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Abstract: BAcKGROUND: Occupational diseases are very prevalent in the world, especially in developing countries. Occupa-
tional dermatoses are responsible for most of these cases. However, epidemiological studies are rare in Brazil.

Osjectives: To verify the panorama of occupational skin diseases in Brazil describing frequencies of work-related dermatoses
and their sociodemographic and occupational patterns.

MEtHODSs: We used retrospective data from the Notifiable Diseases Information System, (from 2007-2014) tabulated with the
Tab program for Windows - TabWin12. We used intentional non-probability sampling and sequential selection, considering
all notified occupational dermatoses.

ResuLrs: All cases of occupational dermatoses referred to in the period were analyzed (n = 4710). Males and the age group of 35-
49 years were the most affected. The most affected body area was the upper limb (34.2%) and the hand (25.4%). The “causative
agent” field in the forms was not filled in 69.4% of cases, with chrome as the most prevalent cause reported (11.8%). ICD-10
codes more prevalent were 123, L24, and L25, corresponding to 34.2% of the sample. In total, 29% of patients needed to take a
sick leave. No cases evolved to death and there were 0.2% of total as permanent disability.

Stupy LiMITATIONS: The amount of missing information for various items in the system draws attention.

Concrusions: Treatment of patients with occupational dermatitis include the identification and removal of the causative agent
and specific treatment of the disease. Diagnosis delay in cases of occupational dermatoses brings social and financial conse-
quences to the work and life of workers.
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INTRODUCTION

Occupational diseases are an important issue in the Brazilian
political and social contexts. For this reason, three ministries are in-
volved in their control: Labor and Social Security, Justice and Citizen-
ship, and Health ministries. Among occupational diseases, occupa-
tional dermatoses (ODs) are one of the most frequent, corresponding
to 60% of the occupational diseases in developing countries."?

ODs are defined as any change in the skin or mucosa, di-
rectly or indirectly caused, conditioned, maintained, or aggravated
by agents present in the professional activity or in the workplace.? A
wide variety of agents can cause ODs. Likewise, ODs can manifest
in different ways, including allergic and irritative contact derma-
titis, actinic keratoses, neoplasias, dermatophytoses, occupational
acne (elaioconiosis and chloracne), foreign body granulomas, infec-

Received on 09.11.2015.
Approved by the Advisory Board and accepted for publication on 24.11.2016.

tions, nail changes, ulcerations, burns, among others.?

Various agents present in the workplace are associated
with the development of ODs. The most common include chemi-
cal agents (metals, acids and alkalis, aromatic hydrocarbons, lubri-
cants, cutting oils, and arsenic), physical agents (radiation, trauma,
vibration, pressure, heat, and cold), and biological agents (viruses,
bacteria, fungi, parasites, plants, and animals).?

Itis estimated that more than 13 million workers in the Unit-
ed States are exposed to chemicals that can be absorbed through
the skin. It is known that chemical exposure on skin can result in a
variety of occupational diseases, including skin diseases and others
with systemic repercussions.’

Work performed at the Dermatology Service of the Pontificia Universidade Catélica do Rio Grande do Sul (PUC-RS) - Porto Alegre (RS), Brazil.

Financial support: None.
Conflict of interest: None.

e N =

MAILING ADDRESS:
Michelle Larissa Zini Lise
E-mail: dramizini@yahoo.com.br

©2018 by Anais Brasileiros de Dermatologia

Dermatology Service at Hospital Sao Lucas - Pontificia Universidade Catélica do Rio Grande do Sul (PUC-RS) - Porto Alegre (RS), Brazil.
Department of Social Medicine at the Universidade Federal de Pelotas (UFPEL) -
Department of Health Surveillance of the Brazilian Ministry of Health - Brasilia (DF), Brazil.
Department of Health Care of the Brazilian Ministry of Health - Brasilia (DF), Brazil.

Pelotas (RS), Brazil.

[D)evne |

An Bras Dermatol. 2018;93(1):27-32.



