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Abstract

Background: Cross contamination can occur in restaurant kitchens when food contact surfaces
such as countertops are inadequately cleaned between preparation of raw and ready to eat foods.
Previous research has demonstrated that washing with detergent and water, rinsing, then
applying a sanitizer solution is the most effective cleaning method. The second most effective
cleaning method is to use detergent and water alone. In practice, the author has observed
kitchen staff using sanitizer alone to clean kitchen countertops. This study surveyed British
Columbia restaurant kitchen staff on current practices and makes recommendations to improve
cleaning and sanitization practices for the purpose of preventing cross contamination.

Methods: A survey was prepared using SurveyMonkey and distributed through Facebook to the
author’s contacts in the restaurant industry. The Facebook post included a request for anyone to
share the survey link with their contacts who work in BC restaurant kitchens. The survey was
shared 21 times by 14 different people. The survey asked questions about restaurant type and
position, Foodsafe level, and about cleaning practices such as frequency and cleaning compounds
used.

Results: When asked what cleaning compounds are most often used to clean work surfaces
(countertops) in their restaurant, 56.5% of respondents reported sanitizer solution only, 30.4%
of respondents reported soap & water followed by sanitizer solution, and 13.0% reported soap
and water only. When asked why sanitizer solution only was used to clean countertops, 46.2% of
respondents said it was company policy, 23.1% of respondents said time savings, and 15.4% of
respondents indicated that an Environmental Health Officer had recommended sanitizer use and
that is what lead to sanitizer alone being used to clean countertops.

Conclusions: In practice, some restaurant staff do not use sanitizer effectively and may believe it
is a substitute for detergent. Using sanitizer alone is not as effective as using detergent alone.
Detergent alone can provide a 2-3 log bacterial reduction. If staff are busy and are only going to
use one cleaning step, detergent alone is the best method. Environmental Health Officers should
review sanitation plans and talk with operators to determine current cleaning practices in food
service establishments. Operators and staff should be re-educated on the importance of the
three-step method. It may be beneficial to recommend that sanitizer use be decreased overall to
encourage the use of soap and water. It may only be necessary to use sanitizer after high-risk
jobs such as preparing raw meat or at the end of the day.

Keywords: sanitizer, sanitize, sanitizing, disinfect, chemical, effectiveness, efficacy, detergent,
soap, food contact surface, countertop, public health, cross contamination, restaurant, food
service establishment, dirt, soil, debris, residue, clean



Introduction

It is estimated that food borne illness affects
1 in 8 Canadians every year. (1) These
illnesses can be severe with some leading to
death. Canadians can contract a food borne
illness in their own home or while dining
out at a restaurant. Food borne illness is a
preventable disease if food is prepared and
served in a manner that prevents
contamination and growth of pathogens.
One pathway for microorganisms to enter a
food is by cross contamination. Cross
contamination can occur when
microorganisms from raw food ingredients
are unintentionally transferred to ready to
eat foods. This can happen when
knifes/tools, cutting boards, hands, or
countertops are inadequately cleaned and
sanitized between jobs. Most guidelines
require that food contact surfaces go
through a three-step cleaning process:
wash, rinse and sanitize. This process
should result in a surface that is free from
contamination.

Through observation of kitchen staff
cleaning countertops, the author has noticed
that the three-step method does not always
take place. Anecdotally, cooks have told the
author that only the sanitizing step (without
prior washing and rinsing) is used on dirty
countertops throughout the day and in
between jobs. In some kitchens, cloths are
kept soaking in a bleach solution and
periodically used to wipe down dirty
surfaces. Alternatively, sanitizer could be
sprayed from a bottle onto a dirty surface
and wiped off with a towel. Most kitchens
are a busy place and cooks may not want to
take the time to perform three steps.
However, skipping the first two steps could
be problematic because sanitizer may not
be as effective if applied directly onto a dirty
surface

The purpose of the evidence review was to
compare the efficacy of using sanitizer alone
to detergent alone to detergent followed by
a sanitizer. Regulations, guidelines, and
studies pertaining to cross contamination
and the cleaning & sanitizing of food contact
surfaces were examined. This information
was compared with results from a survey of
current cleaning practices in British
Columbia (BC) restaurant kitchens. This
study aims to identify gaps in research,
policy and knowledge to direct further
action with the intent of improving public
health.

