
Review began 11/12/2024 
Review ended 11/30/2024 
Published 12/09/2024

© Copyright 2024
Jitan et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

DOI: 10.7759/cureus.75391

Burden of Infectious Diseases in Mobile Migrants
in Gold Mining Areas in Suriname’s Interior
Jeetendra K. Jitan , Lotte Keikes , Euridice Irving , Stephen G. Vreden 

1. Epidemiology and Public Health, Ministry of Health, Suriname, Paramaribo, SUR 2. Department of Internal Medicine,
Division of Infectious Diseases, Amsterdam University Medical Center, Amsterdam, NLD 3. Department of Skills
Education, Anton de Kom University of Suriname, Paramaribo, SUR 4. Internal Medicine, Foundation for the
Advancement of Scientific Research in Suriname, Paramaribo, Suriname

Corresponding author: Stephen G. Vreden, stephenvreden@yahoo.com

Abstract
Introduction: Mobile migrants are subject to restricted healthcare access, which may result in the spread of
certain infectious diseases. The aim of this study is to evaluate the burden of a subset of priority infectious
diseases in mobile migrants in remote gold mining areas in the forested interior of Suriname.

Methods: This cross-sectional study enrolled mobile migrants in 13 study sites between January and June
2022. Participants underwent a structured interview, physical examination, and additional diagnostic
procedures if applicable. Frequency tables were used to calculate the burden of disease.

Results: Among the 370 participants, weight loss (21%), coughing (21%), and fever (16%) were the most
common symptoms. Six HIV infections, two cases of leprosy, and 15 cases of cutaneous leishmaniasis (CL)
were detected. The prevalence of CL was 4.1%, of HIV (in age group 15 - 49 yrs) was 1.5%, and of leprosy was
0.5%. No cases of active pulmonary tuberculosis (pTB) were identified.

Conclusion: Our study revealed significant numbers of the infectious diseases examined, except for pTB.
This emphasizes the urge to improve healthcare access in remote and underserved populations to prevent
poor outcomes if individuals remain undiagnosed and untreated and to prevent the further spread of
contagious infectious diseases among the general population.

Categories: Epidemiology/Public Health, Infectious Disease
Keywords: gold miners, infectious and tropical diseases, mobile populations, neglected diseases, suriname

Introduction
Infectious diseases continue to threaten human health and often disproportionally affect underprivileged
people. Undiagnosed and untreated contagious infectious diseases inevitably lead to increased spread and
burden of disease. The World Health Organization (WHO) has defined several milestones with deadlines in
the near future [1]. Countries have established programs to reach these milestones, but the distribution of
specific diseases is not evenly spread among a country’s population, and targeted interventions remain
pivotal in achieving these goals. Mobile and migrating populations present a typical example of people who
tend to be underserved due to challenges in healthcare access [2]. These populations are identified by the
WHO and the International Organization of Migrants (IOM) as a group that requires special attention [3].

Suriname is a multi-ethnic low middle-income country located in the Guiana shield area of South America,
with an estimated population in 2022 of 618,040 people divided between urban (409,804) and rural
(208,236) areas, including the forested interior (82,700) [4]. Primary healthcare for the urban and coastal
rural population is provided by private and governmental clinics. The coastal region has seven general
hospitals and some specialized medical centers and clinics.

There are numerous villages of indigenous and tribal populations in the interior of the country that are quite
remote from the health facilities in the capital. Medical Mission Primary Health Care, a non-governmental
organization with 58 clinics in or near the villages of indigenous and tribal populations in the country’s
interior, provides healthcare for these populations. These clinics are managed by health assistants (GZAs),
who received formal, Government-approved training of four years prior to deployment. The GZAs are
supervised remotely by medical doctors who also regularly make supervisory visits. The services provided in
these clinics include health promotion, primary health care, antenatal care, vaccination, and dental care.
The permanent residence and availability of GZAs, a well-organized logistic system (transportation by car,
boat, and airplane) for emergencies and cases that need secondary care, ensure basic health care, albeit less
than in urban settings, for the indigenous and tribal populations in Suriname [5,6].

