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Context. Increased bladder cancer prevalence among farm owners and farm workers has been linked to high use
of phytosanitary agents in agricultural activities. These results suggested that exposure to phytosanitary products
and the risk of bladder cancer may be related.

Objective. Examining the connection between phytosanitary products and the risk of bladder cancer was the goal of the cur-
rent systematic review and meta-analysis.

Methods. Through PubMed, Scopus, Science Direct, and Web of Science, a thorough literature searches of works updated
to 2022 was carried out. The estimates of odd ratio (OR) with 95 % confidence intervals for the highest versus the lowest
exposure to pesticide were compiled using fixed- or random-effect models. A prevalence meta-analysis was performed
using Cochrane Revman Software.

Results. According to the pooled OR estimates, exposure to phytosanitary conditions was linked to a higher risk of bladder
cancer (OR 1.59; 95 % confidence interval 0.51-5.02). Results in the cohort and case-control groups both showed
a connection.

Conclusion. According to the majority of studies, exposure to phytosanitary agents and the risk of bladder cancer are directly
correlated. According to certain research, smoking may increase the risk of bladder cancer.
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BBepeHue. B nocnefHue roabl HabN0AAETCA POCT BbIABAAEMOCTH paka MOYEBOTO My3blps Y PaBOTHUKOB CENbCKOX03AiA-
CTBEHHBIX NPeANPUATUIA, OTMEYEHHBI TaKKe C LWMPOKUM NCNOAb30BaHNEM GUTOCAHUTAPHBIX MPOAYKTOB B arpoKyNb-Typ-
HOIt AeaTenbHOCTU. TpeanonoXUTENbHO, CYLEeCTBYET CBA3b MeX/Y BO3AeicTBMeM (UTOCAHUTApHbIX NPOAYKTOB U PUCKOM
pa3BUTUA paka MOYEBOTO My3bips.

Llenb — npoBecTu cuctematnyeckuii 0630p AUTepaTypbl U MeTaaHanu3 B LENSAX U3YYeHWUs B3aUMOCBA3N mMexay duTo-
CaHWUTapHbLIMKU NPOAYKTAMKU U PUCKOM PA3BUTUSA paka MOYEBOTO Ny3bips.

MeTopbl. MpoBeaeH nouck crateid, ony6aMKoBaHHbIX fo 2022 r. BKIOYMTENbHO, B 6a3ax AaHHbix PubMed, Scopus,
Science Direct u Web of Science. Ouexky oTHoweHus waHcos (OW) ¢ 95 % foBepuTenbHEIMU UHTEPBANAMMK Al CAMOTO
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BbICOKOTO W HU3KOrO ypOBHEN KOHTAKTA C NecTULMAAMM NPOBOAMAMN C UCMONb30BAHUEM MoJenei ¢ PUKCUPOBAHHBIMU
W cnyyaiiHeiMu 3ddekTamu. MeTaaHanus 4yacToTbl BCTPEYAEMOCTH BbIMOJIHEH C MOMOLLbIO NPOrpaMMHOro obecneyeHus
Cochrane Revman.

Pe3ynbTatbl. CornacHo o6beanHeHHbIM oleHkaM OLL, KOHTAKT ¢ UTOCAHUTAPHBIMU NPOAYKTaMM OblN CBA3aH C NOBbIWEH-
HbIM PUCKOM paka moyesoro ny3eips (OLL 1,59; 95 % [ 0,51-5,02). Pe3ynbTaThl B KOFOPTHBIX Fpynnax 1 rpynnax «cayvai—
KOHTPONbY» MOKa3anu Hanmuymne accoumaumm.

3aknioueHune. CornacHo faHHbIM GOBWMHCTBA UCCNEA0BaAHUIA, B3aUMOAEHCTBME C (DUTOCAHUTAPHBIMK areHTamu Hanps-
MYI0 KOpPpPenupyeT C NOBbIWEHHbIM PUCKOM Pa3BUTUA paka MOYeBOro Ny3bipa. Pe3ynbTaTel HEKOTOPBIX UCCNEA0BAHMIA NO-
Ka3blBalOT, YTO KypeHMe MOXET NOBbILATh 3TOT PUCK.

