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Abstract

Background: In the North Central Region (NCR) of Sri Lanka, health experts have noted a significant prevalence of CKD due
to uncertain aetiology (CKDu). The disease is more prevalence among farming communities.

Objectives: This study aims to use case-control studies to determine the agricultural and sociological risk variables associated
with CKDu in farming communities.

Methods: Information regarding exposure to risk factors, employing labour for agricultural activities and pesticide protection
status were obtained from 274 recently diagnosed, confirmed CKDu patients. Eventually formed age and sex-matched healthy
individuals (274) were selected as controls. Information regarding drinking water sources, smoking, alcohol use, family
history of CKDu, snake envenomation, and malaria history were also gathered from both groups.

Results: The conditional logistic regression model was used to compare the relative risk of each component. Engagement in
agricultural activities involving more than 2 hectares (OR: 3.415), poor agrochemical protection (OR: 1.966), and cultivating
fields without employing labour (OR: 4.383) were found as major risk factors for CKDu. Smoking(OR: 2.951) and a family
medical history of CKDu(OR: 2.809) were also found as significant lifestyle-related risk factors in farming communities, as
were consuming drinking water from shallow wells(OR: 2.050) and snake envenomation(OR: 1.602).

Significance: Severe agricultural activities and poor pesticide protection status point to the need for farmers to be educated

on safe agriculture and agrochemical use.

KeyWOl‘dS: Chronic Kidney Disease; Agricultural Activities; Ckdu; Smoking; Agrochemicals; Agricultural Risk Factors

Abbreviations: NCR: North Central Region; CKD: Chronic Chronic Kidney Disease Of Uncertain Aetiology; AKI: Acute
Kidney Disease; ESRD; End-Stage Renal Disease; CKDu: Kidney Injury.
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Introduction

Chronic kidney disease (CKD) is fast becoming a global
epidemic [1]. According to data from the United States, for
a single patient diagnosed with end-stage renal disease
(ESRD), there are over 200 with diagnosed CKD and almost
5,000 patients with incipient CKD. Unfortunately, most
developing countries do not have access to such information.
Chronic kidney disease (CKD) is a major health concern
in Sri Lanka, as it is in other countries, with diabetes and
hypertension being the primary contributors to the disease
burden. Diabetes (44%) and hypertension (17%) were the
most prevalent underlying causes of CKD, according to cross-
sectional research conducted in 2011 at the National Hospital
in Colombo, where results showed that 54% of CKD patients
were at stage V of the disease. The most prevalent cause
in patients younger than 40 years old with no indications
of diabetes or hypertension was glomerulonephritis (42.6
percent) [2].

Two decades ago, medical professionals in Sri Lanka
discovered a disconcertingly high incidence of a particular
type of chronic kidney disease of uncertain aetiology (CKDu)
in certain parts of the island’s North Central, Uva, and
North-Western provinces, which are considered a unique
geographical terrain and are referred to as the North Central
Region (NCR) [3]. Over the last 15-20 years, the condition
has become much more prevalent. Although the exact
number of persons affected is unclear, it is thought that
roughly 100,000 people are now receiving treatment for
this condition. Chronic kidney disease (CKD) is caused by
diabetes, hypertension, and infection in other regions of the
country [4]. However, none of the recognized causes of CKD
was found in NCR. Tubulointerstitial nephritis, which is often
classified as chronic kidney disease due to toxic aetiology,
was found on histopathology of the damaged kidneys [5].
According to the research, undiscovered environmental
toxins or occupational exposure induce CKD in men from
low socioeconomic backgrounds who are employed in rice
farming, suggesting the plausibility of agrochemical exposure
as a cause of CKDu [3].

