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Abstract. Customs Service is a financial authority respon-
sible for controlling the flow of importation and exportation
goods in each country and for collecting the relevant taxes.
Customs officers are considered as ‘high-demand’ and
‘high-responsibility’ governmental officials, which constitute
members of multidisciplinary teams at the local, as well as
international level and collaborate with different authorities,
including medical officers. Despite limited data in the medical
literature, customs officers are considered as a ‘high-risk’
occupational group for infections and environmental health
risk. During the severe acute respiratory syndrome (SARS)
and influenza A/HINI1 pandemic outbreaks in 2003 and
2009, respectively, customs officers had a fundamental
front-line input in the establishment of the recommended
at that time border measures. In Belgium in 1994, a psitta-
cosis outbreak occurred in customs officers following their
exposure to illegally imported parakeets. During the recent
increased immigration proceedings, customs officers have
been involved in detaining unauthorized populations for
various infectious diseases, such as tuberculosis, varicella and
measles. Occupational risk for customs officers also includes
noise-induced hearing loss, exposure to diesel engine emis-
sion and stored tobacco and occupational stress due to their
increased time-schedule and decision-making duties. In this
review, we discuss customs officers' occupational risk towards
environmental and infectious factors, including viral infec-
tions, tuberculosis and psittacosis.
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1. Introduction

Customs Service in each country is a financial authority
responsible for controlling the importation or exportation
flow of goods and for collecting the relevant taxes/tariffs (1).
Moreover, the Customs Code contains provisions that govern
customs officers in their fight against drug crimes and the
proceeds of such crimes (2). Although each country has
its own laws and regulations, which its Customs Service
authorities enforce, in most countries, Customs Service is
attained through government agreements and international
laws. Customs officers are considered as ‘high-demand’ and
‘high-responsibility’ governmental officials, which constitute
members of multidisciplinary teams at the local, as well as
international level and collaborate with different authorities,
including medical officers (3,4). Their careers are character-
ized with professionalism and involve multiple tasks, including
securing the borders and preventing drug smuggling, while
enforcing immigration laws, protecting agriculture, and
ensuring trade compliance, and preventing illegal entry of
individuals and prohibited goods. Customs officers are also
involved in detecting and preventing terrorists and terrorist
weapons from entering the country, as well as in preventing
the illegal trafficking of individuals, narcotics and contraband.
Customs officers can work at airports, at docks, or any major
land port of entry.

Recently, the increasing patterns in volume and complexity
of worldwide travelling and trade have strengthened customs
officers' role at the front-line of borders checking. Following
the passage of the Illegal Immigration Reform and Immigrant
Responsibility Act of 1996 and the creation of the Immigration
and Customs Enforcement (ICE) agency in the US following
the attacks of September 11, 2001, Customs Service's respon-
sibilities in different countries, such as the European Union
countries, the US and Canada, have increased substantially.
The recent immigration crisis has also resulted in increasing
ICE activities, such as raids, detention and deportation, which
have been the subject of recent reports on how they affect the
health and well-being of travelers, including children (5-7).
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However, despite the fact that customs officers are
considered as a ‘high-risk’ population group for infections
and environmental/occupational accidents, available medical
literature on this issue and the occupational risk associated
with their profession remains limited. The purpose of this
review was to investigate data on customs officers published in
PubMed over the past 30 years, emphasizing their ‘high-risk’
characteristics in relation to infections and occupational health
risk. We searched PubMed (MEDLINE) using the key words
‘customs’, ‘borders’, ‘customs service’, ‘customs personnel’,
‘customs workers’ and ‘customs officials’. We identified
studies evaluating customs officers in relation to infectious
diseases and occupational risk. The purpose of this review
was to categorize these studies as shown in Table I and to
present an overview of all up-to-date available medical data
on customs officers.

2. Customs officers and viral infections

Severe acute respiratory syndrome (SARS). In response to the
recent SARS pandemic of 2003, a number of countries have
instituted border measures as a means of inhibiting or attenu-
ating its international spread (8-12). These measures consisted
of a combination of border entry screening programs to detect
arriving travelers with symptoms of SARS, quarantine, isola-
tion and communications. Despite the limited effectiveness of
these screening measures, they were resource-intensive and
innovative at that time, following modern international travel.
The contribution of customs officers during these border
control measures was significant. Notably, the initial lack of
strategic plans for this newly emerging disease resulted in
Canadian customs officers nationwide threatening to ‘walk off
the job’ over concerns that they might contract SARS from
passengers arriving from Asia (13). The 11,500-member union
petitioned the Customs and Revenue Agency to meet a list of
demands regarding SARS, including customs officers to the
list of ‘high-risk’ health care providers, including medical
doctors, nurses and paramedics.

