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Abstract. Leptospirosis is a zoonosis of worldwide distribution, especially subtropical or
tropical countries, including Indonesia. Therefore, it is important to know what
environmental factors related to leptospirosis in Indonesia. This research is a systematic
review of 9 eligible research journals that published in 2005-2019 in Indonesia. Journals
are obtained from Science Direct, PubMed, and Garuda databases. A total of 4 studies
examining the relationship between the existence of rats with leptospirosis cases, found
that there was a statistically significant relationship. A total of 3 studies found that there
was a statistically significant relationship between a pool of water with leptospirosis cases.
Meanwhile, 2 out of 4 studies found that there was a significant relationship between poor
sewer conditions and poor garbage conditions with leptospirosis cases. In conclusion, most
studies found that the existence of rats, a pool of water, poor sewer conditions, and poor
garbage conditions are significantly related to leptospirosis cases in Indonesia.
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1 Introduction

Leptospirosis is a zoonotic disease caused by infection of leptospira interrogates of all
serotypes. Leptospirosis is also known as flood fever because it often causes outbreaks during
floods. According to the International Leptospirosis Society (ILS), Indonesia is a country with
a high incidence of leptospirosis and is ranked third in the world for mortality [1].

Weil first discovered this disease in 1886, but in 1915 Inada found the cause, namely
Spirochaeta of the genus leptospira [1,2]. Among the genus leptospira, only interrogative
species are pathogenic to animals and humans. There are at least 180 serotypes and 18
serogroups. One type of serotype can cause a different clinical picture; on the contrary, a clinical
picture, for example, aseptic meningitis, can be caused by various serotypes [2]. Leptospirosis
has broad and varied clinical manifestations. In mild leptospirosis, symptoms such as influenza
with headache and myalgia can occur. Severe leptospirosis is characterized by jaundice, kidney
disorders, and bleeding, known as Weil's syndrome [1].

This disease is a public health problem throughout the world, especially countries with
tropical and sub-tropical countries that have high rainfall. This, coupled with poor
environmental conditions, is good land for the survival of pathogenic bacteria so that it allows
the environment to be a suitable place to live and breed Leptospira bacteria [3].
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Cases of leptospirosis in Indonesia always increase every year, wherein 2016, there were
830 cases and an increase in 2017 of 908 cases. It also followed by an increase in the case
fatality rate (CFR) of 7.35% in 2016, increasing to 14.98% in 2017, and again an increase in
2018 of 16.65%. In Indonesia alone, seven provinces reported cases of leptospirosis in 2018,
namely DKI Jakarta, West Java, Central Java, DI Yogyakarta, East Java, Banten, and Maluku
[4].

Transmission of leptospirosis occurs due to poor environmental conditions in residential
areas. The poor environment can increase food availability, shelter, nest, and breed mice as a
reservoir of leptospirosis. Besides, a bad environment can cause flooding, which can increase
the risk of leptospirosis [5].

Tt is important to know what environmental factors are associated with leptospirosis.
Besides, there are many studies on leptospirosis in Indonesia.

2 Method

2.1 Search strategy

We conducted a systematic review of some literature that examines the relationship
between environmental factors and leptospirosis occurrence in Indonesia. Preferred Reporting
Items for Systematic Reviews and Meta-Analyses statements (PRISMA) were used to report
the study selection process included in this research and the result of this research. Three
electronic databases were searched: ScienceDirect, PubMed, and Garuda.

2.2 Inclusion criteria

We defined search terms, which were in English and Indonesian, that is environment
[AND] leptospirosis [AND] Indonesia, and lingkungan [ DAN] leptospirosis. We included only
journal articles published from 2005 to 2019. We included studies on human leptospirosis,
journal articles only, and published in English and Indonesia language. We limit the study to
only those using cross-sectional and case-control study design.
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Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) 2009 Flow Diagram Showing Study Selection Process

3 Result

3.1 Study selection

We identified 328 studies that were obtained through online literature searches. After
removed duplicate articles, 324 articles were obtained. The next step is articles screening with
inclusion criteria, and then we got nine articles. A total of 315 articles were excluded due to
non-human studies, non-journal articles, purchased / not available full text, published under
2005, a location outside of Indonesia, study design outside of cross-sectional and case-control.

3.2 Study characteristics

Two studies were published in 2007 [6,3], two studies were published in 2010 [7,8], one
study was published in 2012 [9], one study was published in 2014 [10], one study was published
in 2015 [11], and two studies were published in 2016 [12,13].

Three out of nine studies used a cross-sectional study design, and six out of nine studies
used a case-control study design. Environmental variables that studied in these studies were the



existence of shrubs, the existence of rats, a pool of water, poor sewer condition, and poor
garbage condition, walled not wall, the existence of clean water facilities, house cleanliness, no
ceilings, having pets, and condition of rat-proofing. A total of 901 participants were involved
in these studies.