28 Lise MLZ, Feijo FR, Lise MLZ, Lise CRZ, Campos LCE

Chemical agents are the primary cause of occupational skin
diseases. Among those that cause contact dermatitis, primary ir-
ritants and sensitizers are found. Primary irritants act directly on
the skin through local aggressive chemical reactions. Sensitizers, in
turn, do not produce immediate reactions, inducing allergic reac-
tions after a period of exposure.® Therefore, contact dermatitis (CDs)
are classified into irritant contact dermatitis (ICD) and allergic con-
tact dermatitis (ACD).? Together, they are responsible for an annual
cost of more than US$ 1 billion in the United States.?> According to
the Center for Disease Control and Prevention, CDC (2013), the pro-
ductive sectors most commonly affected by ODs are food, cosme-
tology, health, agriculture, cleaning, painting, mechanics, printing/
lithography, and construction industries.’ In developing countries,
it is estimated that about 1% of workers have occupational dermato-
ses. Of these, contact dermatitis accounts for 80-95% of all cases.**

A 2010 study with 630 outpatients of the Santa Casa de Sao
Paulo Dermatology Clinic found that 10.9% had occupational contact
dermatitis. The prevalent occupations in the study included domes-
tic workers (39%), construction workers (33.5%), metallurgists (6%),
carpenters (4%), and hairdressers (4%). Among patients with occu-
pational contact dermatitis, 91.5% worked in a humid environment.!

Epidemiological studies on ODs in Brazil are rare. This fact,
together with underdiagnosis and underreporting, makes it difficult
to collect and analyze data on the subject. In addition, many work-
ers do not seek health care because they fear losing their jobs.?

Until 2005, OD notifications were restricted to workers regis-
tered in the Brazilian General Social Security Regime (RGPS) through
the issuance of a work accident notice (CAT), a form created in 1967.
All occupational accidents or diseases had to be reported by the com-
pany to the Brazilian National Social Security Institute (INSS), subject
to fine in case of omission. The information in the form is important
not only for social, statistical, and epidemiological references, but also
for social security matters.® Thus, in the case of occupational derma-
toses, Brazilian data are derived from INSS records. However, a new
notification system was implemented in 2006, called SINAN (Nation-
al Disease Notification System).

Through this System, work-related health problems (which
include occupational accidents and occupational diseases) began to
be notified and organized in a national network, with the purpose of
recording the data of persons assisted in the Brazilian unified health
system, (SUS). SINAN is a universal notification system, which cov-
ers all workers, regardless of whether they have an employment
relationship or not. Any diagnosed OD must be reported through
the SINAN.

The present study aimed to verify the panorama of occupa-
tional skin diseases in Brazil based on data obtained from SINAN.
Their frequencies and sociodemographic patterns are herein described.

METHODS

This is a cross-sectional study based on secondary data. We
used SINAN data from 2007-2014, tabulated with the TabWin pro-
gram for Windows.®

We conducted our study using retrospective data from
SINAN, which is freely available online. SINAN used intentional
and non-probability sampling with sequential selection, including
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all cases of occupational dermatoses notified by health professionals
from SUS in the period.

The notified occupational dermatoses were categorized accord-
ing to the International Classification of Diseases, tenth revision (ICD-
10). We used the codes and numbers according to the main diagnoses of
the diseases, grouping the diseases that had the same main code.

We used descriptive statistics to show the frequencies and
percentages of OD cases over the years. Graphs and tables illustrate
the analyzed data.

RESULTS

In total, there were 4,710 cases notified as OD in the peri-
od. The most affected age group was 35-49 years, with 1,852 cases
(39.3%). The other age groups reported were: 20-34 years, 1,558 cas-
es (33.1%); 50-64 years, 955 cases (20.3%); 64 years, 174 cases (3.7%);
and less than 20 years, 171 cases (3.6%). Males were the most affect-
ed in all the years surveyed, with 3,025 cases (64.2%).

Graph 1 gives information about the level of education
achieved by workers: 2,635 (55.9%) had not completed high school;
996 (21.1%) completed high school; and only 141 (3.0%) held a uni-
versity diploma.

