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About the relationship between ship noise
and the occurrence of arterial hypertension in seafarers
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For more than 40 years, the relationship between noise
exposure and the onset of high blood pressure is a contro-
versial topic. The increased number of studies, reviews and
meta-analyses on this subject highlights its relevance for
public health. Indeed, noise is a ubiquitous stressor, and
high blood pressure is a potentially life threatening disease.

A German team — Bolm-Audorff et al. [1] has just pub-
lished in the ‘International Journal of Environmental Re-
search and Public Health’, in August 2020, a new meta-anal-
ysis on this subject (“Occupational noise and hypertension
risk: A systematic review and meta-analysis”). They provide
a clear evidence of relationship between exposure to in-
dustrial noise above 85 dB (A) and the risk of high blood
pressure (odds ratio: 1.72 [1.48-2.01]). Out of 4,583 pa-
pers collected from international databases, they selected
180 eligible articles, and finally 23 articles were included
in the meta-analysis. Surprisingly, one of the 23 selected
papers is one of ours, published in 1986 in the French
journal ‘Archives des Maladies Professionnelles’ [2]. In
this study, we recruited 455 seafarers, all men aged from
40 to 55 years (164 engine room personnel and 291 deck
crew). Toward the notch at 4000 Hz on audiometry, typical
of hearing loss due to noise greater than 85 dB (A), we
characterised impact of noise between these two seafarers’
subgroups. This notch was not found among deck crew [3].
We calculated a prevalence of confirmed hypertension of
18.90% (12.8-25%) and 11.68% (7.92-15.44%) among en-
gine room personnel and deck crew, respectively (p < 0.05).
No statistical relation between hearing loss’ level and hy-
pertension was found. This risk was independent of other
known risk factors of hypertension (obesity, alcoholism,
hypertensive heredity). Moreover, we noticed in our results
that the occurrence of hypertension was linked, on the
one hand, to a high level of noise (> 85 dB [A]) and, on
the other hand, to a long duration of exposure to noise

(greater than 20 years). Several other recent meta-analyses
have also the same conclusion on a positive relationship
between noise and hypertension [4-7]. Fu et al. [4] found

a relative risk at 1.62 (1.40-1.88) and Skogstad et al. [5]

at 1.68 (1.10-2.57), the same as ours.

The inclusion of our 40-year-old work in this recent me-
ta-analysis, underlined some facts and questions:

1. The maritime environment is unique. It could be consider
as an in vivo laboratory, allowing us to study the reac-
tions of the human being exposed to physical constraints
such as noise and vibrations, psychological constraints
(stress, confinement, isolation, boredom), and still to
infections in confined spaces, as we saw recently with
the COVID-19 pandemic.

2. Few studies on arterial blood pressure and noise expo-
sure were published in seafarers’ population. In their arti-
cle on hypertension in Danish seamen, Tu and Jepsen [8]
underlined this risk factor (“Measured noise levels are
highest in the engine rooms, followed by the levels on
deck. This may partly explain the high prevalence of
hypertension for seafarers working in these two areas”.).
Oldenburg et al. [9, 10] noted that “particularly engine
room officers and galley/operating staff are at a higher
coronary risk”, without mentioning a possible relationship
with noise.

3. It should suggest that technological advances on
noise exposure prevention on board ships are signif-
icant for 40 years (improvement of the insulation of
living areas, automation of machines, soundproofed
surveillance rooms, diesel-electric propulsion...) and
therefore that seamen are today less exposed. Reduc-
ing occupational noise exposure have effect on health
status such as deafness or, as regards this letter,
hypertension is expected. However, several recent
studies corroborate that engine room workers are
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still exposed to harmful noise levels, above 85 dB (A),
even today [11-13].

Turan et al. [14] consider that ships easily meet the
International Maritime Organisation criteria, while peo-
ple working on board such ships are still likely exposed
to high noise levels [14]. The International Maritime
Organisation noise code should therefore be updated
in order to enforce lower noise levels on ships. The
negative effects of noise exposure on human health
are now well-known and many design solutions are now
available to reduce noise levels.

We must also be careful on fishermen. Many of fishing
vessels are still very noisy, and remember that this risk
factor is added to many other risks of hypertension, such
as obesity, sedentary lifestyle and alcoholism [15-17].
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