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The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of

the journals where such citations come from It
measures the scienti�c in�uence of the average article
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Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2016 8
2017 64
2018 123
2019 144

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2016 0.000
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Cites / Doc. (4 years) 2019 2.164
Cites / Doc. (4 years) 2020 3.024
Cites / Doc. (4 years) 2021 3.542
Cites / Doc. (3 years) 2016 0.000
Cites / Doc. (3 years) 2017 0.750
Cites / Doc. (3 years) 2018 1.264
Cites / Doc. (3 years) 2019 2.164

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-

citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
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2017 51 56

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.
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windows, that have been cited at least once vs. those

not cited during the following year.
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Uncited documents 2016 0
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Dear Huseyin,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to

SCImago, including the Coverage's period data. The SJR for 2021 was released on 11 May

2022. We suggest you consult the Scopus database directly to see the current index

status as SJR is a static image of Scopus, which is changing every day.

The Scopus’ update list can also be consulted here:

https://www.elsevier.com/solutions/scopus/how-scopus-works/content

Best Regards, SCImago Team
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Trop. Med. Infect. Dis., Volume 8, Issue 1 (January 2023) – 67 articles
Cover Story (view full-size image (/files/uploaded/covers/tropicalmed/big_cover-tropicalmed-v8-i1.png)): Dengue virus antibody assays frequently
cross-react with sera from individuals that were infected with or vaccinated against related flaviviruses. This makes it challenging to monitor the prevalence
of dengue virus infections in regions where several flaviviruses co-circulate. The study examined the diagnostic specificity of two dengue virus ELISAs with
sera obtained 3-4 weeks or 0.5-6 years after yellow fever virus (YFV) and Japanese encephalitis virus (JEV) vaccination. Sera were from individuals living
in a non-endemic area and dengue virus neutralization was used as control for probable dengue virus infection. The two assays showed varying degrees of
cross-reactivity. The specificity of one of the assays may be suitable for seroprevalence studies in areas with a high prevalence of dengue virus infections.
View this paper (https://www.mdpi.com/2414-6366/8/1/7)
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Impact of the COVID-19 Pandemic on Malaria Control in Africa: A Preliminary Analysis (/2414-6366/8/1/67)
by Liping Gao (https://sciprofiles.com/profile/2604288), Qi Shi (https://sciprofiles.com/profile/1274767), Zhiguo Liu (https://sciprofiles.com/profile/1356842),

Zhenjun Li (https://sciprofiles.com/profile/853508) and Xiaoping Dong (https://sciprofiles.com/profile/684480)
Trop. Med. Infect. Dis. 2023, 8(1), 67; https://doi.org/10.3390/tropicalmed8010067 (https://doi.org/10.3390/tropicalmed8010067) - 16 Jan 2023
Viewed by 1751

Abstract Malaria remains a significant public health concern in Africa, and the emerging coronavirus disease 2019 (COVID-19) pandemic may have negatively impacted malaria
control. Here, we conducted a descriptive epidemiological analysis of malaria globally, and preliminarily explored the impact of COVID-19 on the malaria [...] Read more.
(This article belongs to the Topic Impact of COVID-19 Global Crisis on the Sustainable Development Goals (/topics/COVID_sus))
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Viewed by 1421

Abstract Dengue is one of the most important vector-borne diseases worldwide and is a significant public health problem in the tropics. Mosquito control continues to be the
primary approach to reducing the disease burden and spread of dengue virus (DENV). Aside from the traditional [...] Read more.
(This article belongs to the Special Issue Spatial Epidemiology of Infectious Diseases ( /journal/tropicalmed/special_issues/spatial_epidemiology_infectious_diseases ))
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Abstract (1) Background: Few studies to date have assessed the influences induced by climate change on the spatial distribution and population abundance of Aedes albopictus
using the latest climate scenarios. In this study, we updated the current distribution of Ae. albopictus mosquitoes and evaluated [...] Read more.
(This article belongs to the Section Neglected and Emerging Tropical Diseases (/journal/tropicalmed/sections/Neglected_Emerging_Tropical_Disease))

► Show Figures
(https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g001-550.jpg?1674114815) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g002-550.jpg?1674114818) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g003-550.jpg?1674114817) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g004-550.jpg?1674114819) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g005-550.jpg?1674114811) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g006-550.jpg?1674114812) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g007-550.jpg?1674114813)

6366/8/1/7)

Order results

Result details

Section

Show export options 

Publication Date

Normal

All Sections

  

 (/)


 (/toggle_desktop_layout_cookie)



View PDF (chrome-extension://dagcmkpagjlhakfdhnbomgmjdpkdklff/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fmdpi-res.com%2Fd_attachment%2Ftropicalmed%2Ftropicalmed-08-

00067%2Farticle_deploy%2Ftropicalmed-08-00067-v2.pdf%3Fversion%3D1674007839)

https://www.mdpi.com/2414-6366/8/1/67/pdf?version=1674007839
https://www.mdpi.com/2414-6366/8/1/66/pdf?version=1673862991
https://www.mdpi.com/2414-6366/8/1/65/pdf?version=1674114733
https://www.mdpi.com/journal/tropicalmed/toc-alert
http://www.adobe.com/
https://www.mdpi.com/2414-6366/8/1/67
https://sciprofiles.com/profile/2604288
https://sciprofiles.com/profile/1274767
https://sciprofiles.com/profile/1356842
https://sciprofiles.com/profile/853508
https://sciprofiles.com/profile/684480
https://doi.org/10.3390/tropicalmed8010067
https://www.mdpi.com/topics/COVID_sus
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g001a-550.jpg?1674007914
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g001b-550.jpg?1674007924
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g002a-550.jpg?1674007919
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g002b-550.jpg?1674007920
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g003-550.jpg?1674007923
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g004a-550.jpg?1674007911
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g004b-550.jpg?1674007913
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g005a-550.jpg?1674007909
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00067/article_deploy/html/images/tropicalmed-08-00067-g005b-550.jpg?1674007917
https://www.mdpi.com/2414-6366/8/1/66
https://sciprofiles.com/profile/1835554
https://sciprofiles.com/profile/1834240
https://sciprofiles.com/profile/author/M3djV3JTUklTQXQxeWJJL1NJMjNuKzhGdXpVeFUyYVRsV3pQQ2JGUG15bz0=
https://sciprofiles.com/profile/2109812
https://sciprofiles.com/profile/author/OFptTjlla3N6bWpQQytCTW9aSjVXTVcxeHVUM2MyTmdKaDd0dCtQckROUT0=
https://sciprofiles.com/profile/1908317
https://sciprofiles.com/profile/author/bHRnK1ZQNzl2Rk92aklBaUxYOWd2S2Joa1BkWEx1aWtvcXljbkJPQkZyQT0=
https://sciprofiles.com/profile/author/Q2NvY3ltZ2k3YTR3QTdKeXhicEo4Ny93RE1wb24rMG9SYjJOajBoaGtwWT0=
https://sciprofiles.com/profile/877022
https://sciprofiles.com/profile/933347
https://doi.org/10.3390/tropicalmed8010066
https://www.mdpi.com/journal/tropicalmed/special_issues/spatial_epidemiology_infectious_diseases
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g001a-550.jpg?1673863073
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g001b-550.jpg?1673863080
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g002a-550.jpg?1673863067
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g002b-550.jpg?1673863065
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g002c-550.jpg?1673863075
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g003-550.jpg?1673863083
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00066/article_deploy/html/images/tropicalmed-08-00066-g004-550.jpg?1673863078
https://www.mdpi.com/2414-6366/8/1/65
https://sciprofiles.com/profile/2868513
https://sciprofiles.com/profile/900303
https://sciprofiles.com/profile/author/b2RRZGpuNHhRaGlodTN5eGNNdlRsa1loNXBBWWI1UHhzNDhLME5JQW9ROXMzTlRaMitzVm5MT3g5eTRpOXExVQ==
https://sciprofiles.com/profile/1771277
https://sciprofiles.com/profile/2680016
https://sciprofiles.com/profile/author/a1V5eEw1OXJLUGtlRmV6QkNzMDkwUVVkaFVaUHp1aFI5UkdnYkMrVThiNXlxTU1kV0M5R3AyeVlRUC9Xb1IwRw==
https://sciprofiles.com/profile/author/YlR2K2lCcWhUNjdMT0pIRWdwL1lHaEdNSUxQbzhHUTFjR00ydjVyNHlQRT0=
https://sciprofiles.com/profile/2552159
https://doi.org/10.3390/tropicalmed8010065
https://www.mdpi.com/journal/tropicalmed/sections/Neglected_Emerging_Tropical_Disease
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g001-550.jpg?1674114815
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g002-550.jpg?1674114818
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g003-550.jpg?1674114817
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g004-550.jpg?1674114819
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g005-550.jpg?1674114811
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g006-550.jpg?1674114812
https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00065/article_deploy/html/images/tropicalmed-08-00065-g007-550.jpg?1674114813
https://www.mdpi.com/2414-6366/8/1/7
https://www.mdpi.com/2414-6366/8/1/7
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
chrome-extension://dagcmkpagjlhakfdhnbomgmjdpkdklff/enhanced-reader.html?openApp&pdf=https%3A%2F%2Fmdpi-res.com%2Fd_attachment%2Ftropicalmed%2Ftropicalmed-08-00067%2Farticle_deploy%2Ftropicalmed-08-00067-v2.pdf%3Fversion%3D1674007839