The population in the forested interior of Suriname working in gold mining and logging consists of
approximately 20,000 people. The majority of this population is foreign and of Brazilian origin and does not
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reside in the villages, but in dwellings that arise and disappear, depending on the activities, mainly artisanal
small-scale gold mining [7]. The mobility of these populations is not limited to one country, since many are
crossing borders of neighboring countries, mainly French Guiana, where they illegally work in artisanal
small-scale gold mining. As part of Suriname’s malaria elimination efforts, a system of malaria service
deliverers has been set up in the mining areas, existing of people recruited from these communities, after
training, provide malaria diagnosis and treatment free of charge [8].

The implementation of the Malaria Service Deliverers (MSDs) network, has significantly contributed to the
elimination of locally transmitted malaria in the artisanal and small-scale gold mining (ASGM) community,
enabling the Ministry of Health to request for WHO’s certification of malaria elimination by the year 2025.
MSDs in the area bordering French Guiana are also involved in the MALAKIT project, which distributes self-
diagnosis and treatment kits to transborder gold-mining migrants. This project reduced the number of
imported malaria cases from French Guiana with 76.3% in 220 [9].

Migrating populations have only access to healthcare if they move, at their own expense, to a rural or urban
health facility. Mobile populations tend to postpone medical care and follow-up consultations, even when
seriously ill, because of high traveling costs and expected loss of income [7].

We hypothesize that mobile underserved populations are at more than average risk of harboring
undiagnosed infectious diseases other than malaria. The present study aims to assess the burden of a
prespecified subset of infectious diseases (HIV, pulmonary tuberculosis, cutaneous leishmaniasis, and
leprosy) in mobile migrants in the remote gold mining areas in Suriname.

Materials And Methods
Study design and population
This study has a cross-sectional design consisting of a structured interview, and physical examination
followed by diagnostic procedures, all focusing on four infectious diseases: HIV, pTB, CL, and leprosy. The
study population included people residing in remote ASGM areas in the forested interior of Suriname.

The study was performed in four gold mining regions in the interior of Suriname, where a weak
infrastructure and long distances to healthcare services are unfavorable factors for healthcare access (Figure
1). A total of 13 study sites were included in these regions, in the east of the country along the Maroni River
in the settlements Antonio do Brinco/Ronaldo and Albina and in the middle of the country the settlements
of Alimoni (Lake area) and Villa Brazil (Upper Saramacca River). In parallel to what has been proven useful
in the Malakit study, an additional research site was organized at a hotel in the capital of Suriname,
Paramaribo, which collaborates with the Trop Clinic. This last selected site is often visited by mobile
migrants, so those who had missed the initial survey at the site in the interior where they normally stay were
thus offered another opportunity to participate [9]. Random selection of participants in the field was
practically not attainable, and therefore all people were invited to participate. Inclusion criteria were that
participants needed to be residing in a mining area and prepared to sign the consent form. People who just
happened to be around during the survey, but resided outside of the mining area, were excluded from
participation. We purposely did not limit our study to adults, since children may also be affected by the
diseases that were studied.
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FIGURE 1: Geographic locations of the survey regions

Data collection and outcome measurements
Before the actual visit to the sites, the local leadership was informed and requested to collaborate by
providing a venue for the survey and informing the people about the planned visit of the study team. Upon
arrival of the study team, the offered facility was prepared for the survey and posters were distributed in the
community.

After obtaining informed consent (in the case of children, from a parent or guardian), a structured interview
focusing on symptoms and knowledge of the four infectious diseases studied was conducted followed by
counseling by a well-trained fieldworker, who was proficient in the participant’s language. Thereafter,
participants were subjected to limited physical examination and additional diagnostic procedures.

After the structured interview, the entire body was inspected for signs of cutaneous leishmaniasis and
leprosy. If cutaneous leishmaniasis was suspected, photographs and biopsies of lesions were taken and sent
to the government dermatological service in Paramaribo for further investigation. For leprosy, the body was
inspected for pale (hypopigmented) or reddish spots and subsequently tested for loss of sensation and
evaluated for thickened or enlarged peripheral nerves with loss of sensation and/or weakness of the
corresponding muscle(s). In the case of suspected lesions, the participant was referred to the above-
mentioned dermatological services.