Pandemic A/HINI influenza.In 2009, customs officers played
a significant role in the international public health control
measures implemented to limit the spread of pandemic A/HIN1
influenza. These measures included the containment triage of
febrile patients at front-line healthcare settings, the admission
and isolation of confirmed cases, mandatory quarantine orders
for close contacts, temperature screening at border entry points
and mitigation strategies (14). Moreover, recommended health
policies from many countries included customs officers to
the ‘high-priority’ professional groups for pandemic A/HIN1
influenza vaccination. The decision analytical computa-
tional simulation of economic modelling, developed by the
University of Crete School of Medicine in collaboration with
the Athens University of Economics and Business (AUEB),
demonstrated that when implementing a pandemic A/HIN1
influenza vaccination program among customs officers in
Greece with a participation rate of only 30%, influenza vacci-
nation was not cost-saving in any of the studied influenza
scenarios (15). When the participation rate reached 100%,
the program was cost-saving, when the influenza attack rate
was 30% and the symptomatic rate 65%. However, in that
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study, the estimated mean net cost-benefit value in 2009/2010
period was -7.3 euros/customs officer.

Hepatitis B. Customs officers are in excess risk of hepatitis B
virus infection as a consequence of their occupational exposure
to human blood and penetrating injuries. However, in 1987, a
cross-sectional study by Bandaranayake er al (16) from the
New Zealand Communicable Disease Centre in Porirua in
New Zealand, failed to demonstrate any significant associa-
tion between customs officers' occupational variables and the
prevalence of hepatitis B. Notably, in that study, which evalu-
ated the hepatitis B markers of 1,026 customs officers at the
New Zealand Customs Department, the prevalence ratio for
customs officers compared with the civilians was 0.49 (95% CI
0.34-0.70). Further analysis of these data by Blakely er al (17)
estimated the population hepatitis B surface antigen (HBsAg)
carrier prevalence for adults in New Zealand.

Varicella and herpes zoster. Varicella zoster virus (VZV) is
the cause of varicella and herpes zoster, which continue to
plague children and adults worldwide (18). Although public
health programs have implemented vaccination against VZV
and have resulted in a significant decrease in the prevalence
and sequelae of these diseases, outbreaks still occur. Recently,
these outbreaks have been associated with the low protection
levels against VSV in migrants and refugees coming to Europe
and emphasize the need for stringent vaccination strate-
gies (19). Additionally, the continuous surveillance of varicella
and herpes zoster is required in order to identify any changes
in the current epidemiological presentation of the diseases.
During the 2014/2015 period, among 400 adult detainees at
the US ICE in California, serological testing for VZV IgG
revealed that 12% were susceptible to varicella (20); among
these detainees, vaccination against VZV was offered aiming
to reduce the existing varicella transmission risk.

Customs officers and measles. On May 2016, a detainee at
a US ICE in Arizona, which was housing 1,425 detainees
and employing 510 staff members, was diagnosed with
measles (21); the following day, a second case of measles
in a staff member was also confirmed by quantitative
(real-time) polymerase chain reaction (qPCR). Outbreak
control measures were initiated with the administration of
the measles-mumps-rubella (MMR) vaccine to all detainees
housed at the facility and with the isolation of the detainee
patient. Epidemiological investigations by local and state
health departments identified 31 total cases of measles in
22 detainees and nine staff members. Without any doubt,
this finding highlights the necessity for primary reliance on
supplementary immunization activities (SIAs) to assure two
doses of measles-containing vaccine (MCV) administration in
customs officers, which constitute a ‘high-risk” occupational
group for measles transmission (22).

3. Customs officers and tuberculosis

Customs officers are frequently involved in detaining unau-
thorized aliens during immigration proceedings; detained
individuals are considered as a ‘high-risk’ population for tuber-
culosis. In the study by Schneider and Lobato (23), during the
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Table I. Customs officers in relation to infections and occupa-
tional health risk.

Viral infections
SARS
A/HINI influenza
Hepatitis B
Varicella/herpes zoster
Measles

Tuberculosis
Psittacosis

Occupational risk
Noise-induced hearing loss
Diesel engine emission
Exposure to stored tobacco
Occupational stress

SARS, severe acute respiratory syndrome.

