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Abstract
Background: Leptospirosis is a Global emerging zoonotic tropical bacterial disease of the genus Leptospira, with high morbidity and mortality,
especially in resource-limited communities. This study is a systematic review on the incidence of socioeconomic and environmental factors of
human leptospirosis.

Methods: The research involved published articles from PubMed, Scopus, and Google Scholar electronic databases for nine years. It also
encompasses all cases analysed for the risk factors under study reported as numerical percentage incidences. The key terms searched in the
database include "leptospirosis, Leptospira, human, patients, socioeconomic, environmental, risk factors, incidence, and prevalence." The search
terms from the categories were linked with "OR" and those between categories with "AND." Retrieved articles were saved as comma-separated values
(CVS) �les and sorted out using the inclusion and exclusion criteria for the study, and then presented in PRISMA plot.

Results: PubMed search revealed 133 that reduced to 14 after eligibility screening. Scopus produced 338, of which 17 met all the inclusion criteria.
Finally, ten publications were quali�ed for further analysis. Descriptive statistics was used to analysed the association of means of the various
factors associated with leptospirosis. Association with rodents had the highest mean incidence of 52.6% among the environmental factors,
whereas farming activity among the socioeconomic factors had the highest mean incidence (44.3%).

Conclusion: The authority concerned should improve efforts toward health education to farmers regarding personal safety and protective
equipment. They should also encourage communities to improve environmental sanitation practices to minimize rodent populations.

Background
Leptospirosis is one of the world’s most common zoonotic diseases caused by pathogenic spiral bacteria of the genus Leptospira. It is a re-
emerging infectious disease with global veterinary and medical relevance [1]. The genus consists of about 35 species and approximately 300
serovars [2]. The pathogens have many mammalian hosts and are found in high concentrations in renal tubules, subsequently excreted in the
environment [3]. Humans are known to be accidental hosts and may not likely transmit the bacteria. The transmission of the infection differs
depending on the environmental condition and the socio-economic status that results in vulnerability to the disease [4, 20].

Leptospirosis is a disease that develops mainly through occupational contact. Individuals are at risk of the disease through logging, sewage
cleaning, dairy raising, gardening, and agricultural works [5, 6]. The disease has also been found in individuals who have previously worked as
sanitizers, drains and irrigation workers, sewers, waste collectors, road sweepers, miners, farmers, �shers, veterinarians, military personnel, and
slaughter workers. People are at risk of contracting the disease through professions that allow contact with dumps, mud, or water bodies [6, 7, 8].

While humans can be infected in various degrees from any of these sources, they play a minor part in the transmission cycle [1]. Association with
infected pets, history of �ooding and tidal inundation, and vegetations contribute to leptospirosis transmission [28]. In endemic countries, there
have been incidents of point-source outbreaks due to leisure and water activities. There have also been adventurous jungle activities, such as hiking,
caving, and extreme sports [6, 13], which predisposes individuals to the infection. Low income, outdoor jobs, and inadequate health education
contribute to an increased risk of leptospirosis infection [16].

Clinical symptoms vary from those that are common to some tropical diseases (malaria, dengue, in�uenza, and the like), including diarrhoea,
nausea, vomiting, body pain, chills, and headache, to life-threatening complications marked by jaundice, renal dysfunction, and haemorrhage,
known as Weil's disease. The annual global burden of the disease is approximately 2.9 million, with high mortality of more than 58,900 individuals
[4, 6].

Leptospiral diagnoses methods in use are polymerase chain reaction, serology, and molecular testing. A single method such as serology alone may
not be reliable for antibodies at the acute phase of the disease, but con�rmatory tests are recommended and may not always be possible in
resource-limited settings. Early diagnosis of the disease is quite challenging since the condition lacks speci�c symptoms in the early stage and is
hardly distinguishable from the acute febrile disorders of the tropics. Preventive measures of incidences related to environmental exposures can be
through the enforcement of control measures such as personal protection equipment and environmental management [4] Moreover, since
preventive medications are not yet available, the most effective way to control leptospirosis infection is immediate treatment of cases at hand [5].

This study aimed to conduct a systematic review on the incidence of socioeconomic and environmental factors of human leptospirosis through the
relevant variables from reliable publications, which determine the speci�c factors implicated strongly in the transmission of leptospirosis.

Methodology
Three databases that include PubMed, Scopus, and Google Scholar were searched for the articles between 2011 and 2020 (9 years) as done by
Mutalip et al. [6]. The search encompasses all studies on the risk factors of leptospirosis that provided numerical data in the form of percentage
incidences. The studies have been retrieved by following the guidelines for Systematic reviews of observational studies in epidemiology provided by
Wang et al. [7]. The socioeconomic variables involved include occupation, education, housing, annual income, and recreational activities. The



Page 3/8

environmental variables include history of �ooding or presence of water bodies in the vicinity, association with or presence of rodents or associated
animals, vegetation, and dump/garbage or sewage.