KnioueBble cnoBa: pak mMoyeBOro ny3sbips, hUTOCaHUTapHbLIN NPOAYKT, KypeHue, Bnageney, Gepm, CenbCKOX03AMCTBEH-
HbIl pa6oqm7|, 310KayeCTBeHHaa Onyxonb, MHCEKTUUMA, NneCcTUung, beHFVILWIﬂ,bI, apoMatnyecKkne amuHbl, noNnUMKINYe-
CKWe apoMaTMyecKue yrieBoopoAbl, XMMUYecKoe BO3AeiCTBNe

Insa uutnpoBanusa: Belcaid N., Dassar I., Abdellaoui A., Taleb M. dutocaHuTapHble NPOAYKTLI, aCCOLUUPOBAHHbIE C PUCKOM
pa3BUTUA paKka MOYEBOTO My3blps Yy PAabOTHUKOB CENbCKOXO3ANCTBEHHbIX NPERNpUATHIA: cucTeMaTuyeckuii 063op. OHKoypono-
rus 2024;20(1):94-102. (Ha anrn.). DOI: https://doi.org/10.17650/1726-9776-2024-20-1-94-102

Research question

Numerous pieces of evidence from earlier years have
shown that bladder cancer and phytosanitary products may
be related. Evaluation of the link between bladder cancer
and phytosanitary products was the goal of the recent me-
ta-analysis and systematic review.

The current analysis research question was set up using
the PICO approach.

Population — bladder cancer patients.

Intervention — no intervention.

Comparison — no comparison.

Outcome — exposure-related danger of bladder cancer
to phytosanitary products from agriculture.

Question: What is the relationship between exposure
to phytosanitary products from agriculture and risk of blad-
der cancer?

Introduction

A condition known as cancer is a situation where a small
percentage of body cells grow out of control and invade
other physical regions and out of it cancerous tumors
or malignant tumors exist [1]. Cancer can appear almost
anywhere in one of the billions of cells that comprise
the human body [2]. According to world health organiza-
tion, the tenth most common type of cancer worldwide
is bladder cancer. Every year, around 600,000 human beings
worldwide are identified as having bladder cancer, and out
of those about 200,000 pass away from it [3]. It has been
reported by experts that bladder cancer is more prevalent
in males than females. For example, between 1997 to 2002
the Canary Islands, a group of islands off the coast of Spain
had 338 instances of bladder cancer in males and 202 females
per 100,000 people, according to the National Epidemiology
Centre [4] and Urinary bladder malignancy is the highest
frequent malignancy in males in the United States, com-
pared to women [5]. Apart from gender, in United States,

increased cancer mortality among farmers varies
by race, and geographic area as well [4].

The most recent epidemiological research connects
occupation and environmental biochemical (carcinogens)
exposures to approximately 30 different forms of cancer [4].
There has been significant research about the linked danger
factors with bladder cancer in farmers, nicotine is the leading
danger factor for illness development [4].

The use of insecticides, aromatic amines, or polycyclic aro-
matic hydrocarbons in the workplace is a substantial significant
predictor for bladder cancer. Indeed, numerous jobs involving
chemical exposure, such as farming and other jobs involving
pesticide exposure, appear to be significant risk factors [4].

Because of the potentially hazardous substances (eg, phyto-
sanitay products, solvents, paints, and engine exhaust) farmers
are exposed to, the occurrence of bladder cancer among
farmers has been studied. A non-statistically significant increase
in risk is also considered among women who live in a household
with agricultural laborers, because these women are more like-
ly to be exposed to pesticide and other pollutant resi-
dues brought home on the farmers’ clothes or shoes, as well,
through their customary responsibilities for cleaning
the clothes and house [6]. Furthermore, agriculturalists
and their families reside in neighborhoods close to where they
work, exposing family members to additional hazards such
as dirty air and poisoned food or drink [6].

Meta-analysis is seen as a useful tool for signifying
trends that may not be visible in a solo study. As a result,
brief separate studies boosts confidence in the findings.
We are aware of no meta-analysis has previously been published
on the correlation between phytosanitary products from agri-
culture and the jeopardy of bladder cancer. The current study
sought to objectively assess the relationship between phy-
tosanitary products from agriculture and the danger of blad-
der cancer by synthesizing the findings of previously pub-
lished case—control and cohort studies.
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Methods

Literature exploration

The following databases were consulted for literature:
PubMed, Scopus, Science direct and Web of science
for articles evaluating bladder cancer patients associated
with phytosanitary products from agriculture until October
2022. In order to create search strings, the selected words
and phrases or keywords used were: “pesticides” OR “fun-
gicides” OR “insecticides” AND “bladder cancer” in Title
Abstract Keyword.