3.2 Environmental factors

Five studies found that the existence of rats has a significant relationship with leptospirosis
[6,9,10,12,13]. The results of three studies found that there is a relationship between a pool of
water with leptospirosis [9,10,13]. Two out of five studies found that poor sewer condition has
a significant relationship with leptospirosis [10,13]. Two out of four studies that examined the
relationship between garbage condition and leptospirosis, found that there is a relationship
between them [10,11].

4 Discussion

4.1 Main findings

Leptospirosis is a disease carried by animals infected by leptospira bacteria that have an
impact on morbidity and death in humans [14]. Leptospirosis cases generally occur because of
zoonotic pathogens from rats; the presence of rats is the most potent factor for this disease.
Leptospirosis infections usually occur because of direct contact with infected animals with
humans [7]. Direct transmission is caused by direct contact between urine/blood/ organs of
animals infected with leptospira bacteria through wounds on the skin, conjunctiva, mucous
membranes of the mouth, or nose. This transmission often occurs because there is a pool of
water and soil that has been contaminated by animal urine containing leptospira [14,15].
Meanwhile, indirect transmission occurs due to contact between the skin that is not wounded
with water contaminated with mouse urine in a time long time [16].

Prevention of leptospira infection in humans can be done by reducing the rat population as
pathogenic animals carrying leptospira bacteria. The reduction of the rat population is made by
making permanent changes to the environment in which the mice breed [16]. Almost all research
in this study found that there was a significant relationship between the incidence of
leptospirosis with the presence of mice. Moreover, several studies also found a significant
relationship between standing water, poor drainage conditions, and reduced waste conditions
with leptospirosis cases.

One of the most famous cases of leptospirosis is standing water and sewerage conditions.
Open sewers and public sewage are also factors that influence the presence of vectors and the
incidence of leptospirosis. Poor, open sewage channels provide an entrance for infected mice to
contaminate waterways [17]. This is a potential risk for leptospirosis because rats are the main
reservoir for leptospirosis. The presence of rats in the home environment must be an essential
concern to avoid transmission of this disease [16]. Environmental conditions that do not meet
health requirements are ideal places for rats to search for food and breed.

For this reason, it is necessary to maintain a clean environment and house as well as to keep
water storage and drainage closed adequately. In addition to poor water sanitation, the presence
of standing water around the environment and home is also a factor that causes leptospirosis.
Many puddles occur during the rainy season. Stagnant water after rain and flooding can be
mixed with contaminated feces and urine of rats [8].



Research conducted by Siti Maisyaroh in 2014 in the Leptospirosis endemic area of Pati,
Central Java Province, found that there was a relationship between standing water and
leptospirosis. Based on the results of these studies found many events of leptospirosis during
the high rainfall season, which is around February 2014. In addition to standing water, sewer
conditions are also a factor influencing the incidence of leptospirosis in the study [10]. In line
with research conducted by Ghinna Maniiah in 2016 and Niky Ria in 2012 found a significant
relationship between the condition of a pool of water with the incidence of leptospirosis [9,13].
Not in line with research conducted by Nurulia in 2016 that found no relationship between sewer
conditions and puddles on the incidence of leptospirosis (p> 0.05) [12].

Poor waste management is also a trigger factor for leptospirosis cases. Research conducted
by Tri Ramadhani in 2015 found that poor waste management became a place frequented by
rats. Household hygiene and waste management, both reliable and easy to rot and rubbish are
not easy to rot [11]. The rest of the food (junk) is a source of rat food. So that poor waste
management both inside and outside the home can increase contact between rats and humans.
Arrangement of home furniture is also related to house cleanliness because houses that are not
neatly arranged tend to be found much trash and can be a hiding place for mice [18]. The
presence of mice around the house is determined by two main factors, namely, the availability
of feed and nesting sites [11]. This is confirmed the research conducted by Mari Okatini et al.
in 2007, which found a significant relationship between poor home conditions and the incidence
of leptospirosis. The poor condition of the house is marked by a house that is dirty, damp,
congested, and so on. Dirty houses are caused due to poor waste management [3].

4.1 Limitations

Our systematic review found that research on leptospirosis has been widely practiced, but
partly in the form of gray literature excluded in this study. The unavailability of complete data
in the full paper makes us unable to display result data in the form of tables or graphs. The
results of these studies are inconsistent, making it a little difficult to describe, but the most
dominant or often the most dominant results are found.

5 Conclusion

Based on this systematic review, most studies found that the environmental factors, namely
the existence of rats, a pool of water, poor sewer conditions, and poor garbage conditions, are
significantly related to leptospirosis cases in Indonesia. It is recommended to maintain
environmental hygiene and health, and also good living habits to prevent transmission of
leptospirosis.
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