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ABSTRACT

Background and objective: To determine the prevalence of occupational asthma (OA) and work-
exacerbated asthma (WEA) among asthmatic patients diagnosed in Primary Health Care (PHC). To analyze
the impact at PHC level caused by under-diagnosis and inappropriate referral of OA.

Patients and methods: A descriptive, cross-sectional multicenter study in patients aged between 16 and
64 years diagnosed with asthma, according to their medical record; all were working or had worked, and
were assigned to one of 16 PHC centers in a healthcare district. Based on the responses to the questionnaire
completed at the study visit, which included a thorough review of the subject’s entire working history,
patients were classified into three categories by an expert in occupational asthma: OA, WEA or common
asthma (CA).

Results: Three hundred and sixty-eight patients completed the questionnaire. The prevalence of OA was
18.2% (25% in men and 14.6% in women, P=.046) and 54 patients (14.7%) were classified as WEA. The
proportion of patients with work-related asthma (WRA) was therefore 32.9%. Asthmatic patients with
WRA took more sick leave than CA patients (P<.001).

Conclusions: A high prevalence of WRA was found, mostly treated in PHC. Under-diagnosis of WRA is
widespread in PHC.

© 2014 SEPAR. Published by Elsevier Espafia, S.L.U. All rights reserved.
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Prevalencia de asma relacionada con el trabajo y su impacto en atencion
primaria de salud

RESUMEN

Fundamento y objetivo: Conocer la prevalencia de asma ocupacional (AO) y de asma exacerbada en el
trabajo (AET) entre los pacientes diagnosticados de asma en la atencién primaria (AP) de salud. Conocer
el impacto en AP debido al infradiagnéstico y la no derivacién del AO a la mutua laboral.

Pacientes y método: Estudio descriptivo, transversal y multicéntrico, realizado en pacientes entre 16 y
64 afos diagnosticados de asma en la historia clinica, que estuvieran trabajando o hubieran trabajado,
y asignados a cualquiera de los 16 equipos de AP de un sector sanitario. Basandose en las respuestas del
cuestionario cumplimentado en la visita del estudio, que contenia una revisién exhaustiva de todas las
etapas laborales del sujeto, un experto en asma laboral clasificaba a los asmaticos en 3 categorias: AO,
AET o asma comun (AC).
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Resultados: De los 368 pacientes que cumplimentaron el cuestionario se obtuvo una prevalencia de AO
del 18,2% (25% en hombres y 14,6% en mujeres, p = 0,046) y 54 pacientes (14,7%) fueron clasificados como
AET; asi, el total de pacientes con asma relacionada con el trabajo (ART) resulté ser el 32,9%. Los pacientes
con ART realizaron mads bajas laborales que los pacientes con AC (p < 0,001).

Conclusiones: Se obtiene una elevada prevalencia de ART atendida por la AP. Hay una baja sospecha por

parte de la AP de ART.

© 2014 SEPAR. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

Work-related asthma (WRT)' 3 is a term that covers all types of
asthma associated with the occupational environment. It includes
both occupational asthma (OA), officially classified as work-related
disease that is caused by exposure and conditions fully attributable
to the working environment,!*> and work-exacerbated asthma
(WEA), which occurs when pre-existing or concurrent asthma is
aggravated by workplace exposure.®

Epidemiological and clinical evidence suggests that asthma may
be induced by exposure to multiple inhaled agents in the working
environment - over 400, according to current estimations.2”9

OA is the most common occupational respiratory disease in
industrialized countries.'?!! Although most studies!'?'3 report
a WRA prevalence of between 5% and 25%, more recent
reviews'#1> estimate that the mean risk attributable to working
conditions is around 15%-16%. Moreover, the mean preva-
lence of WEA among adults with asthma is estimated to be
21%.5 Since asthma affects between 5% and 10% of adults in
Europe (the estimated prevalence in Spain is 5%),'617 WRA is
a serious public health problem with significant socioeconomic
implications.!3.18.19