Participants were explicitly informed that they could opt out of HIV testing. If they agreed, the Determine TM

rapid diagnostic test (RDT) was used for initial HIV screening, and if a positive result was obtained, a second

RDT (UniGoldTM) was performed to confirm the result. If this second test also turned out positive,
participants were counseled and referred to a hospital in Paramaribo for further management. Sputum was
collected from participants who reported coughing for at least one week. Since on-site investigation of
collected material was not feasible, the sputum was preserved in 70% ethanol and transported to a lab in
Paramaribo, where a PCR GeneXpert analysis for TB was carried out [10].

After completing all on-site study procedures, participants received an impregnated bed net, telephone
credit, an impregnated bed net, and condoms as an incentive. The study procedure is summarized in Figure
2. 
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FIGURE 2: Flow chart of the study procedure
Numbered stations indicate the order of procedures carried out by different fieldworkers.

Statistical analyses
Study data were collected, managed, and verified on site using REDCap electronic data capture tools, hosted
at the Anton de Kom University Paramaribo. REDCap (Research Electronic Data Capture) is a secure, web-
based software platform designed to support data capture for research studies [11]. The results were analyzed
using the IBM SPSS Statistics for Windows, Version 28.0 (released 2021, IBM Corp., Armonk, NY). Descriptive
statistics of the population were calculated with frequencies and percentages. The prevalence with
corresponding 95% confidence intervals (95% CI) was calculated.

Ethical approval
Each participant was asked to sign an informed consent form after providing information about the
objectives of the study, the structured interview, the physical examination, and the use of biological samples
for further investigation. For children under 18 years of age, consent was requested from parents or legal
guardians.

The study was approved by the ethical committee (Commissie voor Mensgebonden Wetenschappelijk
Onderzoek/National Ethics Committee) of the Ministry of Health in Suriname (document number:
AG.4468/21).

Results
Study population
A total of 370 participants were included in the study carried out from January until June 2022. The mean age
was 43 years for men (standard deviation (SD): 13 years) and 41 years for women (SD: 11 years). The male-
to-female ratio was 2:1 and the vast majority of the population had a Brazilian origin (81%). An overview of
the baseline characteristics is presented in Table 1. Most participants originated from the Upper Lawa (32%),
Upper Lake (27%), and Upper Saramacca (32%) areas (Table 2). Of the 81% (n = 299) Brazilian participants,
the majority originated from Maranhão (n = 166; 56%) and Pará (n = 69; 23%).
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  Total population

  n = 370 (100%)

Subjects                                             Results n (%)

Gender Female 125 (34)

 Male 245 (66)

Age categories (years) ≤20 20 (5)

 21-30 55 (15)

 31-40 90 (24)

 41-50 98 (27)

 51-60 80 (22)

 >60 27 (7)

Country of origin Suriname 44 (12)

 Brazil 299 (81)

 Dominican Republic 11 (3)

 Cuba 5 (1)

 China 4 (1)

 Other 10 (3)

Length of stay in Suriname (years) <1 53 (14)

 1-5 74 (20)

 6-10 66 (18)

 11-15 51 (14)

 16-20 44 (12)

 21-25 23 (6)

 26-30 8 (2)

 >30 7 (2)

TABLE 1: Baseline characteristics of the study population
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Study area Study sites (number of sites) Gender Total

  Women Man  

  n (%) n (%) n (%)

Marowijne Albina (1) 8 (2) 5 (1) 13 (4)

Upper Lawa Antonio do Brinco (2) 45 (12) 72 (19) 117 (32)

Upper Lake Alimoni (4) 25 (7) 76 (21) 101 (27)

Upper Saramacca Villa Brazil (5) 39 (11) 81 (22) 120 (32)

Paramaribo Parama (1) 8 (2) 11 (3) 19 (5)

Total  125 (34) 245 (66) 370 (100)

TABLE 2: Distribution of participants according to study areas and sites

Burden of symptoms and prevalence of infectious diseases
The participants were asked about symptoms and complaints in relation to the infectious diseases studied.
Weight loss (21%), coughing (21%), and fever (16%) were most commonly reported. Diagnostics were
routinely performed for HIV, cutaneous leishmaniasis and leprosy, and pulmonary TB in case of coughing
for more than one week (Table 3).

