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ABSTRACT
Background:  Linked to the increase in international travel and development of insecticide resistance, 
a resurgence of bed bug infestation has been observed since the 2000’s and become now a worldwide 
public health problem. Passenger ships as part of the tourism industry are traditionally infested by bed 
bugs, but the whole maritime world is now concerned. 
Materials and methods:  We conducted a short questionnaire-survey among the 22 doctors of the French 
seafarers’ health services to assess the level of this phenomenon in the occupational maritime environment. 
Results:  Twenty seven per cent of the doctors reported that a patient shared to them a bed bug infestation 
on board. In that case, all declared that the infestation impacted the patient’s life on board. Eighteen per 
cent responded that a shipowner had already sought their support in face of a bed bug infestation. Lastly, 
27% considered that bed bug infestation is an increasing problem.
Conclusions:  Bed bugs infestation on board has a major impact on the seafarers and passengers, and 
significant economic consequences. Preventive measures need to be implemented to limit the risks of 
dissemination. It is essential to inform and educate seafarers on best practice. 
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INTRODUCTION
The bed bugs are hematophagous arthropods from the 

Cimicidae’ family gathering two species: the common bed 
bug, Cimex lectularius, and the tropical bed bug, Cimex he-
mipterus. They feed on vertebrates’ blood and grow from an 
off-white larva of 1 mm to, at the adult stage, a red brownish 
ovoid insect who measures between 5 to 7 mm long. The 
growth is delayed by cooler temperatures or the lack of food. 
Their lifetime is usually 4 to 5 months, but they can survive 
2 years without feeding [1].

Their bites are painless, with variable response from 
no reaction to papular urticaria or systemic reactions 
[2, 3]. Skins lesions generally resolve within a week, and 
are usually treated by antihistamines, topical and/or 

systemic corticosteroids. If scratched and not treated, 
chronicity or superinfection can appear. Then, topical or 
systemic antibiotics should be discussed [4]. Actually, 
there is no evidence of pathogen transmission from bed 
bugs to humans [4, 5].

Due to their limited size and photophobia, the bed bugs 
are difficult to detect since during the day, they hide in dark 
places such as baseboards and furniture, especially bed 
bases and mattresses or those made in fabric, paper, and 
wood. At night, they are attracted by the carbon dioxide 
exhaled and the body heat and attack preferentially hu-
mans. Deprived of wings, they are enable to fly or jump [2] 
and are usually conveyed on board by passengers and 
seafarers’ luggage and others belongings.
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After a phase of decline from the fifties to the nineties, 
the limitation of the use of human toxic pesticides and the 
development of resistance did provoke the reemergence 
of the bed bug [5, 6]. Resistances to dichlorodiphenyltri-
chloroethane, carbamate insecticides, organophosphates 
and pyrethroid insecticides are now described [7–11]. The 
problem has been enhanced by the increase in international 
travel and is now a worldwide problem [12, 13]. 

Diversification of infested sites, with prevalence for 
the tourism industry and private homes, are one of major 
consequences of the resurgence of bed bugs [3, 14]. As 
an international mode of transportation, ships have always 
been a means of dissemination for infectious agents and 
their vectors [15, 16] such as bed bugs.

Several ship passengers [17–19] and even submarine 
vessel cases [20] with description of bed bugs infestation 
have been published in the grey literature, but we only 
found one scientific article about bed bug and ship. In 
2008, Mouchtouri et al. [21] realised a surveillance study 
about vector species on 21 passenger ships. Three were 
infested by bed bugs. 

To date and to our knowledge, there is no specific rec-
ommendation or guidelines for the ships from scientific 
or governmental structures. However, many passenger 
ships have well developed Integrated Pest Management 
systems with training courses for staff members and 
protocols on insect or rodent infestation management 
[15]. Moreover, the guide for ship sanitation published 
by the World Health Organization provides standardised 
sanitary measures to prevent the spread of diseases 
agents and their vectors and to respond appropriately 
in case of outbreak [22].

The aim of our study is to assess reemergence of bed 
bug in the maritime world. 

We held a questionnaire-survey among the physicians 
of the French seafarers’ health services. 

MATERIALS AND METHODS
In France, the medical follow-up of seafarers is ensured 

by a specific occupational medicine department under the 
supervision of the French Ministry of Transportation. It gath-
ers 22 occupational physicians in local units along the 
French coast.