 (/2414-6366/8/1/64/pdf?version=1674039399)

 (/2414-6366/8/1/63/pdf?version=1673859866)

 (/2414-6366/8/1/62/pdf?version=1674200586)

 (/2414-6366/8/1/61/pdf?version=1674038568)

 (/2414-6366/8/1/60/pdf?version=1673513909)

 (/2414-6366/8/1/59/pdf?version=1673513364)

Open Access Article

Chagas Disease: Seroprevalence and Associated Factors in Indigenous Communities of the Southern Limit of Argentine Chaco (/2414-6366/8/1/64)
by Carlina Colussi (https://sciprofiles.com/profile/2678689),

Marcelo Nepote (https://sciprofiles.com/profile/author/WWRML0o5UEFuVkxjU0FYSklyVTdwOENPbXlBOXRqVk56TjlMbmREU1RkVT0=),
Romina Chiaraviglio (https://sciprofiles.com/profile/author/azhTakhZVUxvdnRaK2hqRlduZjBkNy9GRm1FU3VDZFpsM0d4VnJsUlBsND0=) and
Diego Mendicino (https://sciprofiles.com/profile/author/SExRWlZSQmg5MGpmZVZVVFBndHpMTGJZMHBiczBWeXZFZUhsQTZCcXNpdz0=)

Trop. Med. Infect. Dis. 2023, 8(1), 64; https://doi.org/10.3390/tropicalmed8010064 (https://doi.org/10.3390/tropicalmed8010064) - 14 Jan 2023
Viewed by 1253

Abstract Chagas disease is more prevalent in socially vulnerable communities in the Gran Chaco Eco-region. The study evaluated the seroprevalence of Chagas disease and
associated factors between May 2014 and September 2015, in indigenous communities of Santa Fe, Argentina, in the southern Chaco. Lysate [...] Read more.
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Abstract This study aimed to evaluate the prevalence of toxoplasmosis in pregnant women, as well as the general characteristics, clinical and laboratory findings, and pregnancy
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Abstract We determined the prevalence and reported risk factors associated with sexually transmitted and reproductive tract infections (STI/RTIs) among patients who presented
with genital symptoms in STI/outpatient department (OPD) clinics in two regional referral hospitals and six health centres in six regions in Tanzania. [...] Read more.
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Abstract This study aimed to determine distinguishing predictors and develop a clinical score to differentiate COVID-19 and common viral infections (influenza, respiratory
syncytial virus (RSV), dengue, chikungunya (CKV), and zika (ZKV)). This retrospective study enrolled 549 adults (100 COVID-19, 100 dengue, 100 influenza, 100 [...] Read
more.
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Abstract Trichomonas tenax is a flagellated protozoan parasite found in the oral cavities of humans and animals and has been associated with periodontal disease, the most
prevalent inflammatory disease affecting them all. Studies have shown that T. tenax can cause damage to mammalian cells [...] Read more.
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Abstract The phylogenetic relationships within Neodermata were examined based on putative orthologous groups of proteins (OGPs) from 11 species of Monogenea, Trematoda,
and Cestoda. The dataset included OGPs from BUSCO and OMA. Additionally, peptidases were identified and evaluated as phylogenetic markers. Phylogenies were inferred [...]
Read more.
(This article belongs to the Special Issue Feature Papers in Neglected and Emerging Tropical Disease ( /journal/tropicalmed/special_issues/NETD_FP ))
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Abstract In 2019, the biggest listeriosis outbreak by Listeria monocytogenes (Lm) in the South of Spain was reported, resulting in the death of three patients from 207 confirmed
cases. One strain, belonging to clonal complex 388 (Lm CC388), has been isolated. We aimed to [...] Read more.
(This article belongs to the Special Issue Current Aspects of Listeriosis ( /journal/tropicalmed/special_issues/R458SX3CUJ ))
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Abstract Objectives: The MIP (maximum inspiratory pressure) and MEP (maximum expiratory pressure) are sensitive indicators of respiratory muscle function. The aim of the
study was to assess the function of respiratory muscles in patients after COVID-19 infection, before and after hospitalisation at the Pulmonary [...] Read more.
(This article belongs to the Special Issue COVID-19: Current Situation and Future Trends ( /journal/tropicalmed/special_issues/B1L55Q0K94 ))
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Abstract Plasmodium knowlesi has emerged as an important zoonotic parasite that causes persistent symptomatic malaria in humans. The signs and symptoms of malaria are
attributed to the blood stages of the parasites, which start from the invasion of erythrocytes by the blood stage merozoites. [...] Read more.
(This article belongs to the Special Issue Feature Papers in One Health ( /journal/tropicalmed/special_issues/FP_OneHealth ))
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Abstract Zika virus has spread around the world with rapid pace in the last five years. Although symptoms are typically mild and unspecific, Zika’s major impact occurs during
pregnancy, generating a congenital syndrome. Serology plays a key role in its diagnosis. However, its use [...] Read more.
(This article belongs to the Special Issue Aedini Mosquitoes Borne Disease Outbreaks ( /journal/tropicalmed/special_issues/Aedini_Mosquitoes_Borne_Disease ))
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Abstract Leptospirosis is one of the most widespread zoonotic diseases and can infect both humans and animals worldwide. The role of the cat as a susceptible host and
potential environmental reservoir of Leptospira is still not well understood, due to the lack of obvious [...] Read more.
(This article belongs to the Special Issue New Insights in Leptospirosis ( /journal/tropicalmed/special_issues/Leptospirosis ))
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Abstract Infective endocarditis (IE) is a life-threatening condition caused by infection within the endocardium of the heart and commonly involves the valves. The subsequent
cascading inflammation leads to the appearance of a highly friable thrombus that is large enough to become lodged within the [...] Read more.
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Abstract Despite the growing interest in public and patient involvement in research, best practices in the leprosy context have yet to be explored. This mixed-method study aimed
to explore the interpretation, barriers and opportunities of meaningful engagement of persons affected by leprosy in research [...] Read more.
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Abstract Snakebite envenoming is a public health issue linked to high mortality and morbidity rates worldwide. Although antivenom has been the mainstay treatment for
envenomed victims receiving medical care, the diverse therapeutic efficacy of the produced antivenom is a major limitation. Deinagkistrodon acutus is [...] Read more.
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Abstract With increased focus on nontuberculous mycobacterial pulmonary disease (NTM-PD), and the improvement in detection methods, the global incidence continues to
increase every year, but the diagnosis and treatment are difficult with a high misdiagnosis rate and poor curative effect. This study aimed to [...] Read more.
(This article belongs to the Special Issue The Epidemiology, Diagnosis and Treatment of Mycobacteria Infection (including TB and NTM) (
/journal/tropicalmed/special_issues/VP851O30WK ))
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Abstract Artesunate is the drug of choice for treating patients with severe malaria. Post-artesunate delayed hemolysis (PADH) is an uncommon adverse event from malaria
treatment. Most patients with PADH are non-immune travelers. The pathophysiology of PADH is not fully understood, but the most likely [...] Read more.
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Abstract Community-based studies from India on prevalence of soil-transmitted helminth (STH) infections have reported estimates as high as 50% in children. However,
prevalence estimates during pregnancy in India are lacking. We aimed to describe the burden, associated factors of STH and cure rate after [...] Read more.
(This article belongs to the Special Issue Advances in Diagnosis, Epidemiology and Control on Soil-Transmitted Helminth (STH) Infections - Volume II (
/journal/tropicalmed/special_issues/STH_II ))
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Abstract As a zoonotic disease caused by Echinococcus multilocularis larvae, alveolar echinococcosis (AE) is one of the most severe forms of parasitic infection. Over a long
evolutional process E. multilocularis has developed complex strategies to escape host immune attack and survive within a host. [...] Read more.
(This article belongs to the Special Issue The Immunology of Zoonotic Infection ( /journal/tropicalmed/special_issues/Immun_zoonotic ))
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Abstract Capillaria hepatica is a seriously neglected zoonotic parasite, which infects the liver of mammalian hosts, causing fibrosis or even hepatic failure. At present, the
immune responses elicited by C. hepatica are not fully understood, and the role(s) of the programmed death 1 (PD-1) [...] Read more.
(This article belongs to the Special Issue Advances in Diagnosis, Epidemiology and Control on Soil-Transmitted Helminth (STH) Infections - Volume II (
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to evaluate intestinal parasitic infection, as well as its risk factors, among children aged 36–45 months in a rural area (North Kodi) [...] Read more.
(This article belongs to the Special Issue Host-Parasite-Environment Interactions ( /journal/tropicalmed/special_issues/host_parasite_environ ))