  Total population

  n = 370 (100%)

 Answers n (%)

Fever No 310 (84)

 Yes 60 (16)

Night sweats No 339 (92)

 Yes 31 (8)

Appetite Good 339 (92)

 Bad 31 (8)

Weight loss No 292 (79)

 Yes 78 (21)

Coughing No 293 (79.2)

 <1 week 74 (20)

 >1 week 3 (0.8)

Skin abnormalities No 322 (87)

 Yes 48 (13)

TABLE 3: Overview of symptoms reported by the participants

While most participants agreed to undergo HIV testing (n=363; 98%), a few (n=7; 2%) opted out. Six
participants, all of Brazilian origin, tested positive (1.7%; 95% CI: 0.8-3.6%), of which one had been
previously diagnosed (six years prior) and was already on treatment. Three individuals who tested positive
were in the age group 15-49 years, and therefore, the prevalence among Brazilian participants in this age
group was 1.5% (95% CI: 0.5%-4.3%). In the age group > 50 years, the HIV prevalence among Brazilian
participants was 3.1% (95%CI: 1.1%-8.7%). Three out of 77 patients reported coughing for more than one
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week. In these patients, sputum samples were analyzed for pulmonary TB tested negative. A total of 15 cases
of CL (4.1%; 95% CI: 2.5-6.6%) were identified. Five active cases (1.4%) of CL and another 10 cases (2.7%)
with a recent infection were detected in the Upper Lawa region, in the Antonio do Brinco/Ronaldo site. All of
these were already on treatment, either in a clinic in French Guiana or by self-injection of illegally
purchased pentamidine. Leprosy was detected in two (0.5%; 95% CI: 0.1-0.9%) unrelated cases. One had not
been previously diagnosed and the second one was a defaulter.

Knowledge population regarding infectious diseases
Most participants knew what HIV was (95%) and the majority (66% (n = 244)) had been tested for HIV in the
past. One participant tested positive for HIV in the past, and six participants had an HIV-positive partner in
the past. Most participants were aware of the availability of HIV treatment (92%). For leprosy, 79% (n = 293)
of the participants knew what leprosy was and 20% (n = 74) knew someone affected with leprosy, and of this
group, 21 participants (28%) had been in close contact with someone with leprosy.

Discussion
In our study, we identified a significant prevalence of HIV, cutaneous leishmaniasis, and leprosy in a sample
of mobile migrants in gold mining areas in the forested interior of Suriname.

The HIV prevalence among the Brazilian participants in the age group 15 - 49 years was 1.5% (n=6). This is
higher than the estimate for the Caribbean (1.2%) and for Brazil (0.6%) [12]. This figure is most likely not
applicable to all states in Brazil; a report from 2023 shows that both Maranhão and Pará, where the majority
of participants originate from, had HIV detection rates in 2022 that were more than twice the national
average [13]. We found a 3% prevalence of HIV infections in people older than fifty years. This corroborates
with findings that the majority of HIV-infected persons are now over fifty years old and that this age group
significantly contributes (16.3%) to the number of new infections [14].

No cases of active pulmonary TB were identified, which is in line with our expectations, given the limited
sample size of our study, even with the relatively high incidence rates and upward trend of pulmonary TB in
Brazil (29.7 and 45 per 100.000 people in Maranhão and Pará respectively, between 2011 and 2019) [15,16]. 

Cutaneous leishmaniasis is highly prevalent in the Amazonian Forest [17,18]. Our study identified a
prevalence of 4.1%, which is higher than the reported 2.4% in a previous study conducted in French Guiana
in 2019 among 380 Brazilian gold miners, but lower than the 8.3% that was reported among the same
population in 2015 in 421 gold miners (93.8% were Brazilian) [3,19]. The incidence rate of CL infections
seems to fluctuate depending on the dry or rainy season, which may explain the differences in prevalence
and reported seasonal occurrence [20].