The NCR, which has a high prevalence of chronic renal
disease, is characterized by a complex network of man-made
reservoirs and canals that have provided water for rice
farming, as well as for human and livestock consumption, for
over 800 years. The average annual rainfall is less than 1250
mm, and the average temperature is 34+2.5(SD) degrees
Celsius. Agriculture is the most significant sector of the
economy in both the NCR and the entire nation, accounting
for 30% (2.26 million hectares) of the total land area, with
80 per cent of it being in the dry zones [6]. Rice is the staple
food in Sri Lanka, and it is grown on a local scale by farmers
in rural areas, mostly in the NCR, where rice cultivation
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employs 90% of the population. Individual holdings are
no larger than 3 hectares, and rice cultivation is done on a
modest scale by family members. Rice cultivation is highly
reliant on rainfall and farmers engage in labour-intensive
agricultural activities with little mechanization. In their open
agricultural areas, many farmers conduct all farming chores
manually, including land preparation, planting, harvesting,
and tilling. The area used to cultivate rice expanded sixfold
between 1960 and 2000, reaching 546,249 hectares, yet
the majority of farmers still employ conventional methods,
though with substantial use of agrochemicals.

Certain parts of the NCR have a higher prevalence
of CKDu. High levels of fluoride in groundwater [5], the
bleaching of heavy metals like cadmium and arsenic from
synthetic fertilizers into water sources [7,8], and the use
of aluminium containers to hold drinking water have all
been suggested as risk factors for CKDu [9]. These findings
clearly show that the illness is mostly impacting the male
agricultural population in specific regions of Sri Lanka’s
NCR. However, the aetiology of the disease in Sri Lanka’s NCR
region is yet uncertain. According to the studies conducted
on chronic kidney disease, environmental toxins may have a
role in the aetiology of CKDu. As a result, the goal of this study
is to use case-control research to assess agricultural and
lifestyle-related risk factors of CKDu amongst agricultural
communities in the NCR, Sri Lanka.

Methods

The names and addresses of 726 confirmed interstitial
nephritis patients with unknown aetiology (CKDu) were
obtained from renal clinics in three high-prevalence
locations (Madawachchiya, Padaviya, and Kebithigollawa).
Each patient was assigned a registration number based on
the chronology in which they arrived at the renal clinics.
The study included every third subject on the list (n= 274).
One hundred and eighty-four (184) males and 90 females in
the case group (Mean age 56.4+10.6 years) and eventually
formed age and sex-matched healthy individuals (274)
were selected as controls (Mean age 56.1+12.5 years) from
the adjacent house of each CKDu patient. The Provincial
Director, Provincial Director’s office (Health), Anuradhapura,
Sri Lanka, provided ethical approval and permission for the
study. Oral informed consent was obtained from all patients
and control. Age and the gender-matched case-control study
were accomplished on the basis of potential confounding
variables.

The diagnosis of CKDu is attributed to the absence of
hypertension, diabetes mellitus, UTIs or other renal diseases
in the past, decreased eGFR (MDRD formula), proteinuria
on 2 occasions, the incidence of radiological changes like a
normal kidney in early stages, and reduction in kidney size,
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decreased eGFR (MDRD formula) and increased cortical
echogenicity. Interstitial inflammation and fibrosis were
the first pathological manifestations, followed by tubular
atrophy and glomerulosclerosis in later stages [10]. Healthy
individuals (absence of any chronic disorder) were selected
after two consecutive early morning urine samples showed
the absence of proteinuria by urine protein turbidimetric
assay (urine protein < 15 mg/dl, detection limit 4-200mg/d]l,
sensitivity 4mg/dl).

Farmers typically wear long-sleeved shirts and long
pants (basic wear) as a safety precaution when employing
agrochemicals, as per local agricultural practices. Farmers
who were not involved in agricultural activities or who wore
waterproof rubber gloves and masks (two-strap respirators)
and covered shoes in addition to the above protective
measures were deemed to have a high protective status,
while those who only wore basic protective measures were
deemed to have a low protective status. The different types
of agrochemicals used on farmland were also noted.

