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Wash or Wipe: Toilet Hygiene a Missing Variable in Colorectal 
Cancer Epidemiologic Studies 
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Many emigrants from countries in the Eastern world experience significant cultural and lifestyle changes upon arrival in Western na-
tions. These experiences are not just limited to delicious foods, but also other lifestyle practices such as toilet hygiene. One particular 
change of interest is an often overlooked component of personal hygiene: Eastern countries use water for anal cleansing after defecation, 
while Western countries typically use dry toilet paper.  When the world citizens are called upon to lead a life with minimum impact to 
the world’s climate, washing after defecation could be the most eco-friendly to the world due to a reduction in paper consumption. To 
this end, it is also tempting to investigate the level of hygiene one could achieve from wiping compared to washing.  

INTRODUCTION
Colorectal cancer (CLC), is an Environmental disease driven by 
cultural, social, and lifestyle practices (Fatima A., et. al, (2009), 
Pfadenhauer L. M. and Rehfuess E. (2015), Young S. W. et. al 
(2015), Forman et.al (2014), Ferlay et. al (2014), Marmot et. al. 
(2007), Mishra et al, (1996)). There are noticeable geographic 
differences in the global distribution of CLC (Stewart B.W. and 
Wild C. P. (2014), Parkin et. al (1999), Forman et.al (2014)), 
however, it is mainly believed as a disease of Western Cultures.  
Viruses, bacteria, and parasites are living organisms found all 
around us and can cause a wide variety of illnesses including 
cancer (World Watch Magazine, July/August 2007). Given this, 
and the marked differences evident in toilet hygiene practices 
of the Western and the Eastern world (Wipe vs Wash), it would 
be interesting to investigate possible relationships between 
CLC and toilet hygiene practices between the Western and the 
Eastern world.   

There were several related aims investigated in this study. 
The first aim was to investigate the level of hygiene achieved 
from water-based cleaning (Wash) and toilet paper (Wipe) 
where the former is considered as the most environmentally 
friendly approach.  In this, it was hypothesized that the Eastern 
practice of washing would yield decreased bacterial growth.  
The next aim was to investigate how immigration from East 
to West influences lifestyle changes. Variables would include 
toilet hygiene practices as well as food habits. Here, it was hy-
pothesized that immigration would significantly change life-
styles compared to the country of origin. The final section of 
the study attempted to identify whether toilet hygiene could be 
a potential missing piece in the colorectal cancer epidemiolog-
ical puzzle. The first aim was investigated with an experiment, 

the second aim was investigated via a school survey, and the 
final aim was investigated through an analysis of academic lit-
erature. 

EXPERIMENT PROCEDURES
The first experiment included swabbing tests, where three Test 
Cases (Test Case 1: female teenager, Test Case 2: female adult 
and Test Case 3: male adult) collected swab samples on to 
an agar plate from their anal area after the excretion process. 
First, a control with no cleansing (CEXP) was spread on one 
side of the growth plate. Then, on the other side of the plate, 
samples from three cleansing techniques were spread: toilet 
paper (TP), water (W), and water and soap (WS). Essentially, a 
single plate contained the amount of bacteria before cleansing 
(CEXP) on one side and the other side contained bacteria from 
one of the three after cleansing methods (TP, W and WS). Hav-
ing the control (CEXP) on the same plate ensured consistent 
environmental conditions and incubation time for the control 
and the test case. 

Participants were provided with detailed instructions and 
materials such as sterilized swabs, latex gloves, agar plates, 
and Parafilm to complete this process. The samples were de-
livered to the University of Victoria (UVic) biochemistry lab-
oratory for controlled incubation at 37°C for 24 hours. After 
incubation, the agar plates were placed in a fridge to stop bac-
terial growth. Pictures of the agar plates with bacterial growth 
were taken for a visual analysis. Each sample was compared 
to its control on the same plate, ensuring consistent environ-
mental conditions and incubation time for the control and the 
test case. The agar plates were photographed and safely dis-
carded under the supervision of staff at the UVic laboratory. 
The above experiment was repeated on two separate samples 
collected from the participants to verify the consistency of the 
results. Table 1 below summaries the experimental procedure. 
This experiment was approved by the Vancouver Island Re-
gional Science Fair (VIRSF) Ethics committee.
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The second section of the study involved an 
anonymous online survey to obtain statistics on 
how immigration from East to West could impact 
food habits and toilet hygiene practices. The pur-
pose was to better understand the extent to which 
both food habits and toilet hygiene practices change 
due to emigration. The survey was presented to the 
Arbutus Global Middle School (AGMS) students 
under the supervision of the principal Mr. Rob Park-
er, where the students were asked to participate at 
their discretion. The students at this school were 
chosen to participate in this survey due to the large 
diversity of ethnicities. In total 60-students partic-
ipated in the survey which represents 15% of the 
total students.

Due to space limitations, only one key finding 
from the literature review, that supports my hypoth-
esis that toilet hygiene could indeed be a missing 
variable in CLC Epidemiologic studies is presented. 

Figure 1. Agar plate setup of the experiment (right). Working in a sterilized environment at the University of Victoria laboratory under 
the guidance of UVic staff. 

Figure 2. Experimental results trial 1 (round 1, left) and Trial 2 (round 2, right).