Our study identified two cases of leprosy (0.5%), one case originated from Suriname and the other from
Brazil. Studies performed in 2019 in gold mining areas in French Guiana (n = 380) reported a prevalence of
0.8% [21,22]. The highest rates in Brazil are found in the states of Amazonas, Maranhão, and Pará [23]. A
study conducted between 2010 and 2015 in Brazil showed a prevalence of 1.42/10,000 with a general
detection coefficient of 15.44/100,000 inhabitants [24]. Although the prevalence in our study is lower than
the previous study in French Guiana, we conclude - since the majority of this population is Brazilian - that
our prevalence is much higher than the estimated prevalence of 0.011% in Brazil. Brazil is among the
countries with the highest prevalence of leprosy, and therefore, finding one case in this relatively small
sample is not surprising [25].

Our study has some limitations. The data presented might not fully represent the study population since the
setting did not allow for a random selection of participants. We invited all people present in the included
areas and enrolled all available and eligible participants. This may have caused selection bias in different
ways. First, some people who were willing to participate did not do so, since they could not afford to suspend
their work for financial reasons (no work and no pay) in the limited period the research team was present.
Furthermore, we experienced that the participants had preferential attention for screening and
management of non-communicable diseases (e.g., heart disease, diabetes, and cancer) instead of infectious
diseases, which could have been of influence on participation preparedness. Lastly, a selection of the
numerous gold mining regions in the country was included in our study, which may limit the
generalizability.

To the best of our knowledge, this is the first study that evaluated the prevalence of this selection of
infectious diseases in Suriname’s mobile and migrant population. The relevance of the study is emphasized
by the ongoing gold rush in the country and beyond, leading to an influx of mainly Brazilian gold miners
that has been going on for approximately 25 years [3,24] and is still rising given the significant number of
people who arrived in less than one year (n = 53; 14%). The mobility of this population in Suriname’s
interior is not only characterized by their migration to the country, but also by a high rate of in-country
mobility. A study by Heemskerk et al in the years 2019-2020, reported that 44% had at least once changed
their working location in the previous 2 years, and 20.5% even did so for three to ten times. The motivation
for moving is often the expectation of better profits [7]. The gold miners are a vulnerable population,
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because of the remoteness of their work resulting in limited or no health care access, poor sanitary
circumstances, and their close contact with each other and potential vectors of diseases (e.g., mosquitoes
and sandflies) in the rainforest. The migrating aspect of their work facilitates the further spread (contagious)
infectious diseases to the general population.

For malaria, the Surinamese Ministry of Health has developed a system responsible for the information,
diagnosis, and treatment of malaria since 2006. This Malaria Program is carried out by people recruited from
the mining communities, called Malaria Service Deliverers, who undergo special training and are provided
with educational materials, malaria RDTs, and malaria medication. They also prepare blood smears, which
are stained and evaluated at the lab in the capital Paramaribo for verification of the results obtained by the
rapid test.

This innovative approach to malaria control in remote populations was implemented bn the Malaria
Program of Suriname, and was awarded the Malaria Champions of the Americas Award in 2010, resulting in
the successful elimination of malaria in Suriname [26]. For other (infectious) diseases, there are currently no
services available in the mining fields. Our suggestion would be to expand the tasks of MSDs after additional
training. Building on the successful implementation of MSDs in reducing malaria could be a valuable
intervention to alleviate the burden of other infectious diseases but also non-infectious diseases (such as
hypertension and diabetes) of vulnerable populations in remote areas.

Conclusions
Based on the findings of our study, we conclude that mobile populations, such as migrants in the remote
gold mining areas in the interior of Suriname, bear a significant burden of infectious diseases studied,
except for pulmonary TB. The observation that about one in seven participants in this survey arrived in the
mining fields less than one year before indicates that the influx of new miners is ongoing, most likely fueled
by the soaring gold price. This finding further emphasizes the necessity to address the problem of poor
accessibility to healthcare in these populations. It is worrying for individual health outcomes if chronic
infectious diseases remain undiagnosed and untreated, but another concern is the risk of further spread,
warranting interventions to improve access to health care in remote areas in Suriname and
beyond. Improvement of health access should not only be focused on infectious diseases, since, worldwide,
there is also an epidemic of noncommunicable diseases. The feasibility of merging the very limited
healthcare provision of the migrant populations by malaria service deliverers with the services provided by
medical missions to the stable communities in the interior should therefore be assessed.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Stephen G. Vreden, Euridice Irving