Skin color was described as black or brown in 2,061 cases
(43.7%); as white, in 1,748 cases (37.1%); and without records, in 848
cases (18%).

Regarding workers’” affected by dermatoses area of res-
idence, 3,814 individuals (81.0%) were urban residents and 379
(8.05%) lived in rural areas. However, in 501 forms (10.6%), health
professionals ignored or failed to fill this field.

Among the cases of OD, the prevalent ICD-10 codes refer
to CDs (L23, L24, and L25), corresponding to 34.2% of the sample.
Among the forms of CDs, ACD (L23) was the most frequent, followed
by dermatitis caused by exposure to non-ionizing radiation (L57),
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corresponding to 26.2% of the notified cases. In 14.4% of the sample,
the reports did not specify the type of OD (L98), describing only gen-
eral data of the disease. The frequencies are shown in graph 2.

In 2007, 39 cases (30.5%) evolved with temporary incapacity.
In 2014, this number was as high as 104 (15.2%). No dermatoses led
to death and 9 cases (0.2%) progressed with permanent disability
(Table 1).

Data show that absences from work decreased proportion-
ately during the period, from 58.6% in 2007 to 27.8% in 2014. In total,
49.3% of the workers did not require to take a sick leave, whereas
29% needed to take a sick leave and 21.6% of the reports had no
information on absenteeism.

Ambulatory care was the most frequent type of treatment
(3,494 or 74.2%), and only 4.1% of the workers needed hospitaliza-
tion. The treatment regimen was not described in 21.7% of the cases.
The type of employment relationship was marked as ignored or left
blank in all notified cases. The type of lesion was not described.

Table 2 shows the number of CAT forms emitted by SINAN
in the period studied.
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Legend: L25 - Unspecified contact dermatitis. L24 - Irritant contact derma-
titis. L23 - Allergic contact dermatitis. L57 - Skin changes due to chronic ex-
posure to nonionizing radiation. L98 - Other disorders of skin and subcuta-
neous tissue, not elsewhere classified. B86 - Scabies. L81 - Other disorders
of pigmentation. T15 - Foreign body on external eye. L60 - Nail disorders.
B35 - Dermatophytosis. OD - Other dermatoses
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Table 3 shows the local of lesion. The most affected areas
were the upper limbs (1,610 or 34.2%), including the hand (1,197 or
25.4%) and the upper limb - generally described in 413 cases (8.8%);
head (1,297 or 27.5%); lower limb (387 or 8.2%), which includes the
feet (228 or 4.8%), and the entire body (385 or 8.2%).

The “causal agent” field was not completed or was marked
as unknown in 69.4% of the cases in the period. The most common
agents reported are described in table 4.

DISCUSSION

Data from industrialized countries indicate that ODs ac-
count for 60% of all occupational diseases.? In the UK, the incidence
is estimated at 13 per 100,000 population per year and the preva-
lence at 15 per 10,000 population. High-risk occupations include
hairdressers, assemblers, oil industry workers, machine operators,
and print workers.” In the printing industry, the overall prevalence
of occupational skin diseases is estimated at 40%.* According to a
Scottish study, the risk of developing CD among hairdressers was
86.4 per 100,000 population.’ Bradshaw et al. also analyzed work-re-
lated symptoms among hairdressers, identifying a 41% prevalence
of cutaneous symptoms.'® The most prevalent age group was 35-49
years, followed by the age group 20-34 years. A previous national
study indicates that the age of the affected individuals was compat-
ible with the age of greater professional activity of the population.!

Across the world, skin diseases resulting from occupation-
al exposure are common and are second only to musculoskeletal
diseases as the cause of industrial occupational health problems.*
Although occupational dermatitis can appear at any age, its peak
occurs at the end of work life. Gawkrodger et al. showed that derma-
titis among bakers and hairdressers appears early, unlike workers
who come in contact with cement, in which contact dermatitis may
take a few years to develop.”