One major occupational health problem in Spain is that OA
is frequently not detected and diagnosed as such in the special-
ized departments of the occupational healthcare system, consisting
of company healthcare provisions and the MATEPSS (the work-
related accidents and occupational diseases insurance section of
the Spanish social security system). Instead it is diagnosed and
treated as a common non-work-related disease within the primary
health care (PHC) system.?%2! This results in either a delay in diag-
nosis of WRA, or a complete failure to diagnosis the condition as
work-related. This situation causes serious harm: affected workers
continue to be exposed to the causative agent and their condi-
tion deteriorates, chronicity sets in and they lose their capacity
for work. Other workers, too, may suffer from the same expo-
sure while performing similar tasks, since the company fails
to implement preventive measures for avoiding new cases. To
minimize both delay in diagnosis and long-term decline due to
WRA, primary care physicians, when diagnosing asthma in adults,
must always consider the possibility that the disease may be
work-related.??

Although some estimations of the healthcare costs of work-
related asthma have been made, '8 no studies have been conducted
in our setting that quantify, based on the number of patients seen,
the true burden of this shift of patients and costs toward PHC.
We know that the problem exists but we are unaware of its real
magnitude.

The purpose of this study was to estimate the prevalence of
WRA (both OA and WEA) in patients diagnosed with asthma, and
to determine the real impact on PHC caused by underdiagnosis
and failure to refer cases of OA to occupational insurance com-
panies. We aimed to determine the prevalence of patients with
OA treated in PHC (who should have been seen in the MATEPSS),
and to calculate the burden in terms of both costs and work-
load. This knowledge is essential for adopting corrective measures
and achieving the final objective: to improve the healthcare and

occupational prognosis of patients with OA and WEA, and to
improve risk prevention in the workplace, thereby reducing the
incidence of new cases.

Methods

This was a descriptive, cross-sectional, multicenter study, con-
ducted in the territorial framework of a healthcare district with
16 PHC teams and a population distributed among semi-rural and
urban areas. According to the 2009 municipal register, the total
population of the area is 384 718 inhabitants, all of whom are enti-
tled to public healthcare and have been assigned to a PHC center,
according to their place of residence.

Study Subjects

The study population comprised patients between 16 and 64
years of age with a diagnosis of asthma (ICD ]J45) in their electronic
medical record (EMR). All subjects had their own social security
number, indicating that they were working or had worked, and
were assigned to one of the 81 family doctors in the region who
had agreed to participate in the study.

Exclusion Criteria

¢ Individuals younger than 25 years diagnosed with asthma before
the age of 15 years who had not received medication for asthma
in the previous 2 years.

¢ Individuals with any other respiratory disease that did not meet
the diagnostic criteria for asthma.

¢ Individuals requiring palliative care.

¢ Individuals included in a home care program.

¢ Individuals with communication difficulties (cognitive or sensory
impairment, language barrier).

¢ Individuals who refused to participate in the study.

¢ Individuals who could not be contacted after 3 phone calls to their
home at different times of the day.

Sample Size and Screening

Assuming an alpha risk of 0.05 for a 3% level of accuracy in a
two-tailed comparison for an estimated 10% of OA patients among
all asthma patients, a randomized sample of 385 asthma patients
will be required. This calculation was made using the GRANMO
sample size calculator, version 7. Asthma patients were selected
by simple randomized sampling from EMRs available in the PHC
centers.

Variables

Dependent variable:

¢ Diagnosis of asthma: OA, WEA, common asthma (CA).
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Independent variables:

e Sociodemographic variables: sex, age and country of birth.

e Smoking-related variables: never smoker, smoker, former
smoker, and pack-years.

¢ Variables related with exposure to non-occupational triggers:
pharmacological treatments, pets, seasonal symptoms.

Variables related with working life:

e Current employment status.

e Employment status at onset of asthma symptoms.

e Employment history.

e Asthma symptoms.

e Economic factors impacting PHC: sick leave due to asthma, num-
ber of visits to PHC physician, number of inhaled drug containers
used per respiratory disease and expenditure in euros for the
inhaled drugs used per respiratory disease. Medication use was
estimated from the collection from the pharmacy of drugs pre-
scribed by the physician.