Evidence Review

Cross Contamination

Cross contamination can transfer
pathogenic bacteria from raw products to
ready to eat foods via cutting boards,
utensils, equipment, cleaning cloths and
countertops. In many cases, washing or
disinfection of kitchen equipment may not
be sufficient to remove pathogens. (2) For
this reason, it is often recommended that
separate utensils and cutting boards be
used for raw and ready to eat products.
This would not necessarily be practical for
certain types of equipment and countertops
because they are stationary. Although it is
recommended that separate areas of the
kitchen be allocated for raw and ready to
eat foods, restaurant kitchens are often
small and counter space must be used for
both jobs. In 1994, Humphrey, Martin, &
Whitehead found that Salmonella enteritidis
could be found on surfaces up to 40 cm
away from the mixing bowl after mixing raw
eggs and could be recovered up to 24 hours
after contamination. (3) This supports the
need for effective cleaning and sanitizing of
counter tops. It is also important to note
that some pathogens have a very low
infective dose (<100 cfu for E. coli) and if
even only a small amount is transferred, it
could potentially lead to outbreaks. (4)

Regulations

Restaurants in BC are governed under the
Food Premises Act and Regulations. (5)
Section 17 (1) of the regulations states that
“every operator of food premises must
ensure that the equipment, utensils and
food contact surfaces used on the premises
are washed and sanitized in a manner that
removes contamination”. How this
requirement is met is up to the
Environmental Health Officer (EHO) and the
operator to decide.

Guidance on specific cleaning steps that may
be used to meet requirements of the
regulations can be found in the Canadian
Food Retail and Food Services Code. (6) The
code states that cleaning should involve four
steps: removing gross debris from surfaces,
applying a detergent solution to loosen soil
and bacterial film and hold them in solution
and suspension, rinse with water to remove
loosened soil and residues of detergent, and
finally sanitizing.

A general definition of sanitation is the
creation and maintenance of hygienic and
healthful conditions, and more specifically
preventing contamination with



microorganisms that cause foodborne
illness. (7) A more specific definition can be
found in the Canadian Food Retail and Food
Services Code: “surfaces are effectively
sanitized when after application (of a
chemical sanitizer) on a cleaned surface, a 5
log reduction of disease causing
microorganisms is achieved.” (6) The United
States Food and Drug Administration (FDA)
Food Code states sanitizers must be applied
after cleaning and that contact times should
be consistent with Environmental
Protection Agency registered label use
instructions. (8) The contact time for most
sanitizing solutions according to the FDA
Food Code is 30 seconds.

Health Canada has somewhat different
performance standards for non-halide
chemical sanitizers. To approve a sanitizer
for use, Health Canada requires a 5 log
reduction for each bacterium (only specific
bacteria that are tested) within a 30 second
contact time (likely in a laboratory setting).
(9) However, Health Canada also indicates
that at specific concentrations of certain
sanitizers, 10 minutes contact time is
required for sanitization, and in this case
they do not mention surface cleanliness.
Table 1 lists some Health Canada approved
chemical sanitizers.

Table 1. Health Canada Approved Hard
Surface Sanitizers (10)

Active Minimum Contact
Ingredient Concentration time for

Sanitization
10 minutes

Quaternary 450 ppm
ammonium
compound

Chlorine 100 ppm 10 minutes
releasing

compound

e.g. sodium

hypochlorite

It is interesting to note that the both the
Canadian Food Retail and Food Services
Code and FDA Food Coda require a clean
surface and a contact time of 30 seconds
whereas Health Canada does not mention
surface cleanliness and requires 10 minutes
of contact time for sanitization. This could
indicate that if restaurant do not use soap
and water before sanitizer application, a full
10 minutes of contact time may be required.

Interaction with Organic Matter
A clean surface is required before sanitizing
because organic matter decreases the

effectiveness of sanitizers. In 2007, Lee,
Cartwright, Grueser, & Pascall found that
organic matter protected bacteria in a
dishwasher. (11) Although the conditions in
a dishwasher are not the same as on a
countertop, a similar protective effect could
occur. NCCEH also advises that for
sanitizers to be effective, the surface must
be properly cleansed and rinsed first. (12) A
textbook definition states “the function of
soap or detergent is to lower the surface
tension of water so that soils may be
dislodged, loosened, and suspended in
solution before rinsing”. (7) “Chemical
sanitizers do not function to loosen or
remove soil and can in fact react with
organic materials that have not been
previously removed”. (7)

Different sanitizers can react differently
with organic matter. Two of the most
common sanitizers used on countertops
contain chlorine or quaternary ammonium
compounds as the active ingredient.
Chlorine compounds will react with organic
matter and deteriorate rapidly with
exposure to light. Quaternary ammonium
compounds are said to be more stable when
exposed to organic matter but are
incompatible when used with soap because
of a reaction between cationic and anionic
molecules. Detergent and sanitizer cannot
be combined into one single step.(7)
Bacteria can also be transferred from one
surface to another by cleaning cloths
themselves.(13) The author has noticed that
some restaurants require cloths to be held
in a bucket with a chlorine bleach solution,
and are then reused throughout the day.
This practice can be a problem because of
the exposure to light and organic
compounds

Cloths should be frequently changed
throughout the day or disinfected after each
use. (13) The best practice would be to use
disposable paper towel for cleaning food
surfaces and equipment, but this would be
wasteful.