► Show Figures
(https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00045/article_deploy/html/images/tropicalmed-08-00045-g001-550.jpg?1674039291) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00045/article_deploy/html/images/tropicalmed-08-00045-g002-550.jpg?1674039302) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00045/article_deploy/html/images/tropicalmed-08-00045-g003-550.jpg?1674039294) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00045/article_deploy/html/images/tropicalmed-08-00045-g004-550.jpg?1674039297) (https://pub.mdpi-

res.com/tropicalmed/tropicalmed-08-00045/article_deploy/html/images/tropicalmed-08-00045-g005-550.jpg?1674039300)

Open Access Article

Evaluation of Two Different Strategies for Schistosomiasis Screening in High-Risk Groups in a Non-Endemic Setting (/2414-6366/8/1/44)
by Luisa Roade (https://sciprofiles.com/profile/author/a1J5dHNkWjJDQk9Qd0N6eDFiZEVhZDA3MEkrS1dHcXZnRGhrTG9WZ0dLTT0=),

Elena Sulleiro (https://sciprofiles.com/profile/1640922), Cristina Bocanegra (https://sciprofiles.com/profile/2621062),
Fernando Salvador (https://sciprofiles.com/profile/1502124),
Begoña Treviño (https://sciprofiles.com/profile/author/YWJTb3lud3VKOGdQbFJVV2dHQlgyRzZUYVZHWlVxc1VEY0lQaTg4TXpxbz0=),
Francesc Zarzuela (https://sciprofiles.com/profile/author/VjBNcE9XaU04UTNQMTFMYWYvTW1qbG10VXgvejNIWm5ySko2bHBqclltMD0=),
Lidia Goterris (https://sciprofiles.com/profile/1246681),
Nuria Serre-Delcor (https://sciprofiles.com/profile/author/dnVNN1Z5S080cFNoNjNhWDVaRVJ3cTBlcWVVemI3MlBvbFAyRU1Pb1hGYz0=),
Inés Oliveira-Souto (https://sciprofiles.com/profile/author/NWdPLzVJYTBwUysrZGhwUFFST3RoTndodnh5SW50UWxsNE9RU2x4ZWtUUT0=),
Maria Luisa Aznar (https://sciprofiles.com/profile/1945659),
Diana Pou (https://sciprofiles.com/profile/author/UzMzT1ZDeTA2a1JIRGlqMjdoYksrbVJVNHlsWFNHWVprU21oQzlZYU9uaz0=),
Adrián Sánchez-Montalvà (https://sciprofiles.com/profile/1329027), Pau Bosch-Nicolau (https://sciprofiles.com/profile/1781799),
Juan Espinosa-Pereiro (https://sciprofiles.com/profile/author/T1dZWGZGRmJsTXRjWnl3c2hnRHFwVzRHb2xXczJSRk5FcWtvSmwvTlNZST0=) and
Israel Molina (https://sciprofiles.com/profile/author/QUEvQUQ5cmF1bDVBYkU4bVNGSTdWcFk1YUFOQUFBUFRscC96UVVzNndXVT0=)

Trop. Med. Infect. Dis. 2023, 8(1), 44; https://doi.org/10.3390/tropicalmed8010044 (https://doi.org/10.3390/tropicalmed8010044) - 06 Jan 2023
Viewed by 1411

