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Introduction—Illegal gold mining is flourishing in French Guiana, existing outside the law due to
both the high cost of gold mining permits and the challenges of law enforcement within the Amazon
forest. We report the characteristics of, and the medical responses to, medical emergencies in illegal
gold mining sites.
Methods—We performed a retrospective study of all medical emergencies reported from illegal gold

mining sites to the centralized call office of SAMU 973 from 1998 through 2000 and from 2008
through 2010. According to the national health care system, any medical emergency within the territory
is handled by the prehospital emergency medical service (SAMU 973), irrespective of the patients’
legal status. Data were extracted from the SAMU 973 notebook registry (1998–2000) or the SAMU 973
computerized database (2008–2010) and werre collected using a standardized questionnaire.
Results—Of 71,932 calls for medical emergencies in French Guiana during the study periods, 340

(0.5%) originated from illegal gold mining sites. Of these, 196 (58%) led to medical evacuation by
helicopter, whereas the overall rate of evacuation by helicopter after placing a call to SAMU 973 was
only 4% (3020/71,932; Po0.0001 for comparison with illegal gold mining sites). Medical emergencies
were classified as illness (48%, mostly infectious), trauma (44%, mostly weapon wounds), and
miscellaneous (8%).
Conclusions—Medical emergencies at illegal gold mining sites in the Amazon forest mostly include

infectious diseases, followed by trauma, and often require medical evacuation by helicopter. Our study
suggests that implementation of preventive medicine within gold mining sites, irrespective of their legal
status, could be cost-effective and reduce morbidity.
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Introduction

French Guiana is an overseas department of France located
in the Amazon forest, on the north Atlantic coast of South
America. Gold extraction is a major economic activity,
accounting for 32% of French Guiana exports in 2012. The
expanding and poorly controlled gold market has led to gold
rushes, with populations coming from the poorest regions
of neighboring countries like Brazil and Suriname.1

The citizens of French Guiana have the same legal status
as those of any French territory and have access to free

health care and education, regardless of legal status. Almost
40% of the population is foreign-born, and 20% (40,000) are
illegal immigrants.2 Although population density is still low
and heterogeneous, the territory—approximately the size of
England—currently experiences the highest annual
population growth in South America. Between 1999 and
2009, the mean population increase in French Guiana was
estimated at 3.6% per year by the National Institute for
Statistics.3 Future demographic trends will be a further
challenge for governmental authorities because the
population is projected to double within 15 years due to
both high birth rates and extensive immigration.
In this hot and humid environment, infectious diseases

and accidents are frequent. As compared to metropolitan
France, mortality attributable to infectious diseases and
accidents is 3 times and 1.6 times higher, respectively.4
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More than 90% of the territory is covered by dense forest,
and such geographic isolation magnifies the vulnerability of
patients. In cases of medical emergencies, access to care
depends on a reliable alert signal and the availability of
medical teams that can rapidly deploy to the emergency
sites, often by helicopter due to the limited road access. Out-
of-hospital medical emergencies are handled by the Service
d’Aide Médicale Urgente (SAMU 973), a public service
charged with prehospital emergency medical care. This
hospital-based department operates through a centralized
call office, supervised by a medical doctor who is
responsible for the response to each call. Mobilization may
include helicopter dispatch: a Dauphin SA365 (operated by a
private company under contract with the hospital), a Dragon
EC 145 (civilian security for night mission or winching), or a
Puma SA 330 (a military aircraft that may be activated
as a last resort). One emergency physician and one
emergency nurse from the Cayenne hospital are the
minimum medical response team for emergency helicopter
deployments. SAMU 973 plays an essential role for medical
assistance in illegal gold mining sites because miners have
limited to no access to basic health care. For these sites, the
decision to deploy a medical response is affected by the
information obtained through the call and the existing
evacuation means available on site, as well as medical and
helicopter resource availability, which may be limited by
competing demands, weather constraints, time of day,
security concerns, and accessibility to the gold mining site.
Gold miners’ living conditions and access to health

care are understandably difficult and limited.5,6 The work
sites are isolated, only accessible by helicopter or by
several days of boat travel and/or walking. In French
Guiana, illegal status does not preclude access to the
health care system,2,6,7 but a legal statute dictates that no
patient can be attended to by health care providers within
the domain of an illegal gold mining site. Due to security
concerns for medical teams, since December 4, 2003, it
has been unlawful for providers to respond to an illegal
gold mining site; therefore, patients in need must be
carried to a secure place outside of the gold mining site
to be managed by medical teams.
To date, health issues in gold mining sites have been

poorly characterized,8 with the exception of mercury
poisoning.9–11 We report the characteristics of, and the
medical responses to, medical emergencies in illegal
gold mining sites.

Methods

STUDY DESIGN

We performed a retrospective study of all medical
emergencies reported from illegal gold mining sites to
the centralized call office of SAMU 973 from 1998

through 2000 and from 2008 through 2010. These study
periods were selected to analyze the effect and potential
consequences on medical emergency services of the
2003 regulation that prohibited the provision of medical
care on illegal gold mining sites, with study periods
beginning 5 years (1998–2000) before and 5 years
(2008–2010) after the law went into effect.

DATA COLLECTION

Data were extracted from the SAMU registry for 1998
through 2000 (a notebook with standardized collection
of data for each call), and from the computerized
database for the years 2008 through 2010 (SAMU-
SCRIPT software; Scriptal, Paris, France). Of note, more
clinical details were available with the notebook registry
compared with the software collection. We only enrolled
calls that originated from gold mining sites (ie, calls for
illegal gold miners who were primarily attended to at a
health care center were excluded). Data were collected
using a standardized questionnaire, including the follow-
ing variables: date and origin of call, sex, age group
(ie, 0–15, 16–30, 31–45, 46–60, and 460 years), motive
of call, suspected severity, delay between the call and
medical evacuation, and final decision (ie, transport by
helicopter to referral hospital, consultation at the closest
health care center by conventional means, or medical
advice by phone). The database was authorized for data
collection by the French regulatory commission (Com-
mission Nationale Informatique et Libertés, CNIL), and
the study was approved by the Cayenne Hospital Institu-
tional Review Board (#2080002).

DATA ANALYSIS

Data were analyzed with Excel and STATA 8. The 2
study periods were compared using χ2 tests for qual-
itative variables and t tests or Mann Whitney U tests for
quantitative variables, as appropriate. A P value of
o0.05 was considered statistically significant.

Results

Of 71,932 calls for medical emergencies in French
Guiana during the study periods, 340 (0.5%) originated
from illegal gold mining sites: 113 from 1998 through
2000 and 227 from 2008 through 2010. Of these, 196
(58%) required medical evacuation by helicopter, as
compared with 4% (3020/71,932) overall in French
Guiana (Po0.0001). The proportion of calls requiring
evacuation by helicopter was similar during the 2 study
periods: 64/113 (57%) from 1998 through 2000 and 131/
227 (58%) from 2008 through 2010. The yearly inci-
dence of calls from gold mining sites increased over time
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