H2 

Absence from work by occupational accident 17.0 459 38.8
Sick leave 2.5 725 61.2
Absence 0 0 0
total 1,184 100.0

H3

Absence from work by occupational accident 20.4 143 12.3
Sick leave 2.5 1023 87.7
Absence 0 0 0
total 1,166 100.0

total

Absence from work by occupational accident 17.9 645 23.8
Sick leave 2.6 2,056 75.9
Absence 1 8 0.3
total 2,709 100.0
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have an impact on the number of beds per worker are: va-
cations and authorized leaves of over 15 consecutive days; 
and absences, such as justified absences, sick leaves, donat-
ing blood, voter or military enrollment, judicial summons 
and suspensions resulting from disciplinary measures(12).

It is important to note that, according to the Pan 
American Health Organization (PAHO)(13), the mean 
number of nurses/bed in Brazilian public hospitals is 22.2 
nurses/100 beds, with 31.7 nurses/100 beds in the south-
east region of the country. Compared to the data from the 
Pan American Health Organization(13), in the scenarios 
studied it was found that H3 had the best situation, with 
53.16 nurses/100 beds, unlike H1 with 28.57 nurses/100 
beds. The situation was even worse in H2, with 13.07 nurs-
es for every 100 beds. The data showed that the work pace 
of nursing workers will surely be intensified.

In terms of the proportion of the nursing workforce in 
relation to the rest of the professionals, the proportion in 
the hospitals studied is higher than at the national level. 
This may be because medical teams do not solely belong 
to the staff of the hospital organizations, as is the case with 
nursing teams. Data from SIMOSTE(11) indicates that 
this ratio does not reach 40% at the national scenario, and 
in data from the Ministry of Health, nurses account for 
14.8% in comparison to 57.6% for physicians(14).

It is also worth noting that the composition of the health 
team is affected by worker’ employment contracts, daily and 
weekly working hours and work regime. Therefore, when 
observing the percentage of workers on the nursing teams, 
there was also large variance in the data among the three 
hospitals, with the best ratio found in H3 (36.4%).

The data from H2 showed that nurses represented 
14.4% of the nursing team, differing significantly from the 
national composition of nursing teams, where nurses rep-
resent 20.5% of nursing teams(15). Since nurses, who have 
a university education and are supposedly better prepared, 
represent an opportunity to enhance quality of care, the 
indicator shows that this care can be compromised when 
most of the team is composed of nursing technicians and 
assistants. Due to the small number of nurses, direct care 
is generally the responsibility of nursing technicians and 
assistants, who are thus more exposed to the hazards in-
herent in this kind of work. Overall, studies have shown 
that the risk of disease among nursing technicians and as-
sistants is much greater than that of nurses, especially in 
terms of musculoskeletal disorders. Furthermore, the risk 
of occupational injuries among less qualified nursing pro-
fessionals is reported to be four times higher than in the 
nurse category(11-16).

A study conducted in a public hospital found that the 
hiring of nursing technicians and assistants was higher 
than for nurses, who were hired at rates below those rec-
ommended by COFEN(17).

The health problem indicators examined exposure to 
workloads and the consequent strains processes. Of the 
852 health problems reported, H3 accounted for nearly 
48%, followed by H2 with 37.8%. The hospital with the 
best ratio of nurses on the teams was the one with the 

highest percentage of reports. This could indicate greater 
exposure of workers to workloads or suggest that these 
nurses encouraged filing reports.

Biological workloads were reported the most in the sce-
narios, with the largest number of reports occurring in H3.

Reports of physiological workloads were more frequent 
in H2, which also had the highest risk coefficient of expo-
sure to mechanical and chemical workloads. This hospital 
had the worst ratio of workers per bed, indicating higher 
risk of occupational injuries.

In terms of psychic workloads, the highest risk expo-
sure coefficient was in H3, which was characterized by on-
cology care, followed by H2.

Mininel et al. investigated the relationship between 
psychic workloads and a low ratio of hospital workers per 
number of beds, which intensifies the work pace. That 
study corroborates the findings of the present study, where 
psychic workloads were the third most reported(3).

Chemical and physical workloads are generally not 
much reported or recognized as workloads. Chemical 
workloads are present during the care process, whether 
while handling drugs or in the cleaning and organization 
of the work environment during disinfection or steriliza-
tion processes for materials and instruments. As for the 
consequences of this exposure, problems include contact 
dermatitis or hypersensitivity, resulting in poisoning or 
even the formation of tumors(4).

Mechanical workloads are more obviously damaging 
to workers’ bodies, making them easier to identify. These 
workloads include work accidents that cause injuries, such 
as contusions, fractures, perforations, cuts and bruises(1).

This exposure was responsible for a ratio of 1.6 strains 
per workloads, where 852 reports generated 1,355 strains, 
demonstrating the effects of exposure.

In observing the strains caused by exposure to work-
loads, the highest frequency was musculoskeletal system 
diseases generated by the impact of physiological and psy-
chic workloads, resulting from excess physical exertion due 
to an insufficient numbers of workers.

Studies have indicated the magnitude of musculoskel-
etal diseases in nursing workers, where the postures as-
sumed for long periods during patient care are primarily 
responsible for this morbidity profile(18-19).

The second and third leading causes of sick absentee-
ism were respiratory system diseases and infectious and 
parasitic diseases. These result from exposure to biologi-
cal workloads that were prevalent in the three scenarios, a 
finding corroborated by data from another study(20). How-
ever, our data differed from studies involving the national 
situation(11) where the main health problems were muscu-
loskeletal diseases, followed by those stemming from exter-
nal causes and mental and behavioral disorders.