Data Collection

The study project was presented to the 16 PHC centers by
members of the study team, and 81 family doctors from a total
of 102 agreed to participate. In May 2009, this group of 81 co-
investigators (CI) met and received specific training in asthma.
A member of the study team was assigned to each doctor for con-
sultation purposes throughout the study. Patients were recruited
between July 2009 and February 2010 from a randomized list (sup-
plied by the central computer department) of subjects who met
the entry criteria and were assigned to one of the 81 participat-
ing Cls. Each CI used the inclusion and exclusion criteria to screen
patients, following the list consecutively until the required sample
size was achieved. As already mentioned, patients with a diagno-
sis of asthma in their EMR were included in the study. Each CI
reviewed the EMRs of his/her own patients, and confirmed the
diagnosis of asthma using clinical criteria (predominantly noc-
turnal cough, dyspnea during attacks or on effort, wheezing that
worsens in certain situations, improvement of symptoms with
bronchodilators and/or inhaled corticosteroids) and lung function
criteria (spirometry, variability in peak expiratory flow, methaco-
line test). Doubts were discussed with the assigned study team
member. Patients were given an appointment at the health cen-
ter, and, if they agreed to participate in the study, signed the
informed consent form. The patients were then interviewed using
a structured questionnaire that contained a comprehensive review
of the subject’s full employment history. A list of occupations
and activities related with OA was provided, along with the main
chemical agents and/or products causing OA. In order to avoid
bias, this questionnaire was administered by a single, trained
member of staff, specifically employed to perform this task in
all health centers. The Spanish or Catalan language was used, as
appropriate.

A member of the study team experienced in work-related
asthma was responsible for classifying asthma patients into 3 cat-
egories: OA, WEA and CA. In view of the epidemiological objective
of this study, asthma patients were classified as OA, WEA or CA,
based on the correlation between the timing of clinical symp-
toms, the working environment, and exposure suffered by the
patients, as described in the criteria of the American College of
Chest Physicians.?>

Classification criteria:

Work-exacerbated Common asthma

asthma (WEA)

Occupational asthma (OA)

Patient with
pre-existing asthma
who experiences
increased symptoms
or requires more
medication after taking
a new job or after
exposure to new
agents in the
workplace [without
meeting criteria (c)
and (d) for OA].

(a) Onset of symptoms after
taking a job, and

(b) Association between asthma
symptoms and work, and

(c) Exposure in the workplace to
any agent or process known

to cause OA, and/or

(d) Onset of asthma is clearly
related with acute high-dose
exposure to an irritant agent

in the workplace

(RADS)

Any situation

in which OA or
WEA criteria are
not met

RADS: reactive airways dysfunction syndrome.
All cases of OA must meet 3 criteria: (a) and (b) plus (c) or (d).

The Catalan Classification of Occupations 1994 (CCO-94), the
Catalan version of the National Classification of Occupations 1994
(CNO-94), was used for coding the occupations recorded in the
questionnaire. In view of the wide range of jobs, these activities
were pooled into 3 large groups (A-C), according to the type of
work and the possibility and similarity of exposure to allergens.

Group A Group B Group C

Managers Catering services  Agricultural and fisheries
Scientific technicians Salespersons and  activities

and professionals similar Construction and
Support technicians metallurgy

and professionals
Clerical workers

Graphic arts, textiles,
and food sector
Installation and machine
operators

Unqualified workers

Retrospective data on sick leave were obtained from the EMR of
the study subjects, confirming that this was due to asthma, as well
as the number of medical visits during 2009. Use of medications was
also retrospectively collected for the same period from pharmacy
department records.

Statistical Analysis

The database used was specifically designed for the study, and
data quality was closely scrutinized. The prevalence of OA was
determined by calculating the percentage of patients with OA
compared to the total number of asthma patients in the sample.
The prevalence of WRA was the sum of this percentage and the
percentage of patients with WEA. Univariate descriptive statistics
were performed on all variables collected: frequency and percent-
age for qualitative variables, and mean and standard deviation for
quantitative variables, since these showed a normal distribution.
Normality was confirmed numerically using the Skewness and Kur-
tosis test (sktest). The prevalence of the different types of asthma
(CA, WEA and OA) was compared according to patient characteris-
tics, and proportions were compared using the Chi-squared test for
qualitative variables and analysis of variance (ANOVA) for quantita-
tive variables. Finally, a polynomial multivariate logistic regression
model was fitted to evaluate the association between the asthma
diagnosis and the characteristics of the study patients. All statistical
tests were performed with a 2-tailed 95% confidence level, using
the Stata/SE Version 12.1 statistical package (StataCorp, Collage
Station, TX, USA).