Acquisition, analysis, or interpretation of data:  Stephen G. Vreden, Lotte Keikes, Jeetendra K. Jitan,
Euridice Irving

Drafting of the manuscript:  Stephen G. Vreden, Jeetendra K. Jitan

Critical review of the manuscript for important intellectual content:  Stephen G. Vreden, Lotte Keikes,
Euridice Irving

Supervision:  Stephen G. Vreden

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Commissie voor Mensgebonden Wetenschappelijk Onderzoek (Committee for
Human-Related Scientific Research, Dutch Acronym: CMWO) issued approval AG.4468/21 (27-12-2021).
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: The corresponding author was contracted as a consultant by the Ministry
of Health to carry out this project. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

 

2024 Jitan et al. Cureus 16(12): e75391. DOI 10.7759/cureus.75391 8 of 9

javascript:void(0)


1. Public health milestones through the years . (2024). Accessed: November 10, 2024:
http://www.who.int/campaigns/75-years-of-improving-public-health/milestones#year-1945.

2. Pew Research Center: key facts about recent trends in global migration . (2022). Accessed: September 24,
2024: https://www.pewresearch.org/short-reads/2022/12/16/key-facts-about-recent-trends-in-global-
migration/.

3. WHO: WHO report on the health of refugees and migrants . (2022). Accessed: November 11, 2024:
https://www.who.int/publications/i/item/9789240054462.

4. General Bureau of Statistics in Suriname. Population statistics [Article in Dutch] . (2022). Accessed:
September 24, 2024: http://suriname.org/bevolkingsstatistieken-4/.

5. PAHO: Medical Mission Primary Health Care Suriname - access to health in remote areas . (2022). Accessed:
September 24, 2024: https://www.paho.org/en/partnerships/medical-mission-primary-health-care-
suriname-access-health-remote-areas..

6. CPDC: Stichting Medische Zending Primary Health Care Suriname. (2021). Accessed . Accessed: September
24, 2024: https://ngo.cpdcngo.org/listing/stichting-medische-zending-primary-health-care-suriname/.

7. Assessment of mobile migrant populations size, demographics, turnover, movement, and priority health
needs. (2021). Accessed: December 7, 2024: https://social-
solutions.net/data/images/reports/mobile_migrant.pdf.

8. Heemskerk M, Le Tourneau FM, Hiwat H, Cairo H, Pratley P: In a life full of risks, COVID-19 makes little
difference. Responses to COVID-19 among mobile migrants in gold mining areas in Suriname and French
Guiana. Soc Sci Med. 2022, 296:114747. 10.1016/j.socscimed.2022.114747

9. Douine, M, Lambert Y, Galindo M, et al.: Self-diagnosis and self-treatment of malaria in hard-to-reach and
mobile populations of the Amazon: results of Malakit, an international multicentric intervention research
project. Lancet Reg Health Am. 2021, 4:100047. 10.1016/j.lana.2021.100047

10. Elbrolosy AM, El Helbawy RH, Mansour OM, Latif RA: Diagnostic utility of GeneXpert MTB/RIF assay versus
conventional methods for diagnosis of pulmonary and extra-pulmonary tuberculosis. BMC Microbiol. 2021,
21:144. 10.1186/s12866-021-02210-5

11. Harris PA, Taylor R, Minor BL, et al.: The REDCap consortium: building an international community of
software platform partners. J Biomed Inform. 2019, 95:103208. 10.1016/j.jbi.2019.103208

12. UNAIDS: 2024 global AIDS report. (2024). Accessed: September 24, 2024:
https://www.unaids.org/en/resources/documents/2024/global-aids-update-2024.

13. Epidemiological Bulletin - HIV and AIDS 2023 . (2023). Accessed: December 7, 2024:
https://www.gov.br/aids/pt-br/central-de-conteudo/boletins-epidemiologicos/2023/hiv-aids/boletim-
epidemiologico-hiv-e....