With respect to respiratory problems, health workers 
are at risk for flu, colds and other infectious processes. A 
study on the H1N1 epidemic showed its prevalence among 
nursing workers(21).

Furthermore, according to Silva and Marziale(22), work-
ers and their supervisors assign little importance to respi-



101Rev Esc Enferm USP · 2015; 49(Esp2):96-103

Felli VEA, Costa TF, Baptista PCP, Guimarães ALO, Anginoni BM

www.ee.usp.br/reeusp

ratory system diseases, treating them as temporary and re-
sulting in few lost work days, and do not attribute them to 
work overload and precarious working conditions.

A recent study found a close relationship between 
chemical workloads and respiratory system illnesses, re-
sulting from the handling, inhalation and inoculation of 
substances such as drugs, sterilizers and disinfectants(4).

In fact, biological workloads are found in various ICD 
groups, which would heighten the exposure of workers to 
these workloads.

Nowadays, contact with patients carrying pathogenic 
microorganisms has become a relevant issue, as seen in the 
Ebola epidemic that occurred in African countries(23).

In relation to the consequences indicators, it was noted 
that there were three types of lost work days: sick leaves, 
occupational injuries and absences.

It was noted that most absenteeism is due to sick leave 
(75.9%), followed by occupational accident leave (23.8%) 
and absences (0.3%). This data indicates that the work-re-
lated health problems lead to sick leave, when they should 
be identified as occupational injuries, in accordance with 
legislation. Legally, occupational injuries are defined as 
“those that occur through performing work for the com-
pany or carrying out special category work, causing bodily 
injuries or functional disturbances, whether permanent or 
temporary, leading to death or lost or reduction in work ca-
pacity”(24). Occupational injuries include occupational and 
work-related illness, as well as commuting work accidents.

Workers’ health problems are often not viewed as being 
related to work, and injury data is not always reported and, 
therefore, does not appear in official statistics. Even normal 
absences should not be attributed to health problems when 
they are work-related. It’s normal for workers to feel worn 
out and unable to work and decide not to show up. This 
entry is difficult to find and was only reported in H1, cor-
responding to 2.2% of lost work days.

According to one study(25), the under-reporting of oc-
cupational injuries ranges from 75% to 85% of cases, con-
firming the findings of the present study.

The lost work day indicator demonstrates the strong re-
lationship between absenteeism and the cost it represents, 
apart from the seriousness of health problems. The present 
study identified 2,709 missed work days in one year, which 
equals 7.4 years. Most of the lost days were due to sick 
leaves (75%). However, the fact that the mean number of 
lost days reported was higher for occupational injuries is 
indicative of the seriousness of these injuries.

Another health problem accounting for a large number 
of lost work days was mental and behavioral disorders, as 

seen in H2 (10.1 days) and H3 (10.7 days). By compar-
ison, musculoskeletal diseases, which are more frequent, 
resulted in workers missing, on average, 4.4 days in H2, 3.7 
days in H1 and 2.7 days in H3. This is in agreement with 
Sancinetti et al. (26), who found that musculoskeletal diseas-
es and mental and behavioral disorders were the groups of 
ICD diseases that generated the most lost work days.

The predominance of lost work days due to sick leave, 
indicating the occurrence of work-related illnesses that are 
not registered as occupational injuries, can be reported as 
such according to criteria established in the new Social Se-
curity Epidemiological Technical Nexus, which recognizes 
such diseases even when occupational accident report(27) are 
not submitted.

In light of the results of the present study, it is extreme-
ly important to adopt effective measures to promote and 
protect the health of nursing workers, as well as system-
atically monitor indicators to assess their health. It is also 
essential to monitor managerial indicators associated with 
care indicators, in addition to measuring the costs entailed 
by health-related absenteeism for institutions.

cOnclUSiOn
This study enabled the identification of indicators 

related to organizational dynamics, health problems and 
their consequences. The data analysis found that worker 
overload caused by the low worker-bed ratio, the small 
number of nurses on nursing teams and shortage of work-
ers is a determining factor for exposure to different work-
loads and strain processes, manifested in musculoskeletal 
diseases, respiratory system diseases and infectious and 
parasitic diseases.

On the other hand, the study helped show the magni-
tude of unreported work-generated diseases, since workers 
miss work, for the most part, based on sick leaves, with-
out establishing the relationship to work and registering 
them as injuries. Lost work days indicate the seriousness of 
health problems, corresponding to more than seven years 
lost over the space of one year. The extremely high cost this 
represents is incalculable and could be reversed by invest-
ments in workers’ health and, consequently, in the quality 
of nursing care.

In this regard, this study helped shed light on 
the issue of workers’ health, as well as its monitoring 
through indicators, which represents an objective and 
fundamental measure for decision-making in terms of 
complying with the right of citizens to health care, as 
governed by our Constitution.

reSUMO
Objetivo: Mensurar a exposição dos trabalhadores às cargas de trabalho, aos processos de desgaste e as suas consequências, por meio 
de indicadores. Método: Estudo epidemiológico descritivo, transversal e quantitativo, realizado em doze unidades de três hospitais de 
ensino do município de São Paulo. A população foi de 452 trabalhadores de enfermagem e a coleta de dados foi realizada por meio 
do software Sistema de Monitoramento da Saúde do Trabalhador de Enfermagem (SIMOSTE) nos prontuários dos trabalhadores de 
enfermagem. Os dados foram analisados segundo indicadores que permitiram apreender a dinâmica organizacional (DO), os problemas 
de saúde dos trabalhadores (PS) e suas consequências (CO). Resultados: Os indicadores PS evidenciam 879 exposições às cargas de 
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