Abstract A consensus on the recommended screening algorithms for schistosomiasis in asymptomatic high-risk subjects in non-endemic areas is lacking. The objective of this
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Abstract Dengue is a mosquito-borne flaviviral serious febrile illness, most common in the tropical and subtropical regions including Pakistan. Vitamin D is a strong
immunomodulator affecting both the innate and adaptive immune responses and plays a pivotal role in pathogen-defense mechanisms. There has been [...] Read more.
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Abstract Schistosomiasis is still one of the most significant neglected tropical diseases worldwide, and China is endemic for Schistosoma japonicum. With its great achievement
in schistosomiasis control, the government of China has set the goal to eliminate the parasitic disease at the country [...] Read more.
(This article belongs to the Special Issue Control of Schistosome Intermediate Hosts ( /journal/tropicalmed/special_issues/6772K925EH ))
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Abstract Hundreds of human mpox cases are spreading outside of Western and Central Africa, which could be considered a significant world health problem. In this study, we
sought to assess public knowledge and perceptions of human mpox. The study was a cross-sectional survey conducted [...] Read more.
(This article belongs to the Special Issue Rising Stars in Mpox Research ( /journal/tropicalmed/special_issues/Monkeypox_Research ))
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Abstract The Chlorovirus genus of the Phycodnaviridae family includes large viruses with a double-stranded DNA genome. Chloroviruses are widely distributed in freshwater
bodies around the world and have been isolated from freshwater sources in Europe, Asia, Australia, and North and South America. One representative [...] Read more.
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Abstract Background: In late February 2022, the Omicron epidemic swept through Shanghai, and the Shanghai government responded to it by adhering to a dynamic zero-
COVID strategy. In this study, we conducted a retrospective analysis of the Omicron epidemic in Shanghai to explore the timing [...] Read more.
(This article belongs to the Special Issue Response Strategies for Emerging Infectious Diseases ( /journal/tropicalmed/special_issues/6G6M9884Z8 ))
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Abstract The Zika virus is a mosquito-borne virus spread primarily by Aedes mosquitoes. Zika cases have been detected throughout the mosquito’s range, with an epidemic
occurring from 2015 to 2017 in Brazil. Many Zika cases are mild or asymptomatic, but infections in pregnant women [...] Read more.
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Abstract The human anaerobic or microaerophilic protists Giardia duodenalis, Entamoeba histolytica, and Trichomonas vaginalis are classified as amitochondriate parasites, a
group of unicellular organisms that lack canonical mitochondria organelles. These microorganisms suffered adaptations to survive in hostile microenvironments and together
represent an increasing [...] Read more.
(This article belongs to the Special Issue Feature Papers in Tropical Medicine and Infectious Disease ( /journal/tropicalmed/special_issues/tropical_feature_papers ))
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Abstract Ethiopia is among the countries with a high leishmaniasis burden. In this retrospective review, we aimed to determine hematological and clinical features associated with
initial poor treatment outcomes of visceral leishmaniasis (VL) patients. The majority of VL cases in this study had leucopenia [...] Read more.
(This article belongs to the Special Issue Advances in Drug Treatment for Leishmaniasis ( /journal/tropicalmed/special_issues/T61IYY6SL0 ))
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Abstract The roles of anti-inflammatory cytokines in the pathogenesis of severe malaria have been widely studied, and the role of IL-10 in the pathogenesis of severe malaria
remains unclear. Therefore, we performed a systematic review and meta-analysis to determine the difference in IL-10 levels [...] Read more.
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Abstract We analyzed the knowledge, attitudes and practices (KAP) of schistosomiasis mansoni prevention in an endemic area of Brazil. This cross-sectional study was
conducted between March and May 2021, with 412 participants living in the municipality of Feira Grande, Alagoas, Brazil. Data collection occurred [...] Read more.
(This article belongs to the Section Neglected and Emerging Tropical Diseases (/journal/tropicalmed/sections/Neglected_Emerging_Tropical_Disease))
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Abstract Backgrounds: Advanced schistosomiasis is the late stage of schistosomiasis, seriously jeopardizing the quality of life or lifetime of infected people. This study aimed to
develop a nomogram for predicting mortality of patients with advanced schistosomiasis japonica, taking Dongzhi County of China as a [...] Read more.
(This article belongs to the Special Issue Trematode Infections in the Asian Perspective ( /journal/tropicalmed/special_issues/TIAP ))
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Abstract Dengue is a prevalent and rapidly spreading mosquito-borne viral disease affecting humans. The geographic range of dengue is expanding, and much like in many
other tropical regions of the world, dengue has become a major public health issue in Bangladesh. Until a large [...] Read more.
(This article belongs to the Special Issue Emerging Topics in Arbovirus Vectors ( /journal/tropicalmed/special_issues/Arboviruses_Vector ))
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Abstract This study aimed to assess the percentage of confirmed drug-sensitive (DS) TB and drug-resistant (DR) TB patients who were missing in the national treatment
registration in North Sumatra and West Sumatra, where treatment services for DR-TB in North Sumatra are relatively well established [...] Read more.
(This article belongs to the Special Issue Ending Tuberculosis Epidemic: Current Status and Future Prospects ( /journal/tropicalmed/special_issues/Ending_TB ))
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Abstract Dengue is a disease of high interest for public health in the affected localities. Dengue virus is transmitted by Aedes species and presents hyperendemic behaviors in
tropical and subtropical regions. Colombia is one of the countries most affected by the dengue virus in [...] Read more.
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Abstract The objective was to implement CI under national tuberculosis programmatic conditions and to advocate for its scaling up. Contact investigation was implemented in
150 Basic Management Units identified across eight countries. The target populations (children <5 years and persons living with HIV (PLHIV)) [...] Read more.
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Abstract Background: In recent decades, the increase in population movements has turned the focus to imported diseases. The COVID-19 pandemic has negatively impacted
the access to health care systems, especially in highly vulnerable populations. We address the effects of the pandemic on the health [...] Read more.
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Abstract Background: Hand hygiene (HH) is a cornerstone of programmes to prevent healthcare associated infections (HAI) globally, but HH interventions are seldom reported
from African neonatal units. Methods: We conducted a quasi-experimental study evaluating the impact of a multi-modal intervention (SafeHANDS) on HH compliance [...] Read
more.
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Abstract Staphylococcus aureus (S. aureus) is a major causative agent of mastitis and is resistant to many antibiotics. Thus, there is a need to characterize the genetic
determinants of S. aureus erythromycin resistance, such as ermA, ermB and ermC. The [...] Read more.
(This article belongs to the Section Infectious Diseases (/journal/tropicalmed/sections/Infectious_Diseases))
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Abstract (1) Background: Enterobius vermicularis infection causes a significant health burden in children. The infection occurs throughout the country and remains a serious
public concern in China. Therefore, it is necessary to know the situation of E. vermicularis infection, to provide a scientific basis [...] Read more.
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Abstract Schistosomiasis caused by Schistosoma japonicum is one of the major neglected tropical diseases worldwide. The snail Oncomelania hupensis is the only intermediate
host of S. japonicum, which is recognized as an indicator of the schistosomias occurrence. In order to evaluate the risk of [...] Read more.
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Abstract The study objectives were to examine antibiotic consumption at Vila Central Hospital (VCH), Vanuatu between January 2018 and December 2021 and the influence of
the COVID-19 pandemic on antibiotic consumption during this period. Data on antibiotic usage were obtained from the Pharmacy database. [...] Read more.
(This article belongs to the Special Issue Global Burden of Antimicrobial Resistance (AMR) ( /journal/tropicalmed/special_issues/AMR_II ))
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Abstract Intestinal parasitic infections are still a crucial problem among communities in Northeast Thailand. Misuse of antiparasitic drugs and unhealthy food behaviors are
known. This study aimed to explore the prevalence, behavioral health factors, and motivation for self-treatment of anti-parasitic drugs in this area. [...] Read more.
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Abstract We investigated whether Ntwetwe virus—a novel orthobunyavirus discovered in a Ugandan girl with a fatal encephalopathy—was a common reason for hospital
admission for children to Kiboga hospital, Uganda. A case–control was conducted between September 2019 and September 2020, including cases with severe neurological [...]
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Abstract The Lao People’s Democratic Republic is an endemic area of dengue, with cases reported in urban and rural areas every year. In this study, we indirectly evaluated the
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Abstract (1) Background: The emergence of multidrug resistance enterococci is a major public health concern. This study aimed to determine the prevalence and antimicrobial
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Abstract High IL-10 levels are pivotal to parasite survival in visceral leishmaniasis (VL). Antigenic stimuli induce IL-10 expression and release of adenosine by CD39/CD73. Due
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Abstract A major obstacle to in-depth investigation of the immune response against Nipah virus (NiV) infection is its rapid progression and high mortality rate. This paper
described novel information on the vertical transfer of immune properties. In January 2020, a female aged below five [...] Read more.
(This article belongs to the Special Issue The Immunology of Zoonotic Infection ( /journal/tropicalmed/special_issues/Immun_zoonotic ))
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Abstract This is the first Israeli case report of mpox (monkeypox) disease, as it is manifested in the current outbreak. This manuscript depicts two detailed patient journeys of
Israeli men in their 30s who were diagnosed in recent months, depicting their symptoms, presumed exposure, [...] Read more.
(This article belongs to the Special Issue Rising Stars in Mpox Research ( /journal/tropicalmed/special_issues/Monkeypox_Research ))
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Abstract Leptospirosis is an emerging infectious disease, with increasing frequency and severity of outbreaks, a changing epidemiology of populations at risk, and the
emergence of new strains, serovars, serogroups, and species. Virulence-modifying (VM) proteins encoded by the PF07598 gene family are hypothesized to be [...] Read more.
(This article belongs to the Special Issue New Insights in Leptospirosis ( /journal/tropicalmed/special_issues/Leptospirosis ))
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Abstract Early diagnosis is a fundamental component of global tuberculosis control. The objective of this study was to evaluate the diagnostic yield of post-bronchoscopy sputum
(PBS) testing as part of a tuberculosis diagnostic work-up. All new residents in the State of Qatar undergo a [...] Read more.
(This article belongs to the Special Issue Ending Tuberculosis Epidemic: Current Status and Future Prospects ( /journal/tropicalmed/special_issues/Ending_TB ))

► Show Figures
(https://pub.mdpi-res.com/tropicalmed/tropicalmed-08-00013/article_deploy/html/images/tropicalmed-08-00013-g001-550.jpg?1672037420)

Open Access Article

Spatial Distribution and Temporal Trend of Childhood Tuberculosis in Brazil (/2414-6366/8/1/12)
by Fernanda Bruzadelli Paulino da Costa (https://sciprofiles.com/profile/2619995),

