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Abstract

Background: Working in swine and poultry farms is described as a harmful job to the workers, because it has been shown
that is capable of leading to occupational asthma and other allergic diseases. Objective: The main objective of this study is the
epidemiological characterization of occupational allergic diseases in swine and poultry Portuguese farms. Methods: About
37 (46.3%) workers from 7 swine and 43 (53.7%) from 7 poultry farms participated in this study. The data was collected
through a questionnaire the European Community Respiratory Health Survey under the form of interview. Results: The
prevalence of asthma was 10%. About 50.0% of the asthmatics had occupational asthma and 37.5% had work-aggravated
asthma. Among non-asthmatic workers, it was reported wheezing associated with dyspnea (5.6%), dyspnea after strenuous
activity (11.1%) and persistent cough (23.6%). The prevalence of allergic rhinitis was 20%, of which 56.2% of the cases had
the 1% crisis after the beginning of work on farms. Among workers without medical diagnosis of rhinitis, 21.9% reported the
presence of sneezing, rhinorrhea or nasal congestion without being constipated. There were skin allergies in 31.2% of the
farmers, of which 72% were work-related symptoms. Conclusions: Findings of this study suggest that these farms develop
activities that promote contact with harmful agents with influence on workers' health and their workers completely devalue

the disease symptoms they present.
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1. Introduction

Working in animal production has been described as
detrimental to the workers’ health, because it has been
shown that is capable of leading to occupational asthma and
other allergic diseases'”. Cases of respiratory symptoms,
including cough, expectoration and chest tightness or even
diseases like asthma, rhinitis and other allergic diseases,
have been identified in both type of animal production
as a result of occupational exposure'™. More specifically,
there have been reported an increased prevalence of
several respiratory symptoms and diseases, such as chronic
bronchitis, chronic obstructive pulmonary disease and
organic dust toxic syndrome’”’. Regarding some specific
settings, such as poultry and swine farms, have not been
reported a complete characterization of prevalence of
occupational allergic diseases and work-related symptoms
without diagnosis. This lack increases the devaluation of
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the health consequences of their work and can constitute a
barrier for the implementation of preventive interventions.

Asthma is a chronic inflammatory disease of the
airways with recurrent episodes of wheezing, dyspnea,
chest tightness and cough'. Usually, it is associated with
generalized and variable airway obstruction, which can
be reversed spontaneously or through pharmacological
therapy'®. In this professional context, occupational asthma
may develop, when the specific occupational environment
is responsible for the onset of the disease; or asthma can be
aggravated at the workplace, when a pre-existing asthmatic
condition is aggravated by occupational exposure''. The
prevalence of occupational asthma ranges from 5% to 10%
in the European asthmatic population'**.

Work practices such as the use of specific bedding
material, the types and methods of animal feeding, and the
use of some specific disinfectants have also been related
to workers’ symptoms'*">. Organic dust particles become
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aerosolized for a long time or deposited on the floor when
feeding occurs'®. Thus, high dispersion of microorganisms
and their metabolites occurs as they are re-suspended
during this task'”'®. The particulate matter in the generated
organic dust varies in composition, size and density, and
these characteristics may influence the workers’ health
due to aerosolization and bioaerosol contamination".
The main objective of this study is the epidemiological
characterization of occupational allergic diseases in swine
and poultry Portuguese farms.

2. Methods

Descriptive cross-sectional study. The sample is constituted
for workers from 7 swine and 7 poultry Portuguese farms,
selected for convenience.

2.1 Questionnaire

People working in the swine and poultry farms were
interviewed through the European Community Respiratory
Health Survey (ECRHS Questionnaire) validated for
Portuguese population, used for the examination of work-
related symptoms'2.