14. National HIV Curriculum. (2024). Accessed: December 7, 2024: https://www.hiv.uw.edu/go/key-
populations/hiv-older-patients/core-concept/all..

15. Silva Júnior JN, Couto RM, Alves LC, et al.: Trends in tuberculosis incidence and mortality coefficients in
Brazil, 2011-2019: analysis by inflection points. Rev Panam Salud Publica. 2023, 47:e152.
10.26633/RPSP.2023.152

16. WHO: global tuberculosis report 2021. (2022). Accessed: November 11, 2024:
https://www.who.int/publications/digital/global-tuberculosis-report-2021/tb-disease-burden/incidence..

17. Benício E, Cordeiro M, Monteiro H, et al.: Sustained presence of cutaneous leishmaniasis in urban Manaus,
the largest human settlement in the Amazon. Am J Trop Med Hyg. 2015, 93:1208-13. 10.4269/ajtmh.14-0164

18. Mans DR KA, VPF Hu R, Schallig HD: Epidemiological, biological and clinical aspects of leishmaniasis with
special emphasis on busi yasi in suriname. J Clin Exp Dermatol Res. 2017, 10.4172/2155-9554.1000388

19. Douine M, Bonifay T, Lambert Y, et al.: Zoonoses and gold mining: a cross-sectional study to assess yellow
fever immunization, Q fever, leptospirosis and leishmaniasis among the population working on illegal
mining camps in French Guiana. PLoS Negl Trop Dis. 2022, 16:e0010326. 10.1371/journal.pntd.0010326

20. Roger A, Nacher M, Hanf M, et al.: Climate and leishmaniasis in French Guiana . Am J Trop Med Hyg. 2013,
89:564-9. 10.4269/ajtmh.12-0771

21. Graille J, Blaizot R, Darrigade AS, Sainte-Marie D, Nacher M, Schaub R, Couppié P: Leprosy in French
Guiana 2007-2014: a re-emerging public health problem. Br J Dermatol. 2020, 182:237-9. 10.1111/bjd.18334

22. Petiot A, Drak Alsibai K, Dossou C, Couppie P, Blaizot R: Leprosy in French Guiana, 2015 to 2021: dynamics
of a persistent public health problem. Acta Derm Venereol. 2023, 103:adv6246. 10.2340/actadv.v103.6246

23. Miguel CB, da Mota PB, Afonso BO, et al.: Leprosy morbidity and mortality in Brazil: 2008-2018. Braz J
Infect Dis. 2021, 25:101638. 10.1016/j.bjid.2021.101638

24. Monteiro LMD, Facco L, Fecury AA, et al.: Number of cases of leprosy in Brazil from 2010 to 2015 . Núcleo Do
Conhecimento. 2020, 62-70. 10.32749/nucleodoconhecimento.com.br/health/leprosy-in-brazil

25. da Paz WS, Souza MD, Tavares DD, et al.: Impact of the COVID-19 pandemic on the diagnosis of leprosy in
Brazil: an ecological and population-based study. Lancet Reg Health Am. 2022, 9:100181.
10.1016/j.lana.2021.100181

26. Malaria campaigns. (2024). Accessed: December 7, 2024: https://www.paho.org/en/campaigns/malaria-
campaigns.

 