Limitations

Since the procedure used for selecting patients may have led to
dubious or erroneous asthma diagnoses, diagnostic criteria were
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reviewed for all study subjects who were classified in their med-
ical records as asthmatic. If the diagnosis was not confirmed, the
subject was excluded from the sample, or, in case of doubt, the
medical record was reviewed and any necessary additional test-
ing was performed. If the participating physician was still unsure,
he/she consulted the study team before including the patient in the
study. This was an epidemiological study, but the collection of data
on the diagnosis of OA from the patients’ medical records must still
be recognized as a limitation.2*

Results

At total of 2505 patients with a diagnosis of asthma were iden-
tified from a population of 102 131 subjects aged between 16 and
64 years. The recorded asthma prevalence in this study population
was 2.5%.

The medical records of 822 asthma patients were reviewed to
include a total of 368 in the study (Fig. 1). Table 1 shows the char-
acteristics of these patients, according to their asthma diagnosis.
A total of 67 were diagnosed with OA, corresponding to a preva-
lence of 18.2%, with respect to the total number of study patients
aged between 16 and 64 years. Prevalence was greater in men than
in women (P=.046). If the 54 patients with WEA are included, the
overall prevalence of work-related asthma was 32.9%. Only 2 of the
368 cases reviewed had been referred to occupational insurance
facilities due to clearly suspected OA.

Patients with OA were significantly older than the other asthma
patients (P<.001), and were also significantly older at onset of
symptoms (P<.001) (Table 1). Prevalence of OA in unemployed sub-
jects or those considered to have permanent incapacity was higher
than in asthma patients in active employment (P=.013). The preva-
lence of OA in patients in occupational groups B or C at onset

822 patients with a diagnosis of asthma in their
medical records were evaluated

466 excluded

« 41 asthma diagnosis not confirmed

« 153 childhood asthma with no symptoms
or treatment in last 2 year

« 63 not working or never worked

« 6 with communication problems

-+ 6 other causes

+ 111 not located

« 19 changed address

» 47 not willing to participate

A 4

376 met inclusion criteria

 —

8 lost-to-follow-up: did not
attend the interview

v
368 conducted interview and
CRF was completed

Fig. 1. Patient selection flow-chart.

of symptoms was also higher than in group A subjects (P<.001)
(Table 1). After performing the multivariate analysis, the charac-
teristics that were eventually significantly associated with a higher
prevalence of OA were symptom onset at an older age, and employ-
ment in group B or C occupations at the time of symptom onset.

Table 1
Characteristics of Study Subjects According to Their Asthma Diagnosis.
Asthma
CA (n=247) WEA (n=54) OA (n=67) Total (n=368)
Sex, n (%)
Men 78 (31.6) 18(33.3) 32 (47.8) 128
Women 169 (68.4) 36 (66.7) 35(52.2) 240
Age, mean (SD), years 44 (12) 42 (12) 50 (11) 45 (12)
Country of birth, n (%)
Spain 231(93.5) 49 (90.7) 60 (89.6) 340
Other 16 (6.5) 5(9.3) 7(10.4) 28
Smoking habit, n (%)
Never smoker 133(54.1) 25(46.3) 39(58.2) 197
Smoker 48(19.5) 11(204) 8(11.9) 67
Former smoker 65 (26.4) 18(33.3) 20(29.9) 103
Pack-years®, mean (SD) 15.9(9.9) 15.4(10.8) 17.5(9.3) 16.1 (9.9)
Working status, n (%)
Active worker 174 (70.7) 37(68.5) 32 (48.5) 243
Unemployed 41(16.7) 14 (25.9) 20(30.3) 75
Retired 18(7.3) 1(1.9) 5(7.6) 24
Permanent incapacity 13(5.3) 2(3.7) 9(13.6) 24
Profession at onset of symptoms®, n (%)
Group A 52(38.8) 7(21.9) 3(4.8) 62
Group B 26 (19.4) 7(21.9) 7(11.1) 40
Group C 56 (41.8) 18(56.2) 53 (84.1) 127
Age at onset of asthma symptoms, mean (SD) 25 (15) 18 (13) 31(12) 25(15)