It is known that skin susceptibility is influenced by indi-
vidual characteristics as well as by environmental factors."" In the
studied group, men were the most affected in all the years surveyed,
with a mean of 64.23% of the cases. It is also known that women
are more likely to develop hand eczema and that working in wet
conditions favors its occurence.'? Personal factors, such as atopy and
metal allergy, have also been identified as risk factors for hand der-
matitis."®> However , checking for the presence of other concomitant

TasLE 1: Evolution of disability caused by occupational dermatoses

EVOLUTION 2007 2008 2009 2010 2011 2012 2013 2014 Total %
Unknown/blank 45 75 105 106 163 121 138 96 849 18.0
Cure 21 127 116 99 121 147 134 114 879 18.7
Non-confirmed cure 9 22 88 64 48 67 61 38 342 72
Temporary disability 39 52 61 118 111 142 100 104 727 154
Permanent partial disability 10 10 11 9 12 14 10 8 84 1.8
Permanent total disability 0 0 2 1 1 3 1 1 9 0.2
Others 4 13 63 110 236 522 546 325 1819 38.7
Total 128 299 391 507 692 1016 990 686 4709 100

Source: SINAN/SVS
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TABLE 2: Number of CAT forms emitted by SINAN, Brazil, 2007-2014

Year 2007 2008 2009 2010 2011 2012 2013 2014 Total %
Unknown/blank 33 54 75 81 152 131 130 69 725 15.39
Yes 51 97 107 111 113 113 107 87 786 16.69
No 31 39 112 232 363 732 692 467 2668 56.65
Non applicable 13 109 98 83 64 40 61 63 531 11.27
Total 128 299 392 507 692 1016 990 686 4710 100
% 2.7 6.3 8.3 10.8 14.7 21.6 21.0 14.6 100

Source: SINAN/SVS

TasLE 3: Lesion site frequencies, Brazil, 2007-2014

Location/Year 2007 2008 2009 2010 2011 2012 2013 2014 Total %
Head 1 21 38 56 144 349 417 271 1297 27.54
Hand 41 97 107 170 200 254 175 153 1197 25.41
Upper limb 23 50 43 55 62 73 57 50 413 8.77
Whole body 27 33 60 48 61 63 60 33 385 8.17
Foot 2 14 15 24 48 40 52 33 228 4.84
Lower limb 4 13 16 22 31 37 16 20 159 3.38
Chest 1 D) 12 12 7 18 9 9 73 1.55
Neck 0 4 3 8 11 4 B 6 41 0.87
Abdomen 0 2 6 4 4 B) 0 0 19 0.40
Others 9 43 29 40 55 98 93 48 415 8.81
Unknown/blank 20 17 63 68 69 77 106 63 483 10.25
Total 128 299 392 507 692 1016 990 686 4710 100

Source: SINAN/SVS

TasLE 4: Causative agent frequencies, Brazil, 2007-2014

Agent 2007 2008 2009 2010 2011 2012 2013 2014 Total %
Unknown/blank 64 207 253 310 473 747 732 484 3270 69.4
Chrome 42 40 54 93 93 99 71 62 554 11.8
Wood 1 3 23 29 42 45 87 48 278 5.9
Others 7 14 18 31 34 51 40 36 231 4.9
Solvents 6 11 15 17 24 36 Bill Bill 171 3.6
Resins 0 8 5 7 4 12 7 5 48 1.0
Cosmetics 2 3 10 2 6 10 8 5 46 1.0
Nickel 2 3 B 7 6 9 3 5 40 0.8
Lubricating greases 0 8 5 3 4 4 5 6 35 0.7
Plastic 2 1 4 2 3 2 6 3 23 0.5
Cutting oil 2 1 0 6 3 1 0 1 14 0.3
Total 128 299 392 507 692 1016 990 686 4710 100

Source: SINAN/SVS

diseases is not part of the SINAN communication system so far.

Data on schooling show that, in most cases, workers had a
low level of education, since 2,635 patients (55.9%) failed to finish
high school, which could explain some of the accidents. Regarding
skin color, brown and black workers represented 2,061 cases (43.7%)
and whites, 1,748 (37.1%).