Search strategy

Using a standardized form, two reviewers separately
browsed the following databases’ titles and summaries:
PubMed, EMBASE databases, Scopus, Science direct,
articles on the Web of Science were looked up and evaluating
bladder cancer patients associated with phytosanitary pro-
ducts from agriculture until 2022. In order to create search
strings, the selected words and phrases or keywords used
were: “pesticides” OR “fungicides” OR “insecticides” AND
“bladder cancer” in Title Abstract Keyword.

Eligibility criteria and study selection

Cohort studies, intervention studies, case—control studies,
random-controlled trials, and cross-sectional studies were
among the study categories that were all eligible to be con-
sidered in the evaluation. There weren’t any limitations
on the location of studies. All studies related to phytosani-
tary products from agriculture allied with the growth
of bladder cancer among farm owners and farm workers
were included in the research. The titles and abstracts of the
selected publications were rapidly skimmed to see how
relevant they were to the research issue. Other criteria ob-
served were:

 the complete article can be accessed in English author-
ship;

* published between 1990 and 2022 in a peer-reviewed
journal;

« owners and employees of farms participated in the survey;

« only studies involving human participants were allowed;

« studies that presented the full results.

For this systematic review, many exclusion standards
were established, including the following:

« duplicates, abstract-only, not for publication or peer
review;

« articles from wikis and encyclopedias, case studies,
review articles, opinion essays, and systematic reviews;

« studies using non English language.

Talk with a third reviewer who acted as an arbiter helped
the reviewers come to an agreement when they couldn’t.
Cross references between the chosen studies and pertinent
papers were examined. Independently reading the entire
texts of the remaining articles, they were graded. Any disa-
greements among the authors on the articles were resolved
throughout the article selection and data extraction phase.
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Extraction of data

Using a standardized form (Microsoft Excel), the two re-
viewers’ separately extracted data. When the data from the eva-
luated papers were available, the following factors were noted:
study design, the nation in which the study was aromatic,
sample size, features of the control group, exposure and out-
comes, and findings.

Quality assessment

Depending on the type of study that was accessible,
the danger of bias was evaluated. The threat of bias in non-
randomized studies of intervention (ROBINS-I) instrument
was used to assess the risk of bias because there were
no randomized-controlled trials on this subject. Participant
recruitment for the study, categorization of interventions,
deviations from intended interventions, missing data, measu-
rement of outcomes, and choice of the stated results are all
included. The possibility of bias brought on by confounding
circumstances (lack of knowledge on pacifier kind, begin-
ning and ending of habit, initial malocclusion), and pre-
sence of digital or object sucking) is also included. Each
included study was rated individually by the reviewers,
and any disagreements were settled through consultation
between them.

Data synthesis

Using the Cochrane Review Manager Software, a meta-
analysis of the various sub-group data gathered from the chosen
studies was carried out. This meta-analysis employed
a random-effects model to account for the heterogeneity
between studies because different studies’ research designs
and measuring periods varied, the summary measurements
were combined and visualized as forest plots. The review
calculated the level of heterogeneity using the I? statistic.
In order to ensure that the included studies were highly
homogeneous, a level of heterogeneity 25 % was acceptable.
The distribution of the studies’ results’ symmetry was eval-
uated using a funnel plot. A sensitivity analysis was also done
to identify any possible sources of heterogeneity.

Results

Study selection

A literature searches from e-databases turned up 3618 pa-
pers. One hundred and twenty-seven studies from Scopus,
1809 from Science Direct, 106 from Web of Science,
and 1576 from PubMed. Due to duplication, a total of 237 re-
cords were eliminated. The remaining 3381 studies were sub-
mitted for titles and abstract screening and a total 3306 publi-
cations were omitted at this stage. The next step was full-text
reading which looked into 75 articles. After full text read,
67 articles were eliminated. Of the 67 articles eliminated
24 were reviews, 36 did not report the desired outcome
and 7 were removed due to lack of full text. Finally, 8 studies
were available for inclusion and these studies are [4, 5, 7—12].

The study selection procedure is summarized in Fig. 1.
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Fig. 1. PRISMA flow diagram for the study selection process

Characteristics of included studies

All of these articles were published between 1993 to 2022.
The size of the sample in these research varied from 341
to 839 947 with a total of 992 350 participants. They were all
adults of various ages. Among the 8 studies, 7 were case—control
studies, and 1 was a cohort study. Table 1 gives a summary
of the eight studies encompassed in the analysis.