When farmers cultivated two or more hectares of the
farming area it was considered to be ‘high’ activity, and when
they cultivated less than two hectares and/or not engaging
in agricultural activities, it was termed as ‘low’ activity.
When it comes to agricultural operations in Sri Lanka, there
are two types of farming operations. The first category is
made up of farmers who perform their own farming on
their own property and are classified as ‘low level of labour
hiring’ The second set of farmers relied on hired labour to do
agricultural tasks, rather than participating in physical labour
themselves. This group was labeled as having a ‘high labour
hiring’ Aside from agricultural variables, data were gathered
on the family history of CKDu, the daily water source for the
previous five years, history of snake bites, and the incidence
of malaria, frequent use of indigenous medicine, alcohol
intake, smoking, and betel chewing. Conditional logistic
regression models were employed to calculate odds ratios
and 95 percent confidence intervals for each risk factor using
SAS statistical software.

Data Analysis

The output of both univariate and multivariate test
results will be considered. The output of the univariate
analysis shows preliminary awareness about factors that
influenced the disease but multiple logistic regression
analysis was the more precise analysis since there is a single
dichotomous outcome and more than one independent
variable. One of the reasons for using a linear logistic model
in this analysis of data is that the coefficients of exploratory
variables in the model can be interpreted as logarithms of
odds ratios. This means that estimates of the relative risk
of the disease and corresponding standard errors can be
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easily obtained from fitted models. The Chi-Square statistic
in the proc logistic procedure of SAS output tests whether
the parameter estimates equals zero. From the output, the
P-value of the test could be used to reject or accept the null
hypothesis (H0) and conclude that each factor is significantly
related to disease occurrence. Fitting a model will entail
evaluating the unknown parameters in the model. The
most essential strategies in fitting models are the maximum
likelihood approach and the least square approach. When
fitting linear regression models, the least-squares approach
is commonly used. However, the maximum likelihood
technique, which is created, is the most often used general
approach of estimating.

As aforementioned, the study design was matched, the
model parameters were analyzed using multivariate analysis
and were calculated using conditional maximum likelihood
in multivariate analysis. The odds ratios and 95 percent
confidence intervals were calculated using univariate and
multivariate analytic estimates. At defined levels of relevant
individual variables, the likelihood of disease occurrence
was identified and utilized as an indicator. The odds ratio is a
ratio of “odds” that was derived as a measure of each factor’s
relative risk. The fundamental goal of risk estimation was to
be able to compare disease risks at differentlevels of exposure
variables and thereby assess the associations between the
disease and exposure factor. Each conceivable risk factor
is divided into two categories: “exposed” and “unexposed.”
This is a measure of how likely someone who is exposed
to a potential risk factor is to get the disease compared to
someone who is not exposed. The odds ratio was used to
assess the relationship between disease occurrence and
exposure factors. For linear logistic modeling, SAS (Statistical
Analysis System) (version 8) was utilized as the computer
software system. To fit linear logistic models to binary data,
the method of proc logistic was employed. This approach
contains a variety of sequential processes for model selection
and enables a wide variety of model checking diagnoses to
be acquired directly. Minitab was used to produce box plot
diagrams because of its graphic capabilities.

Results

Data from the case-control study could be evaluated
using linear logistic regression modelling in univariate
analysis. This modelling technique’s strength, like that of
linear regression, comes in its capacity to model several
variables simultaneously. Univariate linear logistic model
analysis shows that 88% of cases and 78% of the control
group are involved in agricultural activities in the study area
and the status of protective measures against agrochemicals,
cultivated land area, and hiring labour for agricultural
practices could be considered as occupation-related risk
factors. According to the involvement in agricultural practices

Copyright© Jayasekara K, et al.

Aetiology (CKDu) Amongst Agricultural Communities in Sri Lanka. Epidemol Int J 2021,

5(4): 000215.


https://medwinpublishers.com/EIJ/

(OR = 2.12, 95% CI; 1.33-3.38), low preventive measures
against agrochemicals (OR = 8.4, 95% CI; 4.49-15.59),
agricultural activities without labour exchange (OR=2.77,
95% CI; 1.85-4.14), high cultivated land area (more than
2 ha) (OR = 2.32, 95% CI; 1.52-3.53), were identified as
significant occupation-related risk factors for the disease
occurrence (P <0.01).