2.2 Statistical Analysis

Statistical Package for Social Sciences (SPSS) version 19 was
usedforthestatisticaltreatment. A simpledescriptiveanalysis
was carried out for the socio-demographic characterization,

the presence of asthma and other allergic diseases, the
existence of respiratory symptomatology and allergy in the
sample and its influence on professional performance. The
chi-square test and the odds ratio were used to evaluate,
respectively, the relationship of independence and the risk
between respiratory symptomatology and the presence
of asthma in workers. The p<0.05 level was considered
significant.

3. Results

3.1 Socio-demographic Characteristics

The study included 80 workers, of whom 43 (53.7%) worked
in poultry and 37 (46.3%) in swine farms. The population
is 60% men and the mean age is 42.7 + 11.8 years, which
had mostly between 31 and 58 years (76.2%). Workers, on
average, work on farms for about 13.6 + 10.9 years (Table 1).

3.2 Prevalence of Asthma

The prevalence of asthma was 10% (n = 8), belonging mainly
to the female gender (n =5, 62.5%). Mostly of these workers
works in swine farms (n = 6, 75.0%) (Table 1). Among
asthmatic workers, 4 (50.0%) reported their first asthmatic
crisis after having started their profession on farms (Table
2) and others 3(37.5%) reported asthma aggravated in the
workplace. All asthmatic workers report an improvement in
respiratory symptomatology during the weekend.

Table 1.  Socio-demographic distribution of the population, depending on the presence or absence of asthma
Asthma
Total n (%)
Presence n (%) Absence n (%)
Number of individuals 8 (10%) 72 (90.0%)
80 (100%)
8 (100%) 72 (100%)
Age
[17;24] 7 (8.7%) 0 (0.0%) 7(9.7%)
[24;31] 9 (11.3%) 1(12.5%) 8 (11.1%)
[31;38] 12 (15.0%) 1(12.5%) 11 (15.3%)
[38;45] 15 (18.7%) 0 (0.0%) 15 (20.8%)
[45;52] 21 (26.2%) 3 (37.5%) 18 (25.0%)
[52;59] 13 (16.3%) 2 (25.0%) 11 (15.3%)
[59;66] 2 (2.5%) 1 (12.5%) 1 (1.4%)
(66;73] 1(1.3%) 0 (0.0%) 1(1.4%)
Gender
Masculino 48 (60.0%) 3 (37.5%) 45 (62.5%)
Feminino 32 (40.0%) 5(62.5%) 27 (37.5%)
Animal production
Poultry farm 43 (53.7%) 2 (25.0%) 41 (56.9%)
Swine farm 37 (46.3%) 6 (75.0%) 31 (43.1%)

- 39 I Vol 21 (1) | March 2021 | http://www.informaticsjournals.com/index.php/JEOH/index

Journal of Ecophysiology and Occupational Health



Vanessa Mateus, Elisabete Carolino, Carla Viegas and Susana Viegas

3.3 Respiratory Symptoms

In the asthmatic population about 6 (75.0%) were not con-
trolled, namely 5 (62.5%) reported wheezing associated
with dyspnea, 5 (62.5%) dyspnea at rest, 6 (75.0%) dyspnea
after strenuous activity, and 5 (62.5%) persistent cough.
However, the workers without medical diagnosis of asthma

also reported the presence of respiratory symptoms (n =29,
39.7%), like wheezing (n = 19, 26.4%, p<0.01), wheezing
associated with dyspnea (n = 4, 5.6%, p<0.01), dyspnea at
rest (n= 1, 1.4%, p<0.0001), dyspnea after strenuous activ-
ity (n =38, 11.1%, p<0.0001) and persistent cough (n =17,
23.6%, p<0.05) (Table 2).