Antonio Carlos Vieira Ramos (https://sciprofiles.com/profile/author/RnA0dENxS3pCQzlNU3BmVUx0NjVBd3gwMzdmbEtuaXhPM2I2NFFDeUZBUT0=),
Thaís Zamboni Berra (https://sciprofiles.com/profile/2356496), Yan Mathias Alves (https://sciprofiles.com/profile/2435359),
Ruan Victor dos Santos Silva (https://sciprofiles.com/profile/author/NDRUTStwSHBRV1VOTHphV25DQjcxbUpqWXdGMWlEU1pOdng1cUxOYm5Lcz0=),
Juliane de Almeida Crispim (https://sciprofiles.com/profile/author/dUk4Wkx4bVgrazg1U3RwMXloYzk2TVpxSkc2Zk5jVnJHekl5SjhQVWRyYz0=),
Marcio Souza dos Santos (https://sciprofiles.com/profile/2370600), Adelia Roberto Nanque (https://sciprofiles.com/profile/2557353),
Titilade Kehinde Ayandeyi Teibo (https://sciprofiles.com/profile/author/YXBWWXhNY0N4TFZNS3JWZEFQdWxEN0FQc1hheWg4bmlPYlNOOTMveHlkTT0=) and
Ricardo Alexandre Arcêncio (https://sciprofiles.com/profile/author/MDFsYUp6dHNCVlJQdnpyQW5IQWRQeDY1T3hYSFR5TkhYYTRLVUIycVFGQT0=)

Trop. Med. Infect. Dis. 2023, 8(1), 12; https://doi.org/10.3390/tropicalmed8010012 (https://doi.org/10.3390/tropicalmed8010012) - 25 Dec 2022
Viewed by 2489

Abstract Tuberculosis (TB) in children presents specificities in its diagnosis, which makes it prone to underreporting: therefore, the disease in this group is still a serious public
health problem in several countries. We aimed to analyze the spatial distribution and temporal trend of childhood [...] Read more.
(This article belongs to the Special Issue Global Burden of Infectious Diseases in Children ( /journal/tropicalmed/special_issues/Burden_Disease_Children ))
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Abstract Mosquito studies are important for understanding their role in the transmission of pathogens including arboviruses, parasites, and protozoa. This study characterized the
prevalence of Culicidae fauna in rural and peri-urban areas with human populations in the Colombian Caribbean region to establish the risk [...] Read more.
(This article belongs to the Special Issue Emerging Topics in Arbovirus Vectors ( /journal/tropicalmed/special_issues/Arboviruses_Vector ))
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Abstract The polyomaviruses that infect humans, JC virus (JCV) and BK virus (BKV), can establish persistent infections in the cells that make up the renal system, causing
nephritis and BKV-associated nephropathy in up to 10% of renal transplant patients, and of these, 90% lose [...] Read more.
(This article belongs to the Section Infectious Diseases (/journal/tropicalmed/sections/Infectious_Diseases))
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Abstract Scrub typhus is a mite-borne disease caused by a Gram-negative obligately intracellular bacillus, Orientia tsutsugamushi. The disease is endemic in the Asia–Australia–
Pacific region, including Thailand. Scrub typhus generally manifests as acute undifferentiated febrile fever along with myalgia, rash, and lymphadenopathy. An eschar [...] Read
more.
(This article belongs to the Special Issue The Past and Present Threat of Rickettsial Diseases (Volume II) ( /journal/tropicalmed/special_issues/rickettsial_diseases_ii ))
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Abstract Acquired pure red cell aplasia is a rare bone marrow failure disorder characterized by many underlying etiologies. The hallmark bone marrow feature is the near
absence of erythroid precursors that otherwise exhibit normal cellularity, which has been attributed to both immune- and cellular-mediated [...] Read more.
(This article belongs to the Section Infectious Diseases (/journal/tropicalmed/sections/Infectious_Diseases))
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Abstract Dengue virus (DENV) antibody assays frequently cross-react with sera from individuals who have been infected with or vaccinated against related flaviviruses. The goal
of this study was to determine the specificity of two DENV ELISAs with sera from individuals vaccinated against yellow fever [...] Read more.
(This article belongs to the Section Neglected and Emerging Tropical Diseases (/journal/tropicalmed/sections/Neglected_Emerging_Tropical_Disease))
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Abstract Leucine-rich repeat (LRR) proteins are advocated for being assessed in vaccine development. Leptospiral LRR proteins were identified recently in silico from the
genome of Leptospira borgpetersenii serogroup Sejroe, the seroprevalence of leptospiral infections of cattle in Thailand. Two LRR recombinant proteins, rKU_Sej_LRR_2012M
(2012) [...] Read more.
(This article belongs to the Special Issue Leptospirosis and One Health Approach: Current Status and Future Prospects (
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Abstract Some deterministic models deal with environmental conditions and use parameter estimations to obtain experimental parameters, but they do not consider
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Abstract: The prevalence of intestinal parasitic infection remains high in developing countries,
especially because of geographic and socio-demographic factors. This study aimed to evaluate
intestinal parasitic infection, as well as its risk factors, among children aged 36–45 months in a rural
area (North Kodi) and an urban area (Kupang) of East Nusa Tenggara, Indonesia. Anthropometry,
socio-demographic factors and personal hygiene practices were assessed. A total of 214 children
participated in the study, and 200 stool samples were collected for intestinal parasite examination.
Approximately 30.5% (61/200) of the children were infected with one or more intestinal parasites
(67.2%; 41/61 being mono-parasitic infections and 32.8%; 20/61 being poly-parasitic infections).
A total of 85 intestinal parasites were detected, consisting of 35.3% (30/85) protozoa and 64.7%
(55/85) helminths. The predominant protozoa were Giardia lamblia (43%; 13/30) and Blastocystis spp.
(33.3%; 10/30), whereas the predominant helminths were Trichuris trichiura (50.9%; 28/55) and Ascaris
lumbricoides (43.6%; 24/55). Moreover, intestinal parasitic infection was associated with rural area
(OR 4.5; 95%CI 2.3–8.6); the absence of treatment with deworming drugs (OR 2.56; 95%CI 1.3–5.0);
sanitation facilities without a septic tank (OR 4.3; 95%CI 2.1–8.5); unclean water as a source of drinking
water (OR 4.67; 95%CI 2.4–9.4); no handwashing practice after defecation (OR 3.2; 95%CI 1.4–7.3);
and stunted children (OR 4.4; 95%CI 2.3–8.3). In conclusion, poly-parasitic infections were common
in this study. Poor personal hygiene practice and sanitation factors contributed to the high prevalence
of intestinal parasitic infection in 36–45-month-old children in East Nusa Tenggara, Indonesia.

Keywords: intestinal parasitic infection; protozoa; helminth; young children; East Nusa Tenggara;
Indonesia

1. Introduction

Intestinal parasitic infections, particularly those of protozoa and helminth, are respon-
sible for morbidity in children worldwide and represent a major public health problem in
developing countries that is often neglected [1–3]. Children are particularly susceptible
to infection by these microorganisms, which further negatively affects their nutritional
status and physical development [1,2]. The global prevalence of intestinal parasitic in-
fections remains high, with approximately 3.5 billion people infected and more than
200,000 deaths [4,5]. Based on data from 118 countries, the highest prevalence for soil-
transmitted helminth infections (STHs) is detected in South Asia, Southeast Asia, and Sub-
Saharan Africa. Of these infections, 67.3% occur in Asia [6]. In Indonesia, the prevalence
of helminth infections is reported to vary between 2.5 and 62% [7]. East Nusa Tenggara,
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Indonesia, as a remote area, still experiences a high prevalence of parasitic infection. The
STHs prevalence in Southwest Sumba and West Sumba in East Nusa Tenggara is >20%;
however, the exact prevalence is difficult to ascertain. The prevalence of protozoan infec-
tions with Entamoeba histolytica, Giardia lamblia, and Blastocystis hominis (Bh) is reported to
be 17.9% (76/424), 4.5% (19/424), and 34.4% (146/424), respectively [8].

In low- and middle-income countries, exposure to inadequate drinking water, sani-
tation, hygiene conditions, and hygiene behaviors are attributed to a greater proportion
of intestinal parasite infections [9]. A recent systematic review reported that age, sex,
residence, toilet facilities, washing hands with soap before a meal, shoe-wearing habits,
trimming nails, eating undercooked food, personal hygiene and source of drinking water
are the most risk factors for intestinal parasite infection [10]. Intestinal parasitic infections
and their risk factors in Indonesia warrant further study. The current work was, therefore,
carried out to evaluate the risk factors for intestinal parasitic infections among children
aged 36–45 months in North Kodi and Kupang, East Nusa Tenggara, Indonesia.