Quality assessment results

Table 2 depicts the pre-, during-, and post-intervention
domains of the ROBINS-I may be subject to bias judgments.
Two studies [6, 9] were found to have a high risk of bias,
whereas five of the non-randomized studies [4, 5, 7, 10, 11]
were at moderate risk of bias and one case—control study
[8] was found to have a low risk of bias.

Meta-analysis

Incidence of bladder cancer due to phytosanitary products

This analysis’s quantitative data comes from eight studies
[4-9, 11, 12]. When evaluating the results from bladder
cancer prevalence, the overall total of members was 997 350,
969 875 in the phytosanitary products group and 27 475

in the non-phytosaniatary group. The prevalence rates of blad-
der cancer were 62 % in the phytosanitary products group
vs. 5.5 % in the non-phytosanitary products group.

It made use of a random-effect model. The calculated
odd ratio (OR) was 1.59 with 95 % confidence interval (CI)
0.51-5.02 (p = 0.43). The collected research showed sig-
nificant heterogeneity of p <0.00001 and I> = 99 %.
The overall results showed that phytosanitary products
is linked with the growth of bladder cancer among farm
workers and farm owners. These findings, however, are sta-
tistically insignificant. Fig. 2 shows a forest plot that gives
a summary of the results of this analysis.

Publication bias

The standard error of each study is plotted against the
average effect size in the funnel plot below to highlight how
variable each study is (Fig. 3). Because studies were scat-
tered more asymmetrically around the mean, visual analy-
sis of the funnel plot revealed that there was publication
bias or small study bias. The publication bias might have
been caused by insignificant findings, small effect size,
and/or unfavorable outcomes.
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Table 1. Featured studies’ characteristics

Author

S. Amr
et al.

A. Cassidy
et al.

S. Amr
et al.

M. Boulanger
et al.

S.S. Jackson
et al.

L.D. Boada
et al.

E. Forastiere
et al.

J.E Viel,
B. Challier

98

Year of
study

2014

2009

2013

2017

2016

2015

1993

1995

Study
design

Case—
control

Case—
control

Case—
control

Cohort
study

Case—
control

Case—
control

Case—
control

Case—
control

Country

Egypt

Texas

Egypt

French

Egypt

Spain

Italy

French

Total
sample
size

1834

1208

4456

148 051

1167

346

341

839947

Age of

participants

45—65 years

35—74 years

Not
specified

53—76 years

19—80 years

50—80 years

35—80 years

35—74 years

Male

participants

1834

928

3594

82700

288

Not
specified

Not
specified

Findings

Bladder cancer risk was dose-
dependently increased by pesticide
exposure, according to our findings
(the odds increased with the length

of exposure)

This analysis shows that urinary bladder
cancer risk has increased for jobs that
were previously considered at risk.
Workers in a number of occupations
and industrial groupings are much more
likely to develop urinary bladder cancer,
especially if they have worked there
for 10 years or more

Egyptians were more likely to get
bladder cancer due to farming-related
occupational and environmental
exposures

Our research raises the possibility that
there is a connection between farming,
especially greenhouse farming,
the growing of field vegetables,
and bladder cancer

Living with an agricultural worker,
as defined by non-occupational
exposure to agricultural employment,
among Egyptian women who are mar-
ried, bladder cancer incidence
has increased

The role of genes encoding xenobiotic-
metabolizing enzymes in bladder cancer
is confirmed by these findings,
which add to the evidence for gene-
environment connections between
organochlorine pesticides
and the disease

According to the study, stomach cancer
is on the rise while bladder cancer
fatality rates are generally low among
farmers in central Italy

Given that vines are largely concen-
trated in Southern France, these
findings may help to explain the French
south-north gradient in bladder cancer.
They also increase the body of indi-
cation suggesting that pesticides
in grapes cause bladder cancer mortality
among farmers
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Table 2. Uses the ROBINS-1 method to determine whether any included research may be biased

Confoun-
Study ding
S. Amretal., 2014 Low
A Cassidy et al., 2009 Low
S. Amretal., 2013 Low

M. Boulanger et al., 2017 Serious

S.S. Jackson et al., 2016 Serious

L.D. Boada et al., 2015 Moderate

E Forastiere et al., 1993

Low

J.E Viel, B. Challier, 1995 Low

Selection Sorting
of partici- of interven-
pants tion
Low Low
= Low
Low Moderate
Serious Low
Low Low
Low Moderate
Moderate Low
Moderate ~ Moderate