Table 2. Distribution of respiratory symptoms and age of 1 asthmatic crisis according to the presence or absence of asthma

Asthma
Total n (%) p-value
Presence n (%) Absence n (%)
Number of individuals 8 (10%) 72 (90%)
80 (100%) --
8 (100%) 72 (100%)
Age of 1st asthmatic crisis
[1;15] -- 4 (50.0%) -
[15; 30] -- 0(0.0%) -- --
(30; 45] - 1(12.5%) -
[45; 60] - 3(37.5%) -
Wheezing
Yes 25(31.2%) 6 (75%) 19 (26.4%) 0.005**
No 55 (68.8%) 2 (25%) 53 (73.6%)
Wheezing with dyspnea
Yes 9(11.2%) 5 (62.5%) 4 (5.6%) 0.006**
No 16 (20.0%) 1(12.5%) 15 (20.8%)
Dyspnea at rest
Yes 6 (7.5%) 5 (62.5%) 1(1.4%) 0.000***
No 74 (92.5%) 3(37.5%) 71 (98.6%)
Dyspnea after strenuous activity
Yes 14 (17.5%) 6 (75.0%) 8(11.1%) 0.000***
No 66 (82.5%) 2 (25.0%) 64 (88.9%)
Waking up with dyspnea crisis
Yes 7 (8.7%) 4 (50.0%) 3 (4.2%) 0.0007***
No 73 (91.3%) 4 (50.0%) 69 (95.8%)
Persistent cough
Yes 22 (27.5%) 5 (62.5%) 17 (23.6%) 0.019*
No 58 (72.5%) 3(37.5%) 55 (76.4%)

Legend: Qui-square test; * - significant for p < 0.05; ** - significant for p < 0.01; *** - significant for p < 0.001.

also associated with a higher risk factor, such as dyspnea
after strenuous physical activity (OR = 24.0 [4.1-139.6]),
waking up with dyspnea crisis (OR = 23.0 [3.7-139.8]) and
wheezing associated with dyspnea (OR = 18.7 [1.6-209.5])
(Table 3).

The results of the statistical analysis was performed to
measure the risk between the presence of respiratory
symptoms and the presence of asthma revealing that
dyspnea at rest was the symptom with the highest associated
risk (OR = 118.3 [10.3-1355.0]). Other symptoms were
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Table 3. Risk of developing asthma according to the
respiratory symptomatology presented
Asthma
OR (CI 95%)
Wheezing 8.3 (1.5 - 45.0)
Wheezing with dyspnea 18.7 (1.6 - 209.5)

118.3 (10.3 - 1355.0)
24.0 (4.1 - 139.6)
23.0 (3.7 - 139.8)

5.3 (1.1 - 24.9)

Legend: OR - interval. odds ratio; CI - confidence

Dyspnea at rest

Dyspnea after strenuous activity

Waking up with dyspnea crisis

Persistent cough

Regarding tobacco consumption, about 43 (53.7%) of
the workers are active smokers. Of the non-smokers,
16 (43.2%) reported being regularly exposed to tobacco
smoke. Among asthmatics, 4 (57.1%) are active smokers
and 2 (66.6%) of the non-smokers reported being regularly
exposed to tobacco smoke.

3.4 Other Allergic Symptoms

The prevalence of allergic rhinitis is 20% (n = 16), of which
9 (56.2%) had their first episode of rhinitis after starting
their profession on farms. Of the individuals with allergic
rhinitis, 15 (93.7%) reported sneezing, runny nose or nasal
congestion without being constipated or with influenza in
the last year. However, it was also verified the presence
of allergic symptoms in workers without allergic rhinitis
(n = 14, 21.9%), which all of them reported the presence
of sneezing, rhinorrhea or nasal congestion without being
constipated (p<0.0001) and some reported the presence
of sneezing associated with weep (n = 2, 14.3%, p<0.05).
In this study, there were 3 workers (37.5%) with allergic
rhinitis and asthma, simultaneously.

Skin allergy is manifested in 25 (31.2%) workers, of
which 18 (72%) associate this allergy with the farm work,
with one or more activities responsible for the triggering of
allergy in each individual (Figure 1). Of the workers with
skin allergy, 15 (60%) work in swine farms.