2. Materials and Methods
2.1. Study Design and Ethical Clearance

A cross-sectional study was conducted on 214 children aged 36–45 months in Kupang
and North Kodi, East Nusa Tenggara, Indonesia, from October to December 2021. The
study protocol was approved by the Ethics Committee of the Research Institute of YARSI
University, Jakarta, Indonesia, and registered at ClinicalTrials.gov with identifier number
NCT05119218. The children’s parents or caregivers provided oral and written informed
consent and signed a letter of consent before the children were included in the study.

2.2. Fecal Analysis and Parasitological Diagnosis

The parents/caregivers were instructed to collect each child’s stool and bring the stool
specimen in a sterile container. All 200 collected stools were preserved in 10% formalin
solution. The presence of parasites was detected via standard microscopy techniques
(Olympus, Japan) using direct wet-mount smear methods, followed by staining with lugol
solution, with six replications at the Laboratory of Malaria, Institute of Tropical Disease,
Universitas Airlangga. The presence of eggs, larvae, trophozoites, or cysts was assessed for
each type of helminth (Trichuris trichiura, Hookworm, Ascaris lumbricoides, and Hymenolepis
diminuta) and protozoa (Entamoeba histolytica, Entamoeba coli, Giardia lamblia, and Blastocystis)
spp., respectively. Positive parasitic infection was recorded by examining each prepared
slide in which one or more parasites were detected. Mono-parasitic infection was defined as
the presence of either one protozoan or one helminthic parasite in one child. Poly-parasitic
infection was defined as (1) >1 positive protozoan parasites; (2) >1 helminthic parasites;
and (3) mixed infection with both intestinal protozoan and helminthic parasites detected in
one child.

2.3. Anthropometry

Height was measured using a wall stadiometer (Seca 208; precision, 0.1 cm) with the
child’s head positioned according to the Frankfurt plane by trained nurses and general
practitioners. Z-scores of height-for-age were calculated using the WHO AnthroPlus
software provided by the World Health Organization, Geneva, Switzerland, in 2007 [11].
The height-for-age was classified as severely stunted (height for age < –3SD); stunted (–3SD
to <–2SD); and normal (–2SD to +3SD). For analysis, the subjects were divided into the
stunted group (if the subjects were severely stunted and stunted) and the normal group.

2.4. Subject Characteristics

A structured questionnaire was administered by two pediatricians, four general practi-
tioners, nurses, laboratory technicians, and a community health care worker for face-to-face
interviews with the respective child’s mother or caregiver, in order to collect sociodemo-
graphic information and hygiene practices. The independent variables were gender, locus
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of the rural (North Kodi) and urban (Kupang) area, mother’s education and occupation,
family income, history of low birth weight, history of intake of deworming drugs in the last
6 months, family size, source of drinking water, type of sanitation facility, handwashing
practice (before eating and after defecation), and handwashing facilities. Family size re-
ferred to the number of persons in the family and was categorized as small (<6 members),
medium (6–8 members), and large (>8 members). Sanitation facility was defined as one
that hygienically separates human feces from human contact and was categorized into a
latrine with and without a septic tank. The mother’s education was divided into educated
(elementary school, junior high school, senior high school, and university graduate) and
uneducated. Family income was considered based on the regional minimum wage in
each city and classified as lower than the regional minimum wage and equal to or greater
than the regional minimum wage. The source of drinking water was divided into clean
water (from mineral water, spring, tap water, and dug well) and unclear water (rainwater
collection). Handwashing facilities were either fixed or mobile and included a sink with
tap water and other models designated for handwashing.

2.5. Statistical Analyses

The data are presented as numbers and percentages for descriptive data. The chi-
square and Fisher’s exact tests were used to assess differences in sociodemographic factors
and hygiene practices between North Kodi and Kupang, as well as between stunted and
normal children in categorical data. A univariate analysis was used to determine the
odds ratio with the 95% confident interval of each variable that affected intestinal parasitic
infection among children aged 36–45 months. Significance was set at p < 0.05. All statistical
analyses were performed using the statistical program for social science (SPSS) Version 20.0
for Windows (SPSS Inc., Chicago, IL, USA).

3. Results
Intestinal Parasitic Infection and Risk Factors in 36–45-Month-Old Children in East Nusa
Tenggara, Indonesia

This study included 214 children, and 200 stool samples were collected to analyze
the parasitic infection status and its risk factors. The flow chart of this study is shown
in Figure 1. Children with incomplete stool sample data were excluded from the study.
Supplementary Data 1–3 show the demographic picture of Kupang and North Kodi. Ku-
pang is a more densely populated urban area, whereas North Kodi is a rural area with
mountains, hills and different types of housing compared with Kupang. A total of 30.5%
(61/200) of the children were infected with intestinal parasites in this study, with 67.2%
(41/61) of the cases being mono-parasitic infections and 32.8% (20/61) being poly-parasitic
infections. Eighty-five intestinal parasites were detected in total, with 35.3% (30/85) being
protozoan and 64.7% (55/85) being helminthic infections. Giardia lamblia (43%; 13/30)
was the predominant protozoan parasite (Figure 2), whereas Trichuris trichiura (50.9%;
28/55) and Ascaris lumbricoides (43.6%; 24/55) were the predominant helminthic parasites
(Figure 3) detected here.

Among children with mono-parasitic infection, 39% (16/41) had protozoan infection
and 61% (25/41) had helminthic infection. Giardia lamblia and Blastocystis spp. were the
most commonly detected parasites in protozoan mono-parasitic infection (50%; 8/16 and
25%; 4/16 of children, respectively). In turn, Trichuris trichiura and Ascaris lumbricoides
were the most frequently detected parasites in children with helminthic mono-parasitic
infection (44%; 11/25). In children with poly-parasitic infection, 10% (2/20) were infected
with >1 protozoan, 50% (10/20) with >1 helminthic, and 40% (8/20) had mixed infec-
tions (both intestinal protozoan and helminthic parasites). Two children with >1 pos-
itive protozoa were detected to have Entamoeba coli–Blastocystis spp. and Entamoeba
coli–Giardia lamblia. All children with >1 helminth infections were detected to have Ascaris
lumbricoides–Trichuris trichiura. For mixed infection, two (25%) children were detected
to have Ascaris lumbricoides–Trichuris trichiura–Blastocystis spp.; two (25%) with Trichuris
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trichiura–Giardia lamblia–Blastocystis spp.; two (25%) with Trichuris trichiura–Giardia lam-
blia; one (12.5%) with Trichuris trichiura–Blastocystis spp.; and one (12.5%) with Ascaris
lumbricoides–Entamoeba coli. The microscopic findings of Giardia lamblia, Entamoeba coli, and
Blasocystis spp. are depicted in Supplementary Data 4, 5, and 6.
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Figure 2. Intestinal protozoan distribution in Kupang and North Kodi, East Nusa Tenggara;
n = 30 children. Giardia lamblia was detected in a total of 13 children; Entamoeba coli was detected
in a total of 6 children; Entamoeba histolytica was detected in a total of 1 child; Blastocystis spp. was
detected in a total of 10 children (one child had ≥1 protozoan parasites).
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Figure 3. Intestinal helminthic distribution in Kupang and North Kodi, East Nusa Tenggara;
n = 51 children. Hymenolepis diminuta was detected in a total of 2 children; Trichuris trichiura was
detected in a total of 28 children; Ascaris lumbricoides was detected in a total of 24 children; Hookworm
was detected in a total of 1 child (one child had ≥1 helminthic parasites).