2004/2005 period, 218 detainees at the US ICE were screened
positive for tuberculosis and were reported to the Division of
Immigration Health Services (DIHS). Among these patients,
58.3% had Mycobacterium tuberculosis-positive sputum
cultures, 32.1% had acid-fast bacilli-positive sputum smears
and 16.5% were symptomatic at diagnosis. The majority of
these patients originated from Mexico, Honduras, Guatemala
and El Salvador, and after spending an average of 82.6 days in
treatment, they were repatriated.

4. Customs officers and psittacosis

Psittacosis - the term “psittacosis’ is derived from the Hellenistic
ancient Greek word for parrots, ‘psittakos’ (Yrrraxodg) or ‘psit-
taki’ (Yrrtdikm) - is a zoonotic infectious disease caused by
the obligatory intracellular bacterium Chlamydia psittaci,
in humans, Chlamydia psittaci can cause infection mainly
presented as community-acquired pneumonia (24,25). This
bacterium can infect parrots, parakeets, canaries and other
avian species (e.g., turkeys, pigeons and ducks) and is consid-
ered a financially significant pathogen for poultry farming.
Psittacosis is an occupational disease of zoo and pet-shop
employees, poultry farmers and ranchers. The illegal bird trade
can be a possible source of zoonotic infections (26), which can
potentially include customs officers to the list of ‘high-risk’
occupations for Chlamydia psittaci.

In Belgium, a psittacosis outbreak occurred in customs
officers following their exposure to illegally imported para-
keets, was published by Dr Koen de Schrijver, Health Inspector
in Antwerp, Belgium (27,28). In March 1994, health authori-
ties in Antwerp, Belgium, were informed that a member of
a team of 15 customs officers had been admitted to hospital
with Chlamydia psittaci-induced pneumonia. His symptoms
began at 10 days following his exposure to parakeets that had
been imported illegally by an Indian sailor. He was 54 years of
age and his diagnosis was based on the presence of antibodies
against Chlamydia psittaci in his blood analyses. A necropsy
of one of these parakeets revealed pericardial lesions typical
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of Chlamydia psittaci infection. Further investigation revealed
that among the team of customs officers, who had possibly
been exposed to the birds, another 6 customs officers, who
had been in contact with the birds while they were held in the
customs office, developed atypical pneumonia; in two of these
cases, psittacosis was confirmed serologically. The risk of
contracting psittacosis was 2.8-fold higher in officers exposed
for >2 h to parakeets than for those briefly exposed. This
outbreak emphasized the need for the preventive measures in
Customs Service for the customs officers handling suspicious
import or export goods. These measures included relevant
procedures for handling, transporting and captivity of confis-
cated birds, supply of protective clothing for customs officers
at risk of potentially infectious contact, their health education
and their strengthened medical surveillance in collaboration
with occupational health services.

5. Customs officers and occupational risk

Customs officers and noise-induced hearing loss. Noise-induced
hearing loss is one of the most common forms of sensorineural
hearing loss with significant health, as well as economic
impact (29). It has been recognized as an occupational disease,
amongst copper workers from hammering on metal, blacksmiths
in the 18th century and shipbuilders or ‘boilermakers’ after the
Industrial Revolution (30). For environmental exposure, hearing
loss can be caused by long-term, continuous exposure to noise;
however, it can also result from single or repeated sudden noise
exposure, which is generally referred to as acoustic trauma.
Exposure to excessive noise is the most common preventable
cause of hearing loss. Exposure to sudden impulse noise is more
detrimental than exposure to steady state noise. Customs offi-
cers, particularly the group of radar operators, gunsmiths and
shooting instructors, have been proposed to be vulnerable to
noise-induced hearing loss (31). Using ear protection can prevent
needless and permanent damage to hearing and constitute the
first-line of defense of these preventative otopathies.

Customs officers and diesel engine emission. In 2003, a
five-year survey of Swiss customs officers by Gliick et al (32),
evaluated the adverse effects of the chronic exposure of
customs officers to diesel engine emission (DEE). Their study
recruited 194 non-smoking customs officers, from where brush
nasal cytology probes were taken twice a year over a period of
5 years. Among these officers, 136 were solely occupied with
the clearing of diesel trucks, where measured DEE concen-
trations varied between 31 and 60 pg/m* and benzo[a]pyrene
concentrations were between 10 and 15 ng/m°. In contrast to
those working only in the office, customs officers exposed to
DEE were diagnosed with chemical-induced chronic inflam-
mation of their nasal mucosa, characterized by clear goblet
cell hyperplasia with increased metaplastic and dysplastic
epithelia and an increase in leukocytes. Additionally, the
findings of metaplastic and dysplastic nasal epithelia in the
exposed officers may indicate a genotoxic effect of chronic
DEE exposure in humans.