Detergent Alone vs. Sanitizer Alone vs.
Detergent-Rinse-Sanitize

The following section compares the
effectiveness of using detergent alone to
using sanitizer alone to using the
recommended method of detergent, rinsing
and sanitizing.

In the studies that compared detergent-
rinse-sanitize (DRS) to soap alone or
sanitizer alone, DRS was found to be the
most effective, most of the time.(12,14-18)



DRS was often found to be totally effective
for removal of bacteria from various
settings while detergent alone was only
somewhat effective. (16-18) These studies
were executed in a laboratory and factory
environment. Since there is some scientific
backing to the detergent-rinse-sanitize
method, it would be expected to be most
effective every time. However, in 1984,
Tebutt found that in practice, DRS was less
effective than using detergent alone. (13)
Tebutt suggested that the frequency and
efficacy of cleaning of equipment and work
surfaces was more important than use of
disinfectant. Tebutt’s study involved
sampling and conducting a survey regarding
cleaning practices at various food premises.
In practice, use of disinfectants can lead to a
false sense of safety. Staff may believe that
the disinfectant can reduce or eliminate the
need to use detergent and water. Staff may
also not be trained on proper concentration
and contact time leading to ineffective use.
NCCEH also reported that although a
disinfectant is required, regular and
effective cleaning might be more important
because cleaning and rinsing alone may
achieve a 2 to 3 log reduction. (12)
Although Tebutt’s study is dated (1984) the
inadequate training of staff can still exist in
restaurant kitchens today.

In the four studies that compared detergent
alone to sanitizer alone, detergent alone
was always more effective. (2,13,14,19) In a
study by NSF involving dishwashers, a wash
cycle using detergent was compared to a
sanitizing rinse. Glasses contaminated with
E. coli and skim milk were run through an
automatic dishwasher. No bacteria were
found on the glasses after the detergent
wash alone. After just the sanitizing rinse,
bacterial counts of 103 to 105 were found.
(19) Although this study involved
dishwashers and not countertops and the
wash cycle could have imparted more
mechanical action than the rinse, the results
are still quite significant. In another study
involving cutting boards, detergent alone
was found to be effective at removing
bacterial contamination. (20)

Methods

The survey was made available online
through the Survey Monkey website. (21) A
computer was required for the researcher
as well as for the respondents to the survey.
The researcher posted a link on Facebook
and distributed it to her contacts in the
restaurant industry. The link connected to

the Survey Monkey website where potential
respondents read a cover letter detailing
purpose and ethical considerations.
Potential respondents then decided if they
wanted to participate in the survey. The
Facebook post included a request for
anyone to pass the link along to their
contacts who work in BC restaurant
kitchens. Ideally this would initiate a
“snowball effect” and result in a larger
number of responses. The survey was
shared 21 times by 14 different people on
Facebook. The persons that shared the
survey were all “Facebook friends” of the
researcher. Although the survey was shared
a relatively high number of times, the
“snowball effect” did not appear to take
place. The Facebook link was left open for 3
weeks and reminders to complete the
survey were sent out periodically.

All persons who worked in a restaurant
kitchen in BC within the last year were
eligible to take the survey. Initially the
survey received 47 responses but 24 had to
be eliminated for not meeting the inclusion
criteria. Respondents were excluded for the
following reasons:

1. Answering “no” to the first question:
“Have you worked in a restaurant kitchen in
BC for at least 1 month within the last year
and do you agree to participate in the
survey?” (7 respondents)

2. Choosing “other” and writing “server” in
response to the question: “What is your
position in the restaurant kitchen?” (5
respondents)

3. Incomplete responses. (12 respondents)
*Note: one respondent who completed all
questions but the last one was still included.

Results

The purpose of this research project was to
find out what cleaning and sanitizing
methods are most frequently used in
restaurant kitchens and why these methods
are used. The type of data gathered was
strictly nominal. Descriptive statistics and
inferential statistics (chi-square) were used
to analyze the data.

Descriptive Statistics

Descriptive statistics were analyzed using
features provided on the Survey Monkey
website and excel. The results of the
descriptive statistics are presented in the
following tables and graphs.