The odds ratio of agricultural workers is higher in both
univariate and multivariate analysis. Thus, inferring that
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water and its attributes may play a role in the development
of the disease. When considering the above-mentioned
odds ratio in agricultural activities-related risk factors,
the magnitude of relative risk is highest in low protective
levels against agrochemicals. Table 1 show that 92% of the
cases and 58% of the controls have a low level of protective
measures. Pesticides, weedicides, and some fertilizers
(Urea) were widely used. However, there were no significant
differences in the kind of agrochemicals utilized between
cases and controls.

Parameter df | Estimate | Standard error | Wald Chi-Square | P value

Family history of CKDu 1 1.0329 0.2576 16.0831 <.0001

Involvement of agricultural activities > 2 hectares of 1 12281 0.279 193691 <0001
land extent

Cultivating land without hiring labor 1 1.4777 0.2757 28.7276 <.0001

Protective status against agrochemicals 1 0.6758 0.2817 5.7544 0.0164

Smoking 1 1.0823 0.3395 10.1631 0.0014

History of Snake bites 1 0.4712 0.2757 2.9212 0.0874

Drinking water source 1 0.7176 0.3679 3.8048 0.0511

Table 1: Maximum Likelihood Estimation Analysis.

In addition to the occupation related risk factors, a
history of smoking (OR=1.92, 95%, CI; 1.37-2.71) (P<0.01),
history of alcohol consumption (OR=1.63, 95% CI;1.16-
2.31) (P<0.01), and history of snake bites (OR=1.44,95%
CL; 0.96-2.159) (P<0.10) were identified as other possible
risk factors when compared with healthy individuals. The
drinking water source of 92% of cases was from shallow
wells (OR=1.62, 95% CI; 0.92-2.85) (P<0.10) and there is
evidence to suggest that water quality plays a role in the
development of the disease which could be identified as
a contributory risk factor. Other drinking water sources
are tube wells, natural springs, and reservoirs, etc. Genetic
predisposition also plays a major role in CKDu and having
a family history of renal dysfunction due to CKDu (OR=2.66,
95% CI; 1.79-3.96) (P<0.01) is also a significant risk factor.
Pedigrees were drawn for three generations to identify the
likely inheritance of the disease considering the precision
of the available data. Thirty-six percent (36%) of the CKDu
patients had a family history of renal dysfunction suggesting
a genetic aetiology of the disease. However, this could
also be due to the same geo-environmental exposure such
as drinking from the same water sources. There was no
indication of Mendelian inheritance in the pedigrees. History
of malaria (OR=1.26, 95% CI; 0.89-1.774), use of Ayurvedic
or indigenous medicine (OR=1.194, 95% CI; 0.79-1.81)
and betel chewing (OR=0.789,95% CI; 0.56-1.12) were not
significant risk factors ( P<0.10) when compared to cases
and controls in the study.
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The univariate analysis data from the case-control study
was analyzed using linear logistic regression modelling. As
in the case of linear regression, the strength of the modelling
technique lies in its ability to model many variables
simultaneously. This will be referred to as a “multivariate
case”. Central to the concentration of multiple logistic models
will be an estimation of the coefficients in the model and
testing for the significance. Since the design was a matched
case-control design, the multivariate analysis referred to
conditional logistic regression techniques which were used to
investigate the relationship between the outcome of being a
case or control and a set of prognostic factors. The dependent
variable of interest, the presence of the CKD, was constructed
as the above independent variable in a conditional logistic
regression model. Table 2 shows the “Analysis of Maximum
Likelihood Estimates” which contains the results of the
Wald test for individual parameters and lists the parameter
estimates with their standard errors. The conditional logistic
regression model will not report an intercept in the output.