Customs officers and exposure to stored tobacco. In 2008,
Mackiewicz et al (33) from the Medical University of Lublin,
in Lublin, Poland, reported work-related respiratory symptoms,
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in two customs officers employed in two depositories of confis-
cated cigarettes, of which one exhibited signs of dampness.
These symptoms included dyspnea, cough, fever, tiredness
and malaise. Microbiological sampling of the air and the
cigarettes stored in a damp depository revealed the presence of
potentially pathogenic fungi and bacteria and the biochemical
markers of bacterial lipopolysaccharide and fungal biomass.
The Penicillium species (P. simplicissimum, P. inflatum,
P. commune) dominated in the damp depository, while in the
other one Aspergillus fumigatus was prevalent. The patients
under study did not exhibit a specific sensitization to microbial
allergens in the precipitin test, the test for inhibition of leuko-
cyte migration and the bronchial provocation challenge, apart
from a weak reaction to fungal allergens in the test for inhibi-
tion of leukocyte migration. Moreover, one patient responded
with subjective symptoms following exposure to the inhalation
of increased doses of the P. simplicissimum antigen. Both
cases were diagnosed as a specific form of organic dust toxic
syndrome (ODTS). It was hypothesized that the symptoms
were evoked most probably by the non-specific action of low
molecular fungal metabolites, such as mycotoxins or volatile
organic compounds (VOCs), with the possible contribution of
bacterial endotoxin. However, as there is no a direct evidence
to support this presumption and the effects of nicotine and
other tobacco constituents cannot be excluded, further studies
are required in order to elucidate the etiopathogenesis of the
disorders associated with the exposure to stored tobacco.

Customs officers and occupational stress. Customs officers
belong to ‘high-demand’ occupational groups that may
overburden their bodily capacities, safety or health and
are vulnerable to occupational stress (34). As it has been
demonstrated in other ‘high-demand’ groups, occupational
stressors contribute to organizational inefficiency, high
staff turnover, absenteeism that is mainly due to sickness,
decreased quality and quantity of practice, increased costs
of healthcare, and decreased job satisfaction (35). Customs
officers experience higher rates of job stress and burnout
due to their increased decision-making responsibilities.
Recently, Pachur and Marinello (36) from the Max Planck
Institute for Human Development in Berlin, Germany, studied
airport customs officers in order to evaluate how expertise
impacts the selection of decision strategies. In their study,
the majority of the customs officers were best described by
the non-compensatory heuristic, whereas the majority of
the novices were best described by a compensatory strategy.
Experts often rely on one-reason decision making and that
expert-novice differences in strategy selection may reflect a
response to the internal representation of the environment.
The study by Prunier et al (37) performed in Paris, France,
compared the effects of different shift schedules used by
French Customs Units. Notably, the officers working 4x6-h
shifts reported a high proportion of sleep difficulties and
digestive disturbances; their situation was very similar to that
of officers working 3x8-h shifts and contrasted markedly with
that of officers working 2x12-h shifts and day workers. This
was attributed to the irregularity of eating habits imposed
by four different shifts, the greater number of working days
in the week, and the frequent assignment of two shifts on
the same day were concluded as critical etiological factors.
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Further logistic regression analyses on the health aspects of
the customs officers, highlighted the dominating effect of the
3x8-h and 4x6-h schedules on the occurrence of health prob-
lems, but also indicated marked effects for confrontation with
travelers (38). The conflictual relations with travelers had the
largest and most marked influence on the area of sleep and
digestive and cardiovascular problems.

6. Conclusions

To date, customs officers have been well-described as a
‘high-risk” occupational group due to their exposure to several
infections, including SARS, A/HINI influenza, hepatitis B,
varicella, measles, tuberculosis and psittacosis. In 2003, during
the SARS pandemic outbreak, customs officers contributed to
the institution of border control measures, inhibiting or attenu-
ating its international spread. Similarly, in 2009, customs
officers played a significant role in the international public
health control measures implemented to limit the spread
of pandemic. The environmental risk for customs officers
includes noise-induced hearing loss, exposure to diesel engine
emission and stored tobacco and occupational stress due to
their increased time-schedule and decision-making duties.
Without any doubt, further assessment of the health status of
customs officers is required in order to evaluate and decrease
their environmental and occupational risk.
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