Deviance Dimension
from Missing data

. of outcome

intended
Low Low Low

Moderate Low Moderate
Low Low Low
Low Moderate Low

Moderate low Moderate
Low Low Moderate

Moderate Low Low
Low Low Moderate

Choice
of conveyed
result

Low
Moderate
Low
Moderate
Moderate
Moderate
Low

Moderate

Overall

Low
Moderate
Moderate

Serious
Serious
Moderate
Moderate

Moderate

Note. Low compared to a well-conducted randomized trial. Moderately sound for a non-randomized study, but insufficient to compare
to a rigorous randomized trial. Serious is far too complicated to produce any good evidence on the impacts of action. The greatest amount
of bias ever detected in any domain is equivalent to the overall bias risk.

Phytosanitary products Control X 0dds ratio 0dds ratio

Study or subgroup Weight, %
Events Total Events Total M-H, Random (95 % Cl) M-H, Random (95 % Cl)
S.Amretal., 2013 900 1840 600 2616 12.7 3.22(2.83-3.66) -
S.Amretal., 2014 540 953 452 881 12.6 1.24(1.03-1.49) -
L.D. Boada et al., 2015 26 140 28 206 12.3 1.45(0.81-2.60) -
M. Boulanger et al., 2017 130 128 384 49 19 667 12.5 0.41(0.29-0.56) —-—
A. Cassidy et al., 2009 15 604 77 604 12.6 1.61(1.18-2.20) —-—
F. Forastiere et al., 1993 22 153 43 188 12.3 0.57(0.32-1.00) —a—
S.S. Jackson etal., 2016 20 388 63 779 12.4 0.62 (0.37-1.04) —=—
J.F.Viel, B. Challier, 1995 600000 837413 200 2534 12.7 29.49(25.53-34.08) -
Total (95 % Cl) 969 875 27475 100 1.59(0.51-5.02) g
Total events 601753 1512
Heterogeneity: Tau? = 2.70; Chi2 = 1302.27, df =7 (p <0.00001); =99 % } ' ' |
Test for overall effect: Z=0.80 (p = 0.43) 0.01 0.1 1 10 100
<<— (ontrol  Phytosanitary products —>

Fig. 2. The forest plot of phytosanitary products from agriculture associated with the development of bladder cancer among farm owners and farm workers.

CI — confidence interval

01T

SE(log(OR))

0.3

0471

0.5

0.01

Fig. 3. Analysis of a funnel plot for publication bias. OR — odds ratio
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Sensitivity analysis

From the forest plot, the heterogeneity of the pooled
effect of all studies included was high as shown by I>*= 99 %.
Using “eyeball” test, the variability was clearly displayed
and this affirmed the reported figure of I2. The need to find
out the reason behind high heterogeneity arose. To see how
deleting single study at a time affected the aggregate effect,
the sensitivity examination was done. One study [4] after
being deleted, the heterogeneity lessened from 99 %
to 97 %, this shows it had the potential for extraordinary
values. The calculated OR, changed to 1.06 with 95 % CI
0.57—1.96 (p = 0.86).

Studies were gradually removed and examined, another
study [5] was discarded and the variability reduced as I?
changed from 97 % to 90 %, the calculated OR, changed
to 0.87 with 95 % CI1 0.54—1.4 (p = 0.56). The two studies
show substantial significant influence on the pooled hete-
rogeneity. Different studies were removed but not much
effect on I? could be noticed. When third study by M. Bou-
langer et al. was removed I? drastically changed from 90 %
to 76 %, the calculated OR became 1.05 with 95 % CI
0.74—1.5 (p =0.79) [9]. In both instances the results didn’t
differ significantly with the ones obtained in the main ana-
lysis meaning the high heterogeneity have significant impact
on the findings.

Discussion

This systematic review and meta-analysis assessed
the association of phytosanitary products from agriculture
with the development of bladder cancer among farm owners
and farm workers. According to the findings from most
of the studies that passed the inclusion criteria, there is a direct
correlation between phystosanitary products from agriculture
and bladder cancer. Some studies showed that phystosani-
tary products is not only the danger of bladder cancer, there
is other contributing factors to the danger of bladder cancer
including tobacco smoking, older age and genetic compo-
sition. The findings from the study conducted showed that
compared to people that have never been exposed to physto-
sanitary products before, those that were exposed a long
period had high chances of developing bladder cancer, so long
as other factors remain constant.