Conditional logistic regression model (Table 2) indicated
that participants who were partaking in agricultural
activities that were over 2 hectares of land (OR=3.415, 95%
Cl; 1.976-5.900), low preventive measures against exposure
to agrochemicals (OR=1.966, 95% CI; 1.132-3.414) and low
level of labour exchange (OR=4.383, 95% CI; 2.553-7.524)
are significant risk factors for CKDu (P<0.05). Smoking
(OR=2.951,95% CI; 1.517-5.741) and having a family history
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of CKDu (OR=2.809, 95% CI; 1.696-4.654), and consuming 95% CI; 0.933-2.750) (P<0.1) whereas alcohol consumption,

water from shallow wells (OR=2.050, 95% CI; 0.997-4.215) history of malaria, betel chewing, and regular use of
were identified as contributory factors (P<0.05). History of indigenous medicine did not show a significant association
snake bites also had a significant association (OR=1.602, to CKDu when compared with the control group.
Case Control 0dds 95 % CI Lower
Risk factor (variable) Level . P value limit- upper
n (%) n (%) | ratio limit
Involvement of agricultural Yes 194 | 71% | 136 | 50%
activities > 2 hectares of land 3415 | <.0001 1.976 -5.900
extent No 80 | 29% | 138 | 50%
ivati i iri Yes 114 | 42% | 52 | 19%
Cultivating land without hiring 0 0 4383 | <0001 9 5537 524
labour No 160 | 58% | 222 | 81%
i i High exposure 162 | 59% | 102 | 37%
Protective statgs against gh exp 0 0 1966 | 00164 1132-3.414
agrochemicals Low exposure 112 | 41% | 172 | 63%
) Yes 146 | 53% | 102 | 37%
Smoking 2952 | 0.0014 1.517-5.741
No 128 | 47% | 172 | 63%
Yes 99 | 36% | 48 | 18%
Family history of CKDu 2.809 | <0.0001 1.696 - 4.654
No 175 | 64% | 226 | 82%
o Shallow wells 252 | 92% | 240 | 88%
Drinking water source 2.05 0.0501 0.997-4.215
Other 22 8% 34 | 12%
Yes 69 | 25% | 52 | 19%
History of Snake bites 1.602 | 0.0874 0.933-2.750
No 205 | 75% | 222 | 81%

Table 2: Odds ratios of agricultural and lifestyle related risk factors in conditional logistic regression.

Box plot diagram Figure 1 shows the dispersion and dispersion are relatively low compared to the control. The
central tendency of risk probability (risk P) of the disease risk probability could be used as an index of the disease
occurrence in the diseased and non-diseased sample of the diagnosis.

study. The case population shows that the high risk and the

Figure 1: Box plot diagram of risk probabilities of the disease occurrence in case and control.

o J
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Discussion

CKDu in Sri Lanka is distributed mainly in three
provinces of the country [11]. All three provinces are
collectively described as North Central Region (NCR). Since
CKDu continues to afflict low-income farming communities,
this study mainly focused on agricultural and lifestyle-
related variables as predicted risk factors for disease onset
and progression. The study elucidated that the majority of
agricultural-related activities were found as determinants
or predictors of CKDu prevalence in Sri Lanka. The NCR
is the country’s driest zone, with extremely high mean
temperatures compared to other locations. The majority
of the farmers toiled in direct sunshine in open farming
lands. The increased incidence of CKDu reported in this
research with intensive agricultural activity is comparable
to what found in Nicaragua. Cultivating land area greater
than 2 hectares and low labour hiring could possibly result
in chronic dehydration and electrolyte loss due to excessive
sweating. Heat stress can be exacerbated by factors such as
poor water intake, a lack of rest periods, improper education
and training, wearing clothes that raise body temperature or
reduce sweat evaporation, low wages, and a lack of adequate
regulation.