Amnimal production
W Swrine fanm

Dhrect contact with medication
O Poultry farm

Direct contact with animals
Preparation of housing for
anmals

Preparation / contact with food

Use of detergents and
desinfctants

Environment of farms (dust,
temperature)

Reproduction

m(4)

Figure 1. Distribution of the causes of skin allergies reported

by the workers according to the animal production.
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3.5 Pharmacological Therapy

Regarding the medications used, the asthmatic patients
presented pharmacological therapy, of which about 3 (42.8%)
had an incorrect use of the drug (Table 4). The errors relate
to the use of glucocorticoids in the control of intermittent
asthmatic crises or the administration of Long-acting f3,
Adrenergic Agonists (LABA) alone as monotherapy. All drugs
were administered by inhalation using unidose dry powder
inhalers 1 (14.3%), multidose dry powder inhalers 4 (57.1%)
and pressurized inhalers 2 (28.6%). No pharmacological
therapy was instituted for the other identified allergic diseases,
like rhinitis and skin allergy.

Table 4. Pharmacotherapy used by asthmatic workers

0,
THERAPEUTIC | L HARMACO N (%)
INDICATION | [HERAPEUTIC )
CLASS 7 (100%)
Glucocorticoid +
. 0,
Dty LABA 2 (28.6%)
SABA 2 (28.6%)
Control of G] —
asthmatic crises ucocorticoid + .
LABA 2 (28.6%)
Periods of .
greatest LABA in L (142%)
; monotherapy
exacerbation

Legend: SABA - short-acting B2 adrenergic agonist; LABA -
long-acting 32 adrenergic agonists.

3.6 Impact on Professional Performance

The presence of asthma, dyspnea and/or wheezing is
responsible for not attending the work of 10 (12.5%,
p<0.05) workers in this study. In addition, some workers
reported having spent one night in the hospital last year,
due to respiratory problems such as asthma, pulmonary
infection, chronic obstructive pulmonary disease or
sinusitis (n = 4.5%, p<0.01).

Approximately 12 (15%) workers showed episodes of
chesttightness or wheezing in the course of their professional
activity and 26 (32.5%) reported an improvement in
respiratory complications during the weekend.

4. Discussion

The prevalence of asthma in these two settings was 10%,
which is a slightly higher than the 6% obtained in a
prospective study carried out in Portugal for the general
population”. There is a higher prevalence of asthma in
female subjects (in a predominantly male population),
which may be explained by the fact that women have a lower
airway diameter than men in adulthood. Furthermore,
hormonal levels are another critical point, since estrogens

Journal of Ecophysiology and Occupational Health



Vanessa Mateus, Elisabete Carolino, Carla Viegas and Susana Viegas

demonstrate a reduction in airway hyper-reactivity, so
the decrease of estrogens levels, in the luteal phase of the
menstrual cycle and in menopause, aggravate asthma
symptoms”"*.. Mostly of these asthmatic women work
in swine farms, suggesting a higher risk of developing
asthma in these farms compared to professional activity in
poultry farms, which is also supported by other studies'.
This featured is probably justified by the fact that swine
workers spend more time inside the pavilions than the
poultry workers due to the specificity of tasks that need to
be developed constantly such as castrating, ear tagging and
teeth cutting, as well as activities related to feeding, floor
sweeping and removal of dry manure?”.

Regarding occupational asthma, 50% of workers
manifested their first asthmatic crisis after have started
to work in these farms, suggesting that their professional
activity may have been the trigger for the disease. The
prevalence of occupational asthma on these farms of about
5% is at the minimum level of European studies (5-10%)'>".
However, this study covered a specific occupational settings,
unlike the European study in which different occupational
settings were analyzed. The remaining asthmatics had
asthma since the childhood, which sometimes has a
tendency to regress in the adulthood, however continued
exposure to some triggering factors may have aggravated
the disease, with a consequent manifestation of respiratory
symptoms. Microbial agents and particles in the air of animal
production settings, such as poultry or swine farms, promote
an increase of the occurrence of work-related symptoms in
exposed workers*. Indeed, exposure assessment to these
risk factors have already been demonstrated in a previous
research work developed in the same swine and poultry
units*?°. These data possibly indicate that the continued
exposure to high concentrations of fungi and particulate
matter promotes an increase of the prevalence of asthma, as
well as a worsening of the disease.