The key terms "leptospirosis, leptospira, human, patients, socioeconomic, environmental, risk factors, incidence, and prevalence" were searched in
the databases. The terms from the categories were linked with "OR", and those between categories with "AND". The articles were searched and
analyzed, and the variables that follow the inclusion criteria are quali�ed for further analysis.

Search formulae

Google Scholar/PubMed: (Leptospira OR leptospirosis*) AND (“human” OR “patients”) AND (“socioeconomic” OR “environmental” OR “risk factors”)
AND (“prevalence” OR “incidence”)

Scopus: ((Leptospira OR leptospirosis*) AND (“human” OR “patients”) AND (“socioeconomic” OR “environmental” OR “risk factors”) AND
(“prevalence” OR “incidence”))

Eligible articles were depicted in PRISMA �ow chart as presented by Moher et al. [8] and Taw�k et al. [9].

Inclusion criteria

Original journal articles that were published in the English language between 2011 and 2020. Full-text articles with abstracts, DOIs, or reliable URL
links, and those that have variables numerically presented in percentages. One investigator evaluated the articles and was validated by a second
reviewer. All studies that did not meet the inclusion criteria were eliminated. Disagreements between reviewers were resolved by consensus.

Exclusion criteria

Journals in languages other than English, unpublished, preprints, reviews, and abstracts were also excluded from the study. Journals that have less
than four variables among the socioeconomic and environmental factors were excluded from the analysis.

Results
Among the three search engines used in the study, PubMed database search produced 133 journals, from which 90 were disquali�ed of irrelevant
titles, 19 because of inconsistent abstracts, and ten were with variables that did not ful�l the inclusion criteria; therefore 14 articles were quali�ed
for the study. Scopus produced 338 journals, of which 62 review articles were excluded and 208 discarded having irrelevant titles, 42 removed due
to inconsistent abstract, seven papers did not qualify because they did not have the needed variables. Moreover, two non-English articles and three
unpublished papers were also removed, leaving 17 eligible for the study. Google Scholar contains no quali�ed articles.

Figure 1 is a PRISMA presentation that depicts the �ow of the systematic review. Scopus had 17 journals, PubMed yielded 14 journals; Google
Scholar did not produce any article to analyze, a sum being 31 were eligible, out of which eight duplicates and 13 articles with less than four
variables were disquali�ed, leaving a total of 10 journals for further with the analysis.

Table 1 consist of journals that quali�ed in the study, 14 were retrieved from PubMed and 17 from Scopus, eight duplicates were removed from the
total, and 13 articles with less than four variables disquali�ed, leaving a total of 10 publications that ful�lled all the inclusion and exclusion criteria
for the analysis.

Table 1
Number of articles eligible for

further analysis
Search engine No. of articles

Google Scholar 0

PubMed 14

Scopus 17

Disquali�ed  

Duplicates 8

Variables ≤3 13

Total quali�ed 10
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Table 2 consist of the percentage prevalence of the socioeconomic and environmental factors among the ten quali�ed articles. All the articles have
more than four variables, and they contain numerically scored incidences in percentages. None of the quali�ed articles had complete representative
variables.

Table 2
Percentage incidence of the socioeconomic and environmental factors among quali�ed articles

S/N Socio-economic factors Environmental factors References

Occupation Educational
background

Monthly
Income

<350USD

Housing
type

Recreational
activities

Flood
/water
body

Vegetation Rodents Garbage/dump

1 - 2o (70.3%) - Modern
(11.5%)

Fishing
(4.2%)

09.7% - Other
07.8%

36.8% [9]

2 Farming
(54.1%)

- - Modern
(11.0%)

Fishing
(21.0%)

35.0% - 55.0% - [10]

3 Farming
(41.6%)

- - - Gardening
(36.0%)

- - 65.3% 38.9% [11]

4 Farming
(75.8%)

- - - Swimming
(87.9%)

84.9% 54.6% 78.8% - [12]

5 Farming
(3.6%)

1o (46.0%) - - - 41.0% - 55.8% 32.7% Magalhães
& Acosta,
[14]

6 - 2o (64.2%) <236.5
(60.8%)

- Wadding
(70.0%)

71.0% - 75.0% 81.0% [14]

7 Farming
(81.0%)

1o (61.0%) - Local
(48.0%)

Swimming

(87.3%)

- - 65.0% - [15]

8 Farming
(32.0%)

1o (63.0%) - Local
(45.0%)

- - - 33.0% 41.0% [16]

9 Farming
(49.6%)

- - Local
(20.0%)

Swimming
(66.4%)

10.6% - 38.4% - Pages et
al. [17]

10 Student
(39.0%)

1o (54.0%) - Local
(57.0%)

Bathing
(34.0%)

- - 70.0% - [18]

Key: 1o = Primary education; 2o = Secondary education

 

Table 3 shows descriptive statistics with one-way ANOVA indicating the strength of the factors through the mean of incidences of leptospirosis for
each group of the variables. Association with rodents (52.6%) and farming activities (44.3%) have the highest mean incidences among the
environmental and socioeconomic factors.

Table 3
Mean incidences and standard deviations for the quali�ed variables.