CA: common asthma; OA: occupational asthma; SD: standard deviation; WEA: work-exacerbated asthma.
* P<.05 when compared with the reference category using the Chi-squared test for qualitative variables and when compared with CA using analysis of variance (ANOVA)

for quantitative variables.
3 Smokers and former smokers.

b Catalan Occupational Classification (CCO-94): Group A (managers, scientific technicians and professionals, support technicians and professionals, clerical workers); Group
B (catering services, salespersons, and similar); Group C (agricultural and fisheries activities, construction and metallurgy, graphic arts, textiles and food sector, installation

and machine operators, unqualified workers).
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Table 2
Use of Resources During the Period of One Year Generated by Study Subjects According to Asthma Diagnosis.
Asthma
CA (n=247) WEA (n=54) OA (n=54) Total (n=368)
Sick leave due to asthma?, n (%)
No 174 (70.5) 31(57.4) 35(52.2) 240 (65.2)
Yes, granted by company insurance agency 0(0.0) 0(0.0) 3(4.5) 3(0.8)
Yes, granted by ICS 73 (29.5) 23 (42.6) 29 (43.3) 125 (34.0)
Number of visits to primary care physician, mean (SD) 2.3(2.5) 2.0(1.6) 3.1(4.9) 2.4 (3.0)
Number of inhaled drug containers used per respiratory disease®, mean (SD) 10.8 (12.6) 10.9 (10.9) 14.8 (17.0) 11.5(13.3)
Cost (in €) of inhaled drugs used per respiratory disease®, mean (SD) 256.58 (378.25) 247.17 (286.63) 351.16 (482.78) 272.17 (387.90)

CA: common asthma; ICS: Catalan Institute of Health; OA: occupational asthma; SD: standard deviation; WEA: work-exacerbated asthma.
" P<.05 when compared with CA using the Chi-squared test for qualitative variables and analysis of variance (ANOVA) for quantitative variables.
2 Sick leave at any time due to asthma (reported by the patient during the personal interview).

b Per patient.

Table 2 shows the use of resources generated over 1 year by
study patients, according to their asthma diagnosis. Patients with
work-related asthma (OA and WEA) took more sick leave for com-
mon illness granted by doctors from the PHC system than those
with CA (P<.001). In 1 year, patients with OA made a mean of 3.1
visits to their PHC physician, and used 14.8 containers of inhaled
drugs (P=.048), at a cost of €351.16. These figures were higher for
OA patients than for those with CA and WEA, but the differences
were not statistically significant. With regard to hospital admis-
sions and visits to the emergency department due to asthma, only
2 patients with OA were hospitalized during 2009.

Ofthe 67 patients with OA, 11 (16.4%) had been seen on at least 1
occasion for asthma in the MATEPSS, and of these, 5 had been seen
on 2 or more occasions in their occupational insurance company.
The remaining patients were always treated in the PHC system.
Furthermore, 62 (16.8%) patients did not require inhaled medica-
tion (12 with OA [17.9% of OA patients], 8 with WEA [14.8% of those
with WEA] and 42 with CA[17.0% of those with CA]), although these
differences were not statistically significant.

Discussion

The results suggest that in 32.9% of asthma patients treated in
the PHC system, there is a relationship between their disease and
their working environment. In 18.2%, the asthma was caused by
conditions in the workplace itself, while in 14.7%, it was exacer-
bated in the workplace.

Variability in study methods and definitions mean that the
prevalence of WRA is not well defined in general, and our results
are comparable to those of other reviews, both European and Amer-
ican, that reported wide ranges of between 5% and 25%.'2-1> The
significance of this study is that it was conducted in the primary
care setting of the public health service. Classification of patients
into 3 categories (OA, WEA and CA) by a specialist physician using
data collected in a questionnaire is not exempt from problems, but
we believe that it is a method fit for the purposes of this study. This
methodology may underestimate cases of OA, and may not be help-
ful in assessing the prevalence of WRA.2> Nonetheless, additional
testing (such as sensitization or specific bronchial hyperreactivity
testing), while necessary in individual diagnosis due to the medi-
cal and/or legal implications of the disease, does not provide any
relevant supplementary information?® in population studies.