More protozoa were detected in children from Kupang (60%; 18/30), whereas more
helminths were detected in children from North Kodi (98.2%; 54/55) (Figures 2 and 3).
Entamoeba histolytica (100%; 1/1), Entamoeba coli (83.3%; 5/6), and Giardia lamblia (61.5%;
8/13) were more frequent in Kupang children, whereas helminthic infection was exclu-
sively caused by Hymenolepis diminuta. Blastocystis spp. (60%; 6/10) was the predominant
pathogen among the protozoan infections recorded in North Kodi. All Trichuris trichiura, As-
caris lumbricoides, and Hookworm infections were detected in North Kodi (Figures 2 and 3).
The majority of stunted children had intestinal protozoan (93.3%; 28/30) and helminthic
(69.1%; 38/55) infection. Giardia lamblia was the predominant intestinal protozoa in stunted
children (42.9%; 12/30), followed by Blastocystis spp. (33.3%; 10/30) (Figure 4). Trichuris
trichiura was the predominant intestinal helminth (38.2%; 21/55), followed by Ascaris
lumbricoides (25.5%; 14/55) (Figure 5).

The univariate analysis revealed that living in a rural area, lack of treatment with
deworming drugs, a latrine without a septic tank, unclean water as the source of drinking
water, no handwashing practice after defecation, and stunted children were risk factors for
intestinal parasitic infection in this study (Table 1). Significant differences in the education
level of the mother, family income, deworming status, source of drinking water, type of
sanitation facility, handwashing practice (before eating as well as after defecation), and
handwashing facility (p < 0.05) were observed between children from Kupang and those
from North Kodi. Other characteristics are described in Table 2. A history of low birth
weight, no deworming, drinking unclean water, using a latrine without a septic tank, and
no handwashing practice (before eating and after defecation) were significantly different in
stunted children compared with normal children (p < 0.05) (Table 3).
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Figure 4. Intestinal protozoan distribution in stunted and normal children in East Nusa Tenggara;
n = 30 children. Giardia lamblia was detected in a total of 13 children; Entamoeba coli was detected
in a total of 6 children; Entamoeba histolytica was detected in a total of 1 child; Blastocystis spp. was
detected in a total of 10 children (one child had ≥1 protozoan parasites).
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Figure 5. Type of helminthic in stunted and normal children in East Nusa Tenggara; n = 51 children.
Hymenolepis diminuta was detected in a total of 2 children; Trichuris trichiura was detected in a total of
28 children; Ascaris lumbricoides was detected in a total of 24 children; Hookworm was detected in a
total of 1 child (one child had ≥1 helminthic parasites).
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Table 1. Univariate analysis of intestinal parasitic infection risk factors among children aged
36–45 months in Kupang and North Kodi, East Nusa Tenggara Timur, Indonesia.

Risk Factors

Intestinal Parasitic Infection
p Value * OR (95% CI)Infected n

(%)
Not Infected n

(%)

Gender
0.203 1.5 (0.8–2.8)Boy 33 (35.5) 60 (64.5)

Girl 28 (26.2) 79 (73.8)

Locus
0.0001 3.8 (2.0–7.4)Rural area 44 (44) 56 (56)

Urban area 17 (17) 83 (83)

Family size
0.171 2.1 (0.8–5.1)>8 members 10 (45.5) 12 (54.5)

≤8 members 51 (28.7) 127 (71.3)

Mother’s education (n = 198)
0.094 2.1 (1.0–4.6)Uneducated 14 (45.2) 17 (54.8)

Educated 47 (28.1 120 (71.9)

Mother’s occupation (n = 194)
0.609 1.3 (0.6–2.8)Unemployed 47 (31.1) 104 (68.9)

Employed 11 (25.6) 32 (74.4)

Family income (n = 192)
0.692 1.3 (0.6–2.7)<Regional minimum wage 45 (30.2) 104 (69.8)

≥Regional minimum wage 11 (25.6) 32 (74.4)

Low birth weight (n = 181)
0.406 1.6 (0.7–3.5)Yes 11 (36.7) 19 (63.3)

No 41 (27.2) 110 (72.8)

Deworming
0.020 2.3 (1.2–4.4)No 23 (44.2) 29 (55.8)

Yes 38 (25.7) 110 (74.3)

Type of sanitation facility
0.0001 4.3 (2.0–9.2)Latrine without septic tank 21 (58.3) 15 (41.7)

Latrine with septic tank 40 (24.4) 124 (75.6)

Source of drinking water
0.0001 3.89 (2.0–7.8)Unclean water 24 (54.5) 20 (45.5)

Clean water 37 (23.7) 119 (76.3)

Handwashing before eating
0.671 1.3 (0.6–3.1)No 10 (35.7) 18 (64.3)

Yes 51 (29.7) 121 (70.3)

Handwashing after defecation
0.018 2.9 (1.3–6.6)No 14 (51.9) 13 (48.1)

Yes 47 (27.2) 126 (72.8)

Stunted growth (n = 199)
0.0001 3.4 (1.8–6.6)Yes 43 (43.0) 57 (57)

No 18 (18) 82 (82)

Handwashing facility
0.194 3.0 (0.8–11.6)No 5 (55.6) 4 (44.4)

Yes 56 (29.3) 135 (70.7)

Total 100 (50) 100 (50)
* Chi-squared test, significance set at p < 0.05.
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Table 2. Sociodemographic and hygiene practice characteristics of children aged 36–45 months from
Kupang and North Kodi, East Nusa Tenggara Timur, Indonesia.

Variables Kupang n (%) North Kodi n (%) p Value *

Gender
0.442Boy 51 (50.5) 50 (50)

Girl 63 (55.8) 50 (50)

Family size

0.473
Small (<6 members) 71 (62.3) 55 (55)

Medium (6–8 members) 32 (28.1) 31 (31)
Large (>8 members) 11 (9.6) 14 (14)

Mother’s education
0.0001Uneducated 4 (3.5) 28 (28)

Educated 110 (96.5) 72 (72)

Mother’s occupation (n = 208)
0.071Unemployed 91 (56.9) 69 (43.1)

Employed 20 (41.7) 28 (58.3)

Family income (n = 206)
0.044<Regional minimum wage 93 (58.5) 66 (41.5)

≥Regional minimum wage 19 (40.4) 28 (59.6)

Low birth weight (n = 195)
1.000Yes 18 (58.1) 13 (41.9)

No 96 (58.5) 68 (41.5)

Deworming
0.0001Yes 107 (93.9) 55 (55)

No 7 (6.1) 45 (45)

Source of drinking water
0.0001Clean water 114 (100) 54 (54)

Unclean water 0 (0) 46 (46)

Type of sanitation facility
0.0001Latrine with septic tank 77 (67.5) 18 (18)

Latrine without septic tank 37 (32.5) 82 (82)

Handwashing practice (before eating)
0.0001Yes 110 (96.5) 76 (76)

No 4 (3.5) 24 (24)

Handwashing practice (after defecation)
0.0001Yes 112 (98.2) 75 (75)

No 2 (1.8) 25 (25)

Handwashing facility
0.014Yes 113 (99.1) 92 (92)

No 1 (0.9) 8 (88.9)

Height for age status
0.187Stunted 49 (43) 52 (52)

Normal 65 (57) 48 (48)

Total 114 (53.3) 100 (46.7)
* Chi-squared test, significance set at p < 0.05.

Table 3. Socio-demographic and hygiene practice characteristics of stunted and normal children aged
36–45 months in East Nusa Tenggara Timur, Indonesia.

Variables Stunted n (%) Normal n (%) p Value *

Gender
0.927Boy 48 (47.5) 53 (46.9)

Girl 53 (52.5) 60 (53.1)
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Table 3. Cont.