Socioeconomic variables Mean incidence Standard deviation

Local housing 36.2% 19.7

Water association/�ood 37.6% 28.7

Recreational activities 41.6% 29.8

Farming 44.3% 26.8

Environmental variables    

Garbage /sewage/refuse association 38.2% 25.0

Association with rodents 52.6% 27.2

Discussions
Leptospirosis is an emerging bacterial zoonosis that has been on the rise around the world. The survival of the bacteria is in�uenced by the
environment and society, which also affects the chance of infection. The severity of the disease in tropical and subtropical areas can be due to
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socioeconomic and environmental factors, such as local Agricultural activities and rodent’s diversity [19–21]. Pieces of information related to risk
factors for leptospirosis have been ascertained in this study and could help the control measures of the disease.

Socioeconomic and environmental factors have demonstrated a strong trend of being linked to an elevated risk of leptospirosis; the study indicates
that farming activities and rodents are the main factors associated with leptospirosis transmission. Association with rodents had the highest mean
incidence of 52.6% among the environmental variables, whereas farming activities constitute 44.3% among the socioeconomic variables, as shown
in Table 3. The limited number of publications that present each risk factor compromises the interpretation of the results. Farming activities and
association with rodents pose high risks and are two of the most signi�cant risk factors responsible for spreading leptospirosis in the tropics., as
shown by Mwachui et al. [1]; which is in line with the �nding of this research.

Agricultural activities are among the socioeconomic factors that contribute to the high prevalence of leptospirosis in the endemic areas [20]. The
�nding of Guernier et al. [21] indicates that farming activities could increase the burden of human leptospirosis, either individually or in combination
with other factors, which shows that the study supports our �ndings. Moreover, Mathanamohan et al. [22] reported leptospirosis consequences and
preventative measures to be occupationally connected to farming. Cross-sectional research conducted by Maze et al. [23] indicated rice �eld
workers to be more predisposed to acute leptospirosis. Binti Daud et al. [14] have found out that cattle farmers are at higher risk of leptospiral
infection based on seroprevalence data.

Environmental risk factors of leptospirosis that involves rodents constitute more than half of the cases of leptospirosis [19]. This study implicates
rodent exposure as the signi�cant cause of leptospirosis. The concept of exposure varies widely in different parts of the world, with the mean
incidence constituting the highest among the environmental factors, according to Daud et al. [24]. Tantia et al. [25] revealed that rodents are known
to be the most prevalent source of leptospirosis in humans. Those infected with Leptospira are linked to a high frequency of leptospiral
transmission. About 70 percent of patients with leptospirosis-like symptoms had association with rats. Moreover, humans exposed to rats had a
1.7-fold increased incidence of acute leptospirosis.

he rodents’ population elevates the risk of exposure to leptospirosis, being known reservoirs for its transmission [26]. The renal carrier status in
rodents is one of the factors in the survival and spread of leptospires. The excreter of the rats is one of the sources, with bacteria shed into the
environment from the urinary system [27]. Being natural carriers of Leptospira spp., rodents are also found abundantly in plantations; in palm oil
farms, there are several different rat types, and the rat population may vary from plot to plot. Favourable environmental condition in the plantations,
in addition to a high density of rodents, ensures a conducive environment for the pathogen, thereby contaminating soil and water [12].

A study carried out by Lau et al. [28] reported that the existence of Leptospira antibodies is related to a variety of animal exposures, subjects who
con�rmed physical interaction with rats or mice had higher infection rates. Boey et al. [29] pointed out that Rodents’ control in conjunction with
intensi�ed efforts to improve public awareness and knowledge about leptospirosis transmission and prevention. Mwachui et al. [1] also linked
rodents to an increased incidence of leptospirosis. It has become a controversial aspect of systematic analysis techniques to summarize results in
the heterogeneous between-study effects. Graphs, simulations, the use of the random effect paradigm, and descriptive statistics that measure
variability have also been proposed as alternatives as approved by Takkouche et al. [30].

Hence, descriptive statistical analysis is used in this study to compare the means and standard deviation through one-way ANOVA for each of the
normally distributed variable groups that have at least four outcomes across the ten quali�ed articles (Table 3). Forest plot was not applied in the
analysis because there were neither control groups nor pre and post-tests involved in the study; case-control studies are not among the searched
articles. Random effects have analyzed each group as each study group is conservative and introduces its heterogeneity at 95% con�dence limits,
which de�nes its mean values and standard deviations.

Conclusion
The most signi�cant reservoirs and sources of Leptospira infection are the rodents. Agricultural activities are the leading contributors to the transfer
of leptospirosis from animals to humans. Farmers are at higher risk of contracting leptospirosis as a result of occupational exposures.
Leptospirosis is linked to waste dumping in farms. The authority should make efforts toward health education and promotion strategies to farmers
and encourage the community to use personal safety devices such as hand gloves, maintenance of a clean environment to minimize rodent
population, and disease transmission. Research initiatives with regards to the control of socioeconomic and environmental factors of human
leptospirosis transmission need consideration.
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Figure 1

Prisma presentation to summarize the searched articles