In asthmatic and non-asthmatic workers, the
respiratory symptoms most frequently found were dyspnea
after strenuous activity and persistent cough. Furthermore,
it was also reported wheezing associated with dyspnea
and dyspnea at rest in a high prevalence. The data are
supported by the literature showing a high prevalence of
wheezing and cough in poultry farmers and of work-related
dyspnea, wheezing and coughing in swine farmers during
their professional activities"*. The respiratory symptoms
constitute a risk factor for the onset or worsening of
asthma'®. Our study identified some symptoms with a high
risk, like dyspnea after strenuous physical activity, morning
dyspnea crisis and wheezing associated with dyspnea, but
mainly dyspnea at rest, in which workers with this symptom
present 118.33 times greater possibility of being asthmatic.
The respiratory symptoms reported by non-asthmatic
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workers suggest the existence of asthmatic individuals
without medical diagnosis, evidenced a devaluation of the
harmful effects on health due to the continuous exposure
to fungi and particulate matter. So, the prevalence of
occupational asthma may be underestimated in these
settings, since non-diagnosed farmers with respiratory and
other allergic symptoms from occupational exposure were
identified.

Since the respiratory symptoms can be aggravated
by the tobacco consumption, our study pretended to
evaluate the prevalence of active and non-active smokers
or non-smokers. In the asthmatic workers, almost all are
active or non-active smokers, promoting thus a favorable
environment to aggravate its health condition'. That may
translate into an increase in asthma exacerbations compared
to non-smokers and, therefore, a negative influence of
smoking on asthma control, accelerating the loss of function
pulmonary and worsening the patient's quality of life'**"%.

In our study, the prevalence of allergic rhinitis (20%)
in asthmatic workers is the expected, since the literature
indicates 17% to 28.5%%. However, there are 21.9% of
workers with sneezing, runny nose or nasal congestion
without being flu and without medical diagnostic of allergic
rhinitis. The devaluation of the symptoms of allergic rhinitis
by the workers may be the origin of an underestimation
of the prevalence of allergic rhinitis. Rhinitis is one of the
most common respiratory disorders on farms, and this
occupational activity is currently associated with increased
nasal symptoms®. In addition, rhinitis is a risk factor for
the development of asthma®. Of the workers with allergic
rhinitis, 93.7% reported sneezing, rhinorrhea or nasal
congestion without being flu, suggesting that the disease is
not controlled®.

Of the workers with skin allergies, 72% associate
this allergy to work, suggesting that these farms develop
activities that promote contact with harmful agents with
influence on workers' health"?. The handling of flours used
in animal feed is the most referred activity as the cause for
the onset of skin allergies.

These data are already really worrisome, but may still
be under-valued explained by the known “healthy worker
effect”. This phenomenon was initially noted in population
occupationally exposed to allergens and is related to the
decrease in the prevalence of morbidities reported by
workers (as compared to the general population) attributed
to several employment-associated factors****~**. The “healthy
worker effect” occurs because relatively healthy individuals
are likely to gain employment and remain employed,
while severely ill and chronically disabled individuals are
ordinarily excluded from employment*-*. In our study, the
admission policy was not known and data for workers that
left their jobs due to health problems related with poultry

Journal of Ecophysiology and Occupational Health I 42 -



Prevalence of Occupational Allergic Diseases in Workers Involved in Animal Production

production work were not obtained. All these data may
contribute to a better explanation of the results obtained.