2024 Jitan et al. Cureus 16(12): e75391. DOI 10.7759/cureus.75391 9 of 9

http://www.who.int/campaigns/75-years-of-improving-public-health/milestones#year-1945
http://www.who.int/campaigns/75-years-of-improving-public-health/milestones#year-1945
https://www.pewresearch.org/short-reads/2022/12/16/key-facts-about-recent-trends-in-global-migration/
https://www.pewresearch.org/short-reads/2022/12/16/key-facts-about-recent-trends-in-global-migration/
https://www.who.int/publications/i/item/9789240054462
https://www.who.int/publications/i/item/9789240054462
http://suriname.org/bevolkingsstatistieken-4/
http://suriname.org/bevolkingsstatistieken-4/
https://www.paho.org/en/partnerships/medical-mission-primary-health-care-suriname-access-health-remote-areas.
https://www.paho.org/en/partnerships/medical-mission-primary-health-care-suriname-access-health-remote-areas.
https://ngo.cpdcngo.org/listing/stichting-medische-zending-primary-health-care-suriname/
https://ngo.cpdcngo.org/listing/stichting-medische-zending-primary-health-care-suriname/
https://social-solutions.net/data/images/reports/mobile_migrant.pdf
https://social-solutions.net/data/images/reports/mobile_migrant.pdf
https://dx.doi.org/10.1016/j.socscimed.2022.114747
https://dx.doi.org/10.1016/j.socscimed.2022.114747
https://dx.doi.org/10.1016/j.lana.2021.100047
https://dx.doi.org/10.1016/j.lana.2021.100047
https://dx.doi.org/10.1186/s12866-021-02210-5
https://dx.doi.org/10.1186/s12866-021-02210-5
https://dx.doi.org/10.1016/j.jbi.2019.103208
https://dx.doi.org/10.1016/j.jbi.2019.103208
https://www.unaids.org/en/resources/documents/2024/global-aids-update-2024
https://www.unaids.org/en/resources/documents/2024/global-aids-update-2024
https://www.gov.br/aids/pt-br/central-de-conteudo/boletins-epidemiologicos/2023/hiv-aids/boletim-epidemiologico-hiv-e-aids-2023.pdf/view
https://www.gov.br/aids/pt-br/central-de-conteudo/boletins-epidemiologicos/2023/hiv-aids/boletim-epidemiologico-hiv-e-aids-2023.pdf/view
https://www.hiv.uw.edu/go/key-populations/hiv-older-patients/core-concept/all.
https://www.hiv.uw.edu/go/key-populations/hiv-older-patients/core-concept/all.
https://dx.doi.org/10.26633/RPSP.2023.152
https://dx.doi.org/10.26633/RPSP.2023.152
https://www.who.int/publications/digital/global-tuberculosis-report-2021/tb-disease-burden/incidence.
https://www.who.int/publications/digital/global-tuberculosis-report-2021/tb-disease-burden/incidence.
https://dx.doi.org/10.4269/ajtmh.14-0164
https://dx.doi.org/10.4269/ajtmh.14-0164
https://dx.doi.org/10.4172/2155-9554.1000388
https://dx.doi.org/10.4172/2155-9554.1000388
https://dx.doi.org/10.1371/journal.pntd.0010326
https://dx.doi.org/10.1371/journal.pntd.0010326
https://dx.doi.org/10.4269/ajtmh.12-0771
https://dx.doi.org/10.4269/ajtmh.12-0771
https://dx.doi.org/10.1111/bjd.18334
https://dx.doi.org/10.1111/bjd.18334
https://dx.doi.org/10.2340/actadv.v103.6246
https://dx.doi.org/10.2340/actadv.v103.6246
https://dx.doi.org/10.1016/j.bjid.2021.101638
https://dx.doi.org/10.1016/j.bjid.2021.101638
https://dx.doi.org/10.32749/nucleodoconhecimento.com.br/health/leprosy-in-brazil
https://dx.doi.org/10.32749/nucleodoconhecimento.com.br/health/leprosy-in-brazil
https://dx.doi.org/10.1016/j.lana.2021.100181
https://dx.doi.org/10.1016/j.lana.2021.100181
https://www.paho.org/en/campaigns/malaria-campaigns
https://www.paho.org/en/campaigns/malaria-campaigns

	Burden of Infectious Diseases in Mobile Migrants in Gold Mining Areas in Suriname’s Interior
	Abstract
	Introduction
	Materials And Methods
	Study design and population
	FIGURE 1: Geographic locations of the survey regions

	Data collection and outcome measurements
	FIGURE 2: Flow chart of the study procedure

	Statistical analyses
	Ethical approval

	Results
	Study population
	TABLE 1: Baseline characteristics of the study population
	TABLE 2: Distribution of participants according to study areas and sites

	Burden of symptoms and prevalence of infectious diseases
	TABLE 3: Overview of symptoms reported by the participants

	Knowledge population regarding infectious diseases

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