Regarding demographic distribution, most workers (80%)
came from urban areas, which may correspond to the most common
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place for factories and companies to set up. It is also plausible that
ODs in rural areas are less notified because of the difficulties faced
by the health system to reach and survey rural workers.

As expected, according to previous studies, CDs were the
most common ODs in the studied group (prevalence of 34%), but
with lower percentages when compared to the literature. Occupa-
tional CDs can produce severe and difficult to treat conditions and
are often responsible for discomfort, pruritus, trauma, and function-
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al and aesthetic changes that interfere with social life and work.?
The prognosis of patients with OD is not good.” Inability is often
reported, which may require adaptations or even the worker’s reha-
bilitation for a different position.?

In relation to the second most frequent OD, we highlight the
large number of cases reported due to lesions caused by exposure
to non-ionizing radiation, in particular to sun exposure, as shown
in graph 2. Most of these cases correspond to precancerous lesions,
such as actinic keratosis. This is valuable information for Dermatol-
ogy and public health in Brazil due to the large number of workers
chronically exposed to solar radiation, especially workers from ru-
ral areas and the construction industry.

Data from developed countries show that a high percentage
of their workers are exposed to solar ultraviolet radiation (UVR).*
It is known that exposure to UVR in the workplace may increase
the risk of developing skin cancer for workers.”>'® In our sample,
only three occupational skin cancer cases were reported. Possibly,
this low notification rate stems from the fact that SINAN has a spe-
cific form for cancer notification. Therefore, most occupational skin
cancers may have been reported in that document, skewing the in-
terpretation of this item. A literature review also shows that occu-
pational skin cancers are underreported in other countries, with a
lack of effective preventive measures for ODs in several European
countries. "

Regarding disease evolution, 30.5% of the cases (n = 39) pro-
gressed to temporary disability in 2007, with a progressive decrease
t0 15.2% (104 cases) in 2014. None of the cases evolved to death and
2 cases (0.51%) notified in 2009 revealed total permanent disability.
In addition, there was a decrease in the number of cases in which
health professionals failed to fill the evolution field, from 35.2% in
2007 (45 cases) to 14.0 % in 2014 (96 cases).

Despite the variation in the occurrence of incapacity for
work resulting from ODs (15-30% per year in the years studied),
this prevalence is relevant both to workers - who may lose their full
capacity to work and salary - and employers and the social security
system - due to the high costs and absenteeism.

Regarding the issuance of the CAT form, we found that
39.8% of the notifications in 2007 and 32.4% in 2008 had concom-
itant emission of the form. In subsequent years, the proportion of
notified cases decreased progressively, with percentages of 27.3%,
21.9%,16.3%, 11.1%, 10.8%, and 12.6%, respectively over the period
2009-2014. This reduction may be associated with the imposition
of the Accident Prevention Factor (FAP) by the INSS. The FAP is a
multiplier factor for a Brazilian tax for work injury (SAT), which is
levied on companies whose employees have suffered a large num-
ber of accidents and injuries at work.

Although it is possible that improvements in preventive
measures adopted by companies - such as training sessions and
qualification of workers required to use personal protective equip-
ment (PPE) - can explain this reduction, it seems to us much more
plausible that the variation in the interest and burden paradigm,
with the direct link between the number of accidents at work and
the cost of companies has had a negative influence on the issuance
of CATs and, consequently, on notifications. Diagnostic errors in the
occupational environment are disastrous for the patient, for compa-
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nies, and for government regulatory agencies.?

Regarding lesion site, as expected, the upper limb (8.77%),
in particular the hand (25.41%), was the most common affected site
(34.18% of the total), while 27.5% of the lesions were located on the
head (1,297 cases). On average, in the period studied, 10.3% of the
health professionals patients failed to inform the location of the le-
sion. In 8.2% of cases, the lesion affected the entire body. Our data
are consistent with the literature stating that the hands are affected
alone or with other sites in 80-90% of OD cases. The arms may be
involved if they are not covered, and the face and neck are affected
if there is exposure to dust or smoke. Workers exposed to cement
often have injuries to their legs, feet, and hands.”