Regarding pharmacological therapy, all workers have
prescribed drugs administered through inhalation devices
that allow faster and more localized action!. In addition,
this is the recommended route of administration for the
treatment of asthma, since it allows greater therapeutic
effectiveness and less systemic adverse reactions'. For
allergic rhinitis and skin allergies, there were not registered
any prescribed drugs, confirming the devaluation of these
health conditions.

The asthmatic workers presented pharmacological
therapy prescribed for the prevention and control of asthma
attacks. In accordance with the guidelines, 28.6% asthmatics
use a Short-acting 3, Adrenergic Agonist (SABA) to control
asthma attacks, since it is the first-line therapy in the control
of bronchospasm'’. In addition, there are asthmatics with
glucocorticoids+LABA daily, which are also in accordance
with the guidelines, since these drugs are first-line therapy
in the prevention of asthma attacks in persistent asthma
moderate to severe'’. However, 85.7% asthmatics reported
wheezing in association with dyspnea, resting dyspnea and
persistent cough in the last year, suggesting an active asthma
in need of adjustment in the prescribed pharmacological
therapy'’. Furthermore, some asthmatic workers do not take
medication correctly, since are using glucocorticoids+ LABA
in the control of intermittent asthmatic crisis and/or LABA
in monotherapy only in periods of higher exacerbation,
which is not in line with the Global Initiative for
Asthma'®. According to the guidelines, SABA is the drugs
recommended for the control of intermittent asthma
attacks, because of their immediate bronchodilator effect.
Glucocorticoids+LABA are not indicated for intermittent
asthma attacks, since glucocorticoids are anti-inflammatory
drugs with no bronchodilator effect and LABA despite
being bronchodilators have a slow onset of action, and their
administration in monotherapy is not recommended.
The incorrect use of the medication may contribute
to the ineffectiveness of pharmacological therapy and,
consequently, to the exacerbation of the disease'’.

For asthmatic workers, the presence of asthma, dyspnea
and/or wheezing was responsible for not attending the
work. In addition, 4.5% workers reported having spent one
night in the hospital last year, due to respiratory problems
such as asthma, pulmonary infection, chronic obstructive
pulmonary disease or sinusitis. The workers also reported
episodes of chest tightness or wheezing in the course of their
work and an improvement in respiratory complications
during the weekend. These data suggest that swine and
poultry farms may promote the continuous exposure to
some triggering agents, like fungi and/or particulate matter,
which cause harmful effects on its health'.
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5. Conclusions

The professional activity in swine and poultry farms
is associated with the development of respiratory and
allergic symptoms. This study demonstrates that there is a
prevalence of 5% of occupational asthma in this population.
Furthermore, there is a high prevalence of asthma in swine
than in poultry farmers; respiratory symptoms in asthmatic
and non-asthmatic workers; symptoms of allergic rhinitis
without diagnosis and skin allergies caused by occupational
exposure. These data suggest that these farms develop
activities that promote contact with harmful agents with
influence on workers’ health and their workers completely
devalue the disease symptoms they present. This study
also suggests that the prevalence of occupational asthma
may be underestimated in these two settings, since non-
diagnosed farmers with respiratory and allergic symptoms
from occupational exposure were identified. The existence
of non-asthmatic workers and without allergic rhinitis
with respiratory and allergic symptoms may be a risk to
developing some occupational allergic diseases, suggesting
that occupational exposure is a possible responsible
for the onset of an allergic pathology and associated
symptomatology. These findings contribute to develop
new policies in occupational health in order to the workers
exposure to fungi, mycotoxins and/or particulate matter
in Portuguese farms decreases the impact on their work-
related health effects. In this way, it becomes fundamental to
use prevention strategies to reduce the exposure of workers,
such as engineering controls (eg: ventilation, spraying of
enclosed areas in order to prevent dust from rising, use
of automatic feeding systems) and personal protective
equipment (eg: gloves, masks and safety goggles)*”. In
addition, medical surveillance and awareness-raising
actions are essential to promote the professional's education
about occupational exposure, its effects on health and
measures to minimize these effects™.
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