The low prevalence (2.5%) of asthma observed in our study is
because of under-reporting of the disease, both due to the problem
of under-reporting itself, and because the study was performed in
the early years after switching from paper medical records to the
EMR, and transfer of diagnoses was not automatic.

While the total number of women with asthma is higher
than that of men, a greater percentage of men have OA. This

discrepancy cannot be explained simply by differences in exposure
to allergens.?”28 Some studies have reported a higher risk of OA in
women employed as domestic cleaners.?? This parameter is not so
discernible in our study, probably because cleaners are unofficially
employed and so do not have their own social security number, a
requisite for inclusion in this study. As asthma in this population
cannot be legally classified as OA, many women are diagnosed as
having CA when they really have OA.

Patients with OA are older than those with WEA and CA. In OA,
asthma is triggered by working conditions, and a period of sensi-
tization is needed before the disease manifests.>% In contrast, CA
and WEA are triggered by factors encountered before the work-
related exposure. Onset of symptoms in patients with WEA occurs
at a very young age, suggesting that aggravation of childhood or
pre-existing asthma due to work exposure occurs rapidly. A total
of 27% of patients whose asthma was diagnosed after the age of
30 years were diagnosed with OA. This would suggest that when
asthma is diagnosed in adults, the possibility that the disease may
be work-related must be explored.

With regard to the patients’ country of origin, it is interesting to
note that immigrants are not overrepresented among cases of OA
or, especially, WEA, despite them having jobs that might involve a
greater risk of exposure to more allergenic substances with fewer
protective measures. However, conclusions cannot be drawn, due
to the small numbers in our sample. No differences were observed
between smoking habit and the different types of asthma.

Unemployment and incapacity for work in patients with OA
are significantly higher than in other groups. It seems very likely
that the disease affects sufferers’ possibilities of finding work and
being declared with permanent incapacity for work by Employ-
ment Institute inspectors. This fact shows how the course of asthma
can be particularly incapacitating for OA patients. Moreover, if the
patient’s disease is not recognized as occupational, their financial
situation can be severely affected. Patients with OA and WEA have
more episodes of temporary incapacity for work due to asthma
(only 4.5% of these were granted by the occupational insurance
agencies) than patients with CA. This is another indication of the
poor progress of WRA patients caused by continuous exposure to
the allergens that trigger or exacerbate their asthma.

Data on medication use show that, although the proportion of
CA and OA patients who do not need asthma medication (estimated
from pharmacy use) is similar, the number of containers used by
OA subjects is significantly higher. Expenditure on medication use
by patients with OA is higher than in those with CA. The number
of visits to PHC is also higher in OA, although the difference is not
statistically significant. Curiously, the behavior of WEA subjects is
similar to that of those with CA.

In short, OA patients use more healthcare resources than
other patients with asthma. In fact, according to legal provisions
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(Legislative Royal Decree 1/1994, 20 June 1994, approving the Con-
solidated General Social Security Act), patients with OA should
be referred to and treated by the occupational healthcare system,
which is not the case.

Conclusions

This study underscores the high prevalence of WRA treated
in PHC centers. The healthcare burden is high, and treatment in
the PHC system does not contribute to any improvement in the
health of these patients, since the working conditions that trigger
or aggravate their disease remain unchanged.

It must also be emphasized that OA is rarely suspected in the
PHC system: the possibility of OA was considered in only 2 of the
368 cases reviewed. These findings are consistent with those from
other studies.?! OA should be considered more often as a diagnosis
in all adults with symptoms indicative of asthma. Information on
current and previous working environments should be included in
the patient’s medical record.

Our proposal, also suggested in other European studies,?2>3 is
to implement protocols encouraging the suspicion and detection
of WRA in primary care, as well as better detection and follow-
up by occupational insurance agencies. This would increase the
diagnostic rate and improve the disease course and prognosis of
patients with OA, and appropriate preventive measures could be
introduced to help reduce the incidence of new cases. We must all
work toward greater communication and collaboration between
the public healthcare system and the occupational healthcare sys-
tem (MATEPSS), in order to improve the diagnosis, treatment, and
outcome of patients with this disease.
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