Several studies have hypothesized that occupational heat
stress cause’s chronic dehydration, which impairs kidney
function in CKDu [12]. Strenuous occupational labour in hot
conditions has been widely recorded, with dehydration being
a typical occurrence among these workers [13,14]. Previous
studies have also observed a decrease in eGFR and serum
creatinine at the start and end of the harvesting season, as
well as an increase in acute renal injury biomarkers towards
the end of the harvesting season [14,15]. These studies show
that repeated dehydration and occupational heat stress may
be linked to the development of CKDu. In the first and second
International Research Workshops on CKDu, participants
agreed that recurrent bouts of dehydration during hard work
in hot conditions, which led to electrolyte loss and Acute
Kidney Injury (AKI) [16].

The case opposing heat-stress nephropathy is made by
Herath HMNJ, et al. [17]. The study argues that the disease is
observed in persons not exposed to heat stress in the afflicted
areas and that there is insufficient evidence that it is the main
cause of a significant worldwide CKDu outbreak. Similarly,
another study found that the overall temporal trends and
death patterns for CKD in Central America indicate that the
heat/dehydration theory is insufficient to completely explain
the outbreak [18]. In El Salvador, came to similar results
on the geographical distribution of CKDu. Given that CKDu
seems to be a multifactorial disease, heat stress may play a
contributory role in exacerbating the causative factor [18].
Social and economic variables such as severe poverty are also
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risk factors for CKDu which forces employees to labour in
extreme and severe conditions and increase the risk of CKDu
[14,19]. Agricultural fieldworkers in Nicaragua were shown
to have a higher risk of renal disease than non-fieldworkers,
which was supported by several studies [14,15,20].

Low protective status had a significant contribution to
the disease than the high protected farmers. Information
on the frequency of using agrochemicals on their farmlands
and concentrations used were inadequately identified in this
study as the farmers had poor knowledge in the safe use of
the agrochemicals. Pesticide usage has also been high and
mostly uncontrolled in Sri Lanka since the green revolution.
Furthermore, exposure to hazardous agrochemicals
(pesticides and fertilizers) remains a major hypothesis for
CKDu in Sri Lanka [21,22]. Heavy metal contamination of
commercial pesticide and fertilizer compositions has been
established in Sri Lanka [7,23]. In a study, Jayasinghe S
[24] went so far as to argue that CKDu in Sri Lanka should
be considered to be renamed “chronic agrochemical
nephropathy” because of the accumulating evidence linking
it to chemical compounds used in agriculture [24].

In Sri Lanka, the NCR has a great number of man-made
reservoirs, and the surrounding area is heavily irrigated [11].
People in these locations rely on shallow wells for their water
use. As the average depth of a shallow well in these locations
is around 20 feet, the likelihood of pesticide contamination
from agricultural fields is a risk and concern. Research
undertaken in CKDu epidemic regions shows that glyphosate
applications were linked to a significantly higher risk of
CKDu among male farmers and laborers [25]. Glyphosate
is a nephrotoxic herbicide that is widely used, especially
in rice fields in Sri Lanka. Glyphosate, a metal-chelating
agent, creates glyphosate-metal complexes when exposed
to hard water, and that drinking such water might cause
kidney injury [25,26]. The onset of the outbreak in Sri Lanka
correlates, according to, with the introduction and then the
subsequent widespread use of this herbicide in Sri Lanka. As
a result, glyphosate can now be regarded as a possible risk
factor for CKDu in Sri Lanka. Further studies are required to
understand the complexity of several herbicides and their ill
effects on farmers.

Snake envenomation is another risk factor found in
this study for CKDu. It is a prevalent cause of AKI in tropical
nations, affecting primarily young people involved in
agricultural occupations [27]. According to Herath HMN],
et al. [17], 37 percent of individuals who develop AKI after
envenomation develop CKD within a year [17]. However, the
patients in his study were much older and the majority of
them had comorbidities such as diabetes complications and
hypertension, both of which are independent risk factors
for CKD. According to Waikhom R, et al. [28], 41 percent of
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individuals who suffer envenomation develop long-term
renal problems [28]. Furthermore, it is also important to look
into other infections and toxins which may act as a risk factor.
For instance, Leptospirosis is a widespread zoonotic disease
and an asymptomatic illness that is primarily transmitted to
humans through water or soil that has been contaminated
by the urine of infected animals. Agricultural workers may
come into contact with Leptospira bacteria when cultivating
and harvesting and develop AKI during severe infections
[16]. Although there is no significant evidence that acute
Leptospira infections will cause CKDu, it might be a factor
that renders patients more vulnerable [29].