Variables Stunted n (%) Normal n (%) p Value *

Family size

0.449
Small (<6 members) 63 (62.4) 63 (55.8)

Medium (6–8 members) 18 (21.8) 28 (36.3)
Large (>8 members) 20 (15.8) 22 (8)

Mother’s education level
0.730Uneducated 16 (15.8) 16 (14.2)

Educated 85 (84.2) 97 (85.8)

Mother’s occupation (n = 208)
0.909Unemployed 77 (48.1) 83 (51.9)

Employed 22 (45.8) 26 (54.2)

Family income (n = 206)
0.834<Regional minimum wage 76 (47.8) 83 (52.2)

≥Regional minimum wage 21 (44.7) 26 (55.3)

Low birth weight (n = 195)
0.015Yes 21 (67.7) 10 (32.3)

No 69 (42.1) 95 (57.9)

Deworming
0.017Yes 93 (82.3)

No 32 (31.7) 20 (17.7)

Source of drinking water
0.036Clean water 73 (72.3) 95 (84.1)

Unclean water 28 (27.7) 18 (15.9)

Type of sanitation facility
0.0001Latrine with septic tank 30 (29.7) 65 (57.5)

Latrine without septic tank 71 (70.3) 48 (42.5)

Handwashing practice (before eating)
0.019Yes 82 (81.2) 104 (92)

No 19 (18.8) 9 (8)

Handwashing practice (after defecation)
0.030Yes 83 (82.2) 104 (92)

No 18 (17.8) 9 (8)

Handwashing facility
0.060Yes 94 (45.9) 111 (54.1)

No 7 (77.8) 2 (22.2)

Locus
0.187Urban area 49 (43) 65 (57)

Rural area 52 (52) 48 (48)

Total 114 (53.3) 100 (46.7)
* Chi-squared test, significance was set at p < 0.05.

4. Discussion

The most common protozoa detected in all stool samples was Giardia lamblia, followed
by Blastocystis spp. This result is in line with a study reported by Maru et al. in Ethiopia;
among 235 infected children, the most prevalent parasite was Giardia lamblia (20%) [12].
Moreover, a study performed by Diarthini in Karangasem (Bali, Indonesia) reported that the
prevalence of Blastocystis spp. in elementary school children was 33% (35/103), which was
similar to the present study [13]. Both of those studies were conducted under geographic
and socio-hygiene conditions that were similar to those of East Nusa Tenggara, which
could explain the similar results. The most common helminth detected in this study was
Ascaris lumbricoides, followed by Trichuris trichiura. Ascaris lumbricoides and Trichuris trichiura
(whipworm) are soil-transmitted helminths (STHs) that are mostly found in tropical and
subtropical areas [14–16]. A study performed by Pullan et al. in 118 countries revealed that
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both Ascaris lumbricoides and Trichuris trichiura were the predominant global STHs infection
agents [6]. Wani et al. reported a similar prevalence in India. Among 2256 children, the
prevalence of Ascaris lumbricoides was the highest (68.3%), followed by Trichuris trichiura
(27.9%) [17]. Higher Trichuris trichiura and Ascaris lumbricoides rates were also found in
a study reported by Sungkar et al. in Sumba, Indonesia. Among 88 children, the rate of
Trichuris trichiura was 85.2%, whereas that of Ascaris lumbricoides was 71.6% [18].

In addition to mono-parasitic infection, we also found poly-parasitic infection in this
study. Blastocystis spp. was the predominant protozoa involved in poly-parasitic infections.
This result was in line with the study performed by Diarthini et al. in Karangasem, Bali,
Indonesia. Blastocystis spp. is a predominant parasite in under-developed countries,
especially in children. Blastocystis spp. is often found in poly-parasitic infections with
Giardia lamblia, E. histolytica, and E. coli. Moreover, it is detected in mixed infection with
Hookworm [13]. In turn, Ascaris lumbicoides and Trichuris trichiura are the predominant
helminths involved in poly-parasitic infections. In endemic areas, especially in warm
tropical and sub-tropical areas, poly-parasitic infections occur frequently and might result
in the exacerbation of morbidity, as well as a greater intensity of infection. Both helminths
are transmitted via the faecal–oral route, which, because the exposure is similar, leads to a
positive association. Poly-parasitic infections have no specific gastrointestinal symptoms;
therefore, affected children are often underdiagnosed. If left untreated, moderate-to-heavy
poly-parasitic infection could lead to chronic effects on the growth of children [14,19].

The total prevalence of intestinal parasitic infections in rural areas is notably higher
than that recorded in urban areas. North Kodi is a rural area located in Southwest Sumba,
whereas Kupang is the capital city, i.e., an urban area, and the administrative center of
East Nusa Tenggara [20,21]. The hygiene and sanitation practices and facilities in urban
and rural areas are different. The source of drinking water, type of sanitation facility,
handwashing practice, and handwashing facility in North Kodi were significantly inferior
compared with Kupang. Poor personal hygiene, poor environmental sanitation, low social
economy, and population density will lead to an increase in soil-transmitted helminth and
protozoa infections through the soil [22,23]. A greater number of children and their parents
had no handwashing facility and used a latrine without a septic tank in North Kodi. In
another study reported by Mane et al., students in a rural area reported a higher percentage
(37.7%) of non-availability of a place for handwashing inside the home compared with
only 17.9% in an urban area [24]. Based on the research of Idowu et al., a greater number
of respondents (parents) from a rural community used an open pit. This was followed by
the practice of open defecation by 46.7% of the responders. In contrast, the majority of the
parents or caregivers from an urban area (49.1%) reported that they throw their children’s
feces into a water closet after they use a potty [25].

Darlan et al. reported a strong relationship between personal hygiene practices and
environmental sanitation and the incidence of soil-transmitted helminthic infection [26].
Another study from Apidechkul (North Thailand) performed among hill-tribe school
children showed that drinking water contaminated by soil was an important risk factor for
intestinal parasitic infection [27]. The practice of poor hygiene behaviors leads to a higher
prevalence of soil contamination. The soil around rural areas is profoundly contaminated
with parasite eggs stemming from the tendency to defecate without using a septic tank;
soil-transmitted helminths require soil for immature stage development, in order to be
transmitted to a host [28–30]. Unclean water as the source of drinking water remains
a potential risk for helminthic infections not only because of direct ingestion, but also
due to the consumption of unwashed fruits and vegetables or those that are improperly
cooked [31].

Our study found that the deworming programs in the rural area were less frequent
(55%) compared with the urban area. This was in line with a study reported by Sungkar
et al. The rate of STH in 88 children in Sumba significantly decreased after deworm-
ing using Albendazole (from 95.4% to 53.4%) [18]. Deworming programs are routinely
provided by the Indonesian Ministry of Health, with the distribution of Albendazole
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through primary healthcare or school-based deworming programs. Several lines of ev-
idence suggest that these deworming drugs are used for public health intervention for
preventing soil-transmitted helminth infection, with a lesser impact on protozoa. However,
the outcome of this prevention strategy also depends on the environmental conditions and
requires regular monitoring to observe the soil-transmitted helminths and the possibility
of re-infection, which warrants the administration of an additional or adjusted dose of
deworming drugs [32,33].

The lack of periodic evaluation of the nutritional status was one of the limitations
of this study. Moreover, because some data were incomplete, the analyses were not
performed using the same sample size. Finally, a PCR examination was not included
as a diagnostic method for parasites; rather, wet staining and microscopic observation
alone were used here. Conversely, the strength of this study was the employment of many
types of variables, which allowed us to more precisely assess the risk of parasitic infection.
The sample size was sufficient, and we compared samples from different geographic and
social-hygiene conditions.

5. Conclusions

Mono-intestinal parasitic infections were most common in children aged 36-45 months
in East Nusa Tenggara, Indonesia. Total intestinal protozoan infection was detected more in
the urban area, Kupang, with Giardia lamblia and Blastocystis spp. being the predominantly
detected pathogens. The total helminthic infection prevalence was higher in the rural area,
North Kodi; the most-detected pathogen was Ascaris lumbricoides, followed by Trichuris
trichiura. Poly-parasitic intestinal infection was observed in more than one-third of infected
children. Living in a rural area, lack of treatment with deworming drugs, use of a latrine
without a septic tank, unclean water as the source of drinking water, no handwashing
practice after defecation, and stunted children were the risk factors for intestinal parasitic
infection observed in this study. We urge routine deworming every 6 months, providing
clean water by building a drill well, and educating the community with good personal
hygiene practice. Further study is currently ongoing to prove the efficacy of these compre-
hensive and holistic treatments in eradicating the parasitic infection. The scientific evidence
obtained in this study will be recommended to local government as public policy.

Supplementary Materials: The following supporting information can be downloaded at: https://
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