To evaluate physicians’ knowledge and opinion concern-
ing the bed bug reemergence, we created on Google Forms, 
a questionnaire survey including five questions: 

 — During consultation, did a patient shared to you a bed 
bug infestation on board?

 — If so, did he tell you that the infestation had an impact 
on life on board?

 — Has a shipowner already sought your support in face of 
a bed bug infestation?

 — Do you consider that bed bug infestation is an increas-
ing problem?

 — Do you have any comments?
The responses to the survey were collected from De-

cember 2021 to January 2022.  

RESULTS
All physicians included answered to the questionnaire. 

The results are presented in Table 1.
Twenty seven per cent of the physicians reported that 

a patient shared to them a bed bug infestation on board. 
In that case, all declared that the infestation impacted the 
patient’s life on board. Eighteen per cent answered that 
a shipowner already sought their support in face of a bed 
bug infestation. Lastly, 27% considered that bed bug infes-
tation was an increasing problem.

The comments raised questions over the environmental 
treatment to eradicate a bed bug infestation and revealed 
that the French seafarers’ health service’s physicians are 
concerned by an eventual risk that bed bugs could be vec-
tors of infectious disease. One of the participants noted 
that he had to take over bed bugs’ infestation twice this 
year whereas he had never heard of this problem during his 
entire career. Another physician declared that the problem 
is underestimated, especially among the fishermen. A com-
ment explained that shipowners rely on private specialized 
companies to treat bed bug infestations.

DISCUSSION
Our survey showed that bed bugs infestation is a growing 

issue for French seafarers. While the frequency of infes-
tations appeared still limited, the occurrence of bed bugs 
has a major impact of board. Ships are occupational and 
living spaces altogether. Limited living spaces increase 

Table 1. Results of the questionnaire

Questions Yes No

During consultation, did a patient shared to you a bed bug infestation on board? 6 (27%) 16 (73%)

If so, did he tell you that the infestation had an impact on life on board? 6 (27%) 16 (73%)

Has a shipowner already sought your support in face of a bed bug infestation? 4 (18%) 18 (82%)

Do you consider that bed bug infestation is an increasing problem? 6 (27%) 16 (73%)
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the impact of bed bugs outbreaks, as confirmed by physi-
cians’ statements. For example, with a limited number of 
rooms and beds, it is impossible to avoid their use by ship 
crews. Moreover, sleep disturbances due to the itching and 
the anxiety associated to bed bugs bites [8, 23] could lead 
to professional misconducts and mistakes. 

Bed bugs infestations could have relevant economic 
consequences and are bad press in the tourism indus-
try. However, few shipowners called the French seafarers’ 
health service’s physicians on this issue. As expressed by 
one of the occupational physicians, the bed bugs infesta-
tions are probably underestimated.

The limitation of our survey is essentially the bias of 
selection and declaration, not allowing us to generalise 
our results. 

To prevent infestation, early identification of the insect is 
primordial, information and education of seafarers especial-
ly cruise ship staff are the main relevant axis to develop [3]. 
In 2014, a survey on the working practices of private- and 
public-professionals sector in France reported that workers 
mainly rely on the observation of bed bugs, bed bugs faeces 
and blood stains on sheets [13].

To limit hiding places for bed bugs, a limitation of furniture 
and more regularly using plastic items are recommended. Seal-
ing cracks and crevices also limit the non-reachable areas [14].

The first stage of nonchemical control is to dispose of 
the infested items. When possible, using sealed plastic to 
avoid spreading during the transportation. Seagoing staff 
should carefully clean the furniture with vacuum and steam 
(above 60°C [140°F]). The vacuum cleaners need to have 
a disposable bag, removed in a sealed bag after use [14]. 
All the laundry should be washed at 60°C (140°F). 

In case of a proven infestation (30 or more bed bugs), 
an intervention of specialised professionals is needed for 
a two-sequence treatment with pyrethroids, insect growth 
regulators or silicates. 

CONCLUSIONS
The resurgence of bed bugs is a public health problem 

reaching the maritime world. Our survey confirms that bed 
bugs infestation has a major impact on ship. Implementa-
tion of relevant preventive measures to limit the risks of 
dissemination and education of seafarers on good practices 
are needed. 
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