There were very few studies that focused exclusively
on types of bladder cancer; most of them looked into all types
without specificity. According to the findings, the risk of blad-
der cancer generally was higher as the exposure increased.
The findings suggest that there may be a correlation between
gender, type of phystosanitary products and threat of blad-
der cancer. The data also proposes that the relationship may
be more pronounced in men compared to women; this may
also be affected by the fact that conventionally, heavy smokers
are mostly male and also they engage in farming more than
women, therefore, the assumption may hold.

In terms of the most impactful type of phystosanitary
products that is linked with risk of bladder cancer is pesticides,
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most of the studies proposed that pesticides increase the risk
more significantly. There may be a statistically significant
correlation between the type of phystosanitary products
and the risk of bladder cancer.

The statistical analysis justified that indeed the bladder
cancer can be caused by phytosanitary products which include
pesticides, fungicides, herbicides and insecticides (OR 1.59;
95 % CI1 0.51-5.02).

Most of the studies focused on pesticides and not whole
phytosanitary products, this could be a source of bias.

It was clear that even those who do not smoke but exposed
to the chemicals from agriculture are at risk of bladder cancer.
Countries that engage in agriculture as one of the main eco-
nomic activities (Egypt, France, Spain, Italy) are at risk
of bladder cancer nevertheless care can be taken while con-
ducting their business.

Because there were no randomized controlled trials,
assessing the relationship between agricultural phytosanitary
products and the growth of bladder cancer, we had to in-
corporate non-randomized, in this review, we included
case—control and cohort studies.

There was no research done to reduce the effects that
confounding factors might have. Then it will of use to take
this into consideration while analyzing the findings of the
meta-analysis.

Limitations of the study

The examination of within-study confounders was se-
verely constrained in the studies that met the qualifying
requirements for exposure to phytosanitary products
and the risk of bladder cancer by allowing only certain re-
search designs while excluding others. Additionally, the studies
that met the eligibility requirements had a moderately high
degree of variability; the heterogeneity to variations in the length
of follow-up and different aspects of focus such as age,
gender, and smoking among others. Unfortunately, there were
very few studies that exclusively looked into the different types
of bladder cancer. Upcoming studies should consider reducing
the scope of research to focus on a particular type of bladder
cancer such as urothelial carcinoma, squamous cell carcinoma
and adenocarcinoma; most of them have not been exclusive-
ly researched in terms of their association with phytosanitary
products.

Some studies concluded that the relationship between
phytosanitary products and bladder cancer may be strong
in men compared to their women counterparts; in such
cases, the varied circumstances are a significant limitation;
men are conventionally heavy smokers and work at ranch
while women are mostly light smokers and concentrate
in house work. Such a fact should be taken into account
when carrying out a study.

The absence of several research design types was one
of the most glaring flaws in the execution of this meta-anal-
ysis. 7 out of 8 included studies were of type case—control,
only 1 was a cohort study.
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Another drawback may be the size of the study popula- relationship between bladder cancer risk and phytosanitary
tion, which was over 150,000 participants in some included  products.
studies but only 341 in others [10]. The statistical heteroge- It was clear that phytosanitary products raised the in-
neity was high, as manifested by variability of the interven- cidence of bladder cancer. The link between bladder cancer
tion effect being evaluated in different studies. The small ~ and various agricultural and general use of these products
number of papers that matched the inclusion requirements  was stronger in never smokers, highlighting the difficulty

might have contributed. in understanding the effect of additional exposures on ma-
All of the constraints had a harmful effect on the validity ~ lignancies brought on by smoking.
of the results and the whole quality of the study. Future Few researchers have investigated whether phytosani-

studies investigating the connection between phytosanitary  tary chemicals, which easily go via the bladder, could be
products and the danger of bladder cancer will be built  threat features for bladder cancer as farmers have high in-

on the results of the current systematic review. Future re- cidences of the disease than the general population.
search should consider more clinical aspects of the associ- Our findings show that phytosanitary products exposure
ation such as predictive factors. might be an underappreciated danger feature in bladder car-
cinogenesis. Future research should include precise phyto-
Conclusion sanitary products information on specific active com-

The papers that were part of the present systematic  ponents, as well as studies that look at risks, regardless
review and meta-analysis all provided information on the  of smoking status.
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