Rotter et al. showed that dermatitis affects the hands in 70%
of cases.! Considering the complexity of all possible environments
that the hands are exposed to, it is reasonable to believe that they
are more susceptible to exposure to irritants (such as water, soap, or
food allergens) than other parts of the body."®

The “causal agent” field was not completed or was marked
as unknown in 3,270 cases (69.4%) in the studied period. This figure
is extremely high, indicating that health professionals responsible for
reporting and surveillance need to qualify the research process, giv-
ing emphasis to occupational history during anamnesis. Among the
fully completed forms, the most common causal agent was chromi-
um, (36.1% of cases, 11.8% of the total). Although problems caused
by cement and rubber are common dermatological concerns, no one
reported their cases as having been caused by these two substances.
Even so, it is likely that most of the reports of chromium as the main
causative agent are related to exposure to cement, since chromium is
one of the major allergens present in this material." The major aller-
gens in the study by Duarte and Rotter et al. were: potassium dichro-
mate (41% of positive tests); nickel sulfate (23%); carba mix (23%);
cobalt chloride (20%); thiuram mix (19%); PPD mix (10%); formal-
dehyde (7%); epoxy resin (7%); and mercaptobenzothiazole (6%).!
SINAN's notification form contains only one field for the causative
agent, which does not differentiate the allergen substance from the
product containing it. Therefore, it is the health professional’s task to
complete the form and indicate the main agent. In our opinion, the
form could be improved by providing separate fields that discrimi-
nate between the main product and the allergenic chemical.

Our data show that, in 2007 and 2008, the number of cases
that lead to absences from work was 58.6% and 49.2%, respectively.
We observed a progressive decrease in these figures, reaching 27.8%
in 2014. It is important to note that, in the meantime, 21.6% of the
cases had an unknown progress, or the field about what happened
to the worker after the lesion was left blank.

The most reported treatment was outpatient care (3,471
or 74.1%). Again, the number of blank or skipped fields was high
(21.7%), showing the absence of case monitoring data.

Although laboratory tests can contribute to the diagnosis of
ODs, none of them replaces a detailed anamnesis, a careful physical
examination, and the knowledge of the products used by workers
and the hazards potentially present in workplaces. Patch allergy test
(PT), or epicutaneous test, is the best complementary test, which al-
lows differentiation of ICD from ACD. However, a positive patch
test will only determine the causal relationship between a substance

An Bras Dermatol. 2018;93(1):27-32.




32 Lise MLZ, Feijo FR, Lise MLZ, Lise CRZ, Campos LCE

and the clinical picture with a good anamnesis, since prior exposure
may also yield a positive test result.?

Preventive measures for ODs are extremely important.
Companies should take collective measures for protection, provide
adequate equipment, and provide medical examinations and peri-
odic guidance to workers in order to prevent re-exposures and new
cases. Such conduct is important, since ODs cause discomfort, inca-
pacity for work, decreased production, and may result in the need
for a job position change and, consequently, salary and company
income reduction, as well as increased costs with health insurance
plans and social security.

Delayed diagnosis can result in continued exposure to ir-
ritants or allergens and may also adversely affect prognosis.”” In-
adequate assessment can have a devastating effect on future work-
ing life, with considerable medico-legal implications.”” Across the
world, changes in labor legislation have resulted in a reduction in
the prevalence of allergen reactivity.’

Progress in the clinical area - in line with continued surveil-
lance of new allergens in order to replace them in industrial produc-
tion and product development using less allergenic chemicals - is
expected to modify this scenario.’

CONCLUSIONS

The treatment of patients with occupational dermatoses
is based on the correct identification and removal of the causative
agent associated with the specific treatment of the disease. Preven-
tive measures - such as proper hygiene, use of PPE, clothing, gloves,
goggles, barrier creams, and sunscreen when indicated - are essen-
tial to prevent the onset of occupational skin diseases. Adequate
training for those who handle objects, machines, and chemicals is
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