Experiment Hypothesis Independent Variable Dependent Variable Controlled Variable 
(Incubation time/

temperature/cleaning 
strategy)

Control Experiment 
(CEXP)

Maximum bacterial 
growth

Time Bacterial Growth 24hrs/37 deg/no clean-
ing

Experiment 1
Toilet Paper (TP)

CEXP>Bacterial growth 
(TP) > W/WS

Time Bacterial Growth 24hrs/37deg/toilet paper

Experiment 2 
Water (W)

CEXP/TP>Bacterial 
growth (W)>WS

Time Bacterial Growth 24hr/37deg/water

Experiment 3
Water and Soap (WS)

CEXP/TP/W/>Bacterial 
growth (WS)

Time Bacterial Growth (24hr/37deg/water+anti-
bacterial) soft soap

Table 1. Experimental setup.
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This section of the study focuses on analyzing data from pub-
lished sources and comparing data that could establish possible 
evidence of toilet hygiene being a missing variable in CLC Ep-
idemiologic studies.

RESULTS
Bacterial growth experiments for each participant showed clear 
variations in growth patterns between cleansing methods under 
different test cases (C, TP, W, WS). Figure 2 shows test results 

for the two trials performed, where toilet paper samples had 
more bacterial growth than the other water-based methods of 
cleaning. 

In assessing aim two, students approached by the school-
based survey indicates the following results (Figure 3).

The majority of students (57%) had parents or grandpar-
ents who emigrated (Figure 3B). 78% used toilet pa-
per for hygiene (Figure 3C), and 43% of individuals 

Figure 3. Graphs depicting the school-based survey response presented as percentage of total participants (%).
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said their bathroom hygiene had not 
changed from their country of origin 
(Figure 3D). 66% of the students had 
parents or grandparents who used toi-
let paper for anal cleansing (Figure 3E). 
45% of participants said their eating 
habits/styles included a mix of ethnic 
background and North American style 
food (Figure 3F). Individual results 
showed that Emigrants from East tends to 
eat ethnic food more. Finally, results from the 
liteature review are presented in Figure 4.

In Figure 4, the top two panels show 
male and female world CLC incidences (age 
standardized) based on GLOBOCAN2000, 
the two middle panels show the Global Dis-
tribution of Meat Consumption and Food 
(energy) consumption, and the bottom panel-
shows a map of toilet paper cost per capita for 
48 countries in the world taken in 2017. The 
latter was generated based on consumer sta-
tistics obtained from “Statista”(https://www.
statista.com/), and the results were mapped 
using a free online mapping tool (http://map-
inseconds.com/). Unfortunately, the “Statista” 
portal only releases consumer statistics for 48 
countries free of charge; as such, many parts 
of the world are marked as “No Data” in this 
map. However even with limited toilet paper 
usage data, clear relationship between coun-
tries with higher CLC incidences and higher 
toilet paper usage emerged. As can be seen, 
meat and food consumption maps, toilet pa-
per usage map and the CLC maps are closely 
related. If high meat consumption is consid-
ered as contributing to CLC, then based on 
the world distribution patterns, toilet hygiene 
practices should also be considered as con-
tributing.  

DISCUSSION
Epidemiological studies suggest a significant CLC burden in the 
Western world and a lower burden in the East. There are marked 
differences in eating habits and toilet hygiene practices of these 
two groups of countries. This research is an attempt to shed light 
on a potential relationship between toilet hygiene practices and 
CLC using a mixture of real data, extrapolations from limited 
samples and informed guesses. So far, CLC related epidemio-
logic studies have not considered toilet hygiene practices as a 

variable. Through literature review on toilet hygiene practic-
es, toilet paper usage statistics and trends around the world, 
this study suggests that there could be a notable correlation 
between CLC and toilet hygiene. Further, the experimental 
component qualitatively identifies impacts of various sanita-
tion interventions on hygiene. This is an aspect of hygiene that 
has rarely been studied.  

The results of the first experiment that included swabbing 
tests, indicated overall, the water and antibacterial soft soap 
producing the best cleansing results. These results suggest 

Figure 4. World CLC incidences, food and meat consumption and cost of toilet paper.
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that water based anal cleansing methods are better than toilet 
paper. Even ecologically, wash method is better for the environ-
ment.  The second aim of the study, that was approached by the 
school based survey indicated that due to westernization (i.e. 
emigration to the west) not just food habits but also considerable 
changes to toilet hygiene habits from the country of origin takes 
place.  However, the impact of these noticeable changes in toilet 
hygiene practices from washing to wiping due to emigration is 
not accounted in most CLC Epidemiological studies as a rea-
son for the increase in CLC incidences in emigrants when em-
igration occurs from East (i.e. Japan, India) to West (i.e. USA) 
(Mishra et al, (1996), Stewart B.W. and Wild C. P. (2014), Ferlay 
et al (2014)) . To this end, the results of this survey sheds light 
on the value of adding the impact of changes to toilet hygiene 
practices from westernization into CLC Epidemiologic studies 
moving forward. 

Finally, as per the literature review, even with limited toi-
let paper usage data, clear relationship between countries with 
higher CLC incidences and higher toilet paper usage emerged.  
As can be seen, meat and food consumption maps, toilet pa-
per usage map and the CLC maps are closely related. If high 
meat consumption is considered as contributing to CLC, then 
based on the world distribution patterns, toilet hygiene practices 
should also be considered as contributing.  As such, researchers 
should consider including toilet hygiene practices as a variable 
in future CLC Epidemiologic studies.

CONCLUSION
This study suggests use of water for cleansing as a method to im-
prove peri-anal hygiene. Relating to this, and the strong emerg-
ing patterns between the world distribution of CLC incidences 
and toilet paper usage, it is recommended that toilet hygiene 
practices be considered as a variable in future CLC epidemio-
logic studies. This step will provide insight into one of many 
lifestyle changes that could reduce the CLC burden from the 
world. In addition, moving from Wipe to Wash will shift the 
world towards eco-friendlier living. 
Hopefully the results of this study would motivate researchers to 
connect toilet hygiene practices with all CLC related epidemio-
logical studies. In the meantime, it would be prudent to wash in 
place of wiping for those who are susceptible to developing CLC 
from family history or other health reasons. 
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