According to genetic research, the incidence and the
risk of developing conventional CKD may vary by ethnicity,
indicating that genetics may play a role in the development
of CKDu. A study looked at biomarkers of kidney damage
such as the ACR, NAG, NGAL, or IL-18 in 200 nonworking
Nicaraguan teenagers. It was found that participants living in
areas of greater comparative CKDu death rates have elevated
renal biomarker levels [30]. The familial occurrence of the
disease with no indication of clear Mendelian inheritance
could be due to exposure to the aetiological agent rather
than the direct genetic/ inherited background for the
disease. However, the history of the patients was limited to
three generations as reliable information was not available
regarding their parents, grandparents, and relations.
Lifestyle-related determinants were also considered in this
study. The association of the CKDu with smoking indicates the
possibility of the added effect of the toxins and metabolites
from these sources, whereas alcohol consumption, history
of malaria, betel chewing, and regular use of indigenous
medicine didn’t show a significant association.

Further Studies and Recommendations

Multiyear longitudinal studies are required in order to
rule out CKD comorbidities. It will help better understand
the relationship between the external environmental
exposures (e.g, environmental contaminants) versus
occupational, lifestyle, and behavioral contributions (e.g.
dehydration and heat stress). Funding is also required for
preventative studies to identify kidney diseases at the early
stages where treatment will be successful. Funding should
also be allocated for public health measures that address the
risk factors. These include providing a pure water source
that is free of chemical or biological contaminants. Deep
groundwater, spring water, or bottled water is healthier
alternatives. Education and awareness programs on safe
agricultural work practices which explain facts like the
importance of avoiding heat, starting work early to prevent
direct sunlight, taking breaks and rest and adequate
hydration should be administered by the government. For
instance, OSHA offers agriculture-specific regulations for
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farmers. It provides information on alternatives to common
agricultural hazards and resources like publications to assist
employers and workers in creating and maintaining safe and
healthy work environments. Provide education and training
for the agricultural workers on the safe use of agrochemicals
which includes wearing masks, gloves, long sleeve clothes,
etc. If workers have a family history of CKDu, they should be
educated on environmental risk factors of CKDu to minimize
exposure and thereby reduce the chances of getting affiliated
with the disease. There is a need to take quick precautionary
measures since the epidemic is caused by a combination of
factors which includes heat and exposure to harmful toxins.
Clinicians should notify occupational safety and public health
authorities when they see clusters of patients with chronic
renal impairments to support workplace investigations.
Given the disease’s high mortality and morbidity, attempts to
determine the cause(s), deter possible occurrences, as well
as provide healthcare for those who have been impacted
must be a global priority.

Conclusion

Certain agricultural practices are associated with a high
risk of developing CKDu, according to both univariate and
multivariate analyses. As identifying the etiological agent
is likely to take longer, limiting exposure to potential risk
factors may help manage the incidence of the disease. Toxic
chemicals used in agricultural operations, such as pesticides,
weedicides, and certain fertilizers, were shown to be related
to disease incidence in the majority of epidemiological
studies conducted to discover risk factors for CKDu.
According to this study, farmers with a low protective level
against such agrochemicals contribute significantly more
to disease incidence than those with a high protective level.
The calculated risk probability might be used to predict the
incidence of the disease. The cause(s) is unclear; however,
none of the environmental and occupational exposures
linked to past nephropathy epidemics have been identified
as sole risk factors in the current epidemics. As a result, novel
or multifactorial risks must be taken into account. Examining
the similarities as well as the differences in CKDu occurring
in various geographic locations throughout the world might
help researchers figure out what'’s causing this extreme form
of kidney disease.
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