Figure 1 (below) illustrates the responses to
the question: “Have you taken Foodsafe
Level 1?” Of the twenty-three respondents,
eighteen had taken Foodsafe Level 1 and
five had not.

Figure 1. Foodsafe Level 1

Yes
“No

The following chart (Figure 2) depicts which
cleaning compounds are most often used to
clean countertops in the respondents’ place
of employment.

Figure 2. Cleaning Compounds
Soap & water alone
W Sanitizer alone

N g Soap & water followed
by sanitizer

Table 2 (below) shows why the respondents
who most often used sanitizer to clean work
surfaces (countertops) chose to do so.

Of the respondents who indicated that
sanitizer was applied from a bucket, Table 3
indicates how often the sanitizer in that
bucket was changed.

Table 3. Sanitizer Bucket Replacement Times

Less than every 2 hours 50.0%
Between 2 and 4 hours 20.0%
Between 4 and 6 hours 0.0%

Between 6 and 8 hours 20.0%
More than every 8 hours 10.0%

Of all the respondents who selected
“sanitizer alone” as the most frequently
used cleaning method, Table 4 (below)
indicates the typical contact time.

Table 4. Sanitizer Contact Time

0-30 seconds 54.5%
31 seconds to 1 minute 18.2%
1-2 minutes 0.0%
Over 2 minutes 0.0%
Until it dries (not wiped off) 27.3%

Table 2. Why is Sanitizer Used?

Company policy 46.2%
Most effective 7.7%
Time savings (as opposed to using soap 23.1%
and sanitizer)

EHO (Health Inspector) recommended 15.4%
sanitizer use

Other (please specify) 7.7%
Other:

People are unaware. They think the sanitizer is "like"
soap

Of the respondents who selected “sanitizer
alone” as the most frequently used cleaning
method, Figure 4 (below) depicts how the
sanitizer is most often applied.

Figure 3. Sanitizer Application

Bucket

& Spray
Bottle

Figure 5 (below) depicts the responses to
the following scenario question. “You have
just sliced chicken on a cutting board using
a knife. The knife and cutting board are
taken to the dish area to be cleaned. Next
you are going to use the same work area to
prep ready-to-eat food such as vegetables
for salad. How would you clean the
countertop between these jobs?”

Figure 4. Scenario Responses

Soap & water
alone

Sanitizer alone

Soap & water
followed by
sanitizer

|

Inferential Statistics

Chi-square tests were used to compare
restaurant type (chain/independent/other),
position in the kitchen
(management/cook/dishwasher), and
Foodsafe to cleaning compounds used.
When comparing restaurant type and
cleaning compounds used, the p-value was
found to be 0.182 and therefore there was
no association between restaurant type and
cleaning compounds used.

When position in the kitchen and cleaning
compounds used, the p-value was found to
be 0.453 and therefore there was no
association position in the kitchen and
cleaning compounds used When comparing
Foodsafe Level 1 and cleaning compounds




used, the p-value was found to be 0.431 and
therefore it can be concluded that there is
no association successful completion of
Foodsafe Level 1 and cleaning compounds
used.

Discussion

Overall, the cleaning compound that
respondents reported as being used most
often to clean countertops was sanitizer
solution only (56.5%). 30.4% of
respondents indicated they would use soap
& water followed by sanitizer and 13.0%
said they would use soap & water only.
Although the sample size was small, this is
troubling because previous studies have
indicated that using sanitizer alone is the
least effective method when compared to
detergent alone or the detergent-rinse-
sanitize method. In the studies that
compared detergent-rinse-sanitize (DRS) to
detergent alone or sanitizer alone, DRS was
found to be the most effective, most of the
time. (12,14-18). In the studies that
compared detergent alone to sanitizer
alone, detergent alone was always more
effective. (2,13,14,19)

When asked why sanitizer alone was used
to clean countertops, the responses were
varied. Most respondents said it was
company policy (46.2%) and the second
most likely response was time savings
(23.1%). Some respondents (15.4%)
indicated that an EHO had recommended
sanitizer use and that is what lead to
sanitizer alone being used to clean
countertops. One respondent selected
“other” and indicated the reason sanitizer
alone was used was that “People are
unaware. They think the sanitizer is like
soap.” It is the speculation of the researcher
that it could the policy of certain restaurants
or health authorities that a sanitizer
bucket/bottle be kept by each station. Then
when it is time to clean, the cook/chef may
be likely to just reach for the easily
accessible sanitizer rather than go to get
soap and water. These findings are
consistent with a 1984 study by Tebbutt.
He found that in practice, use of
disinfectants could lead to a false sense of
safety. (13) Staff may believe that the
disinfectant can reduce or eliminate the
need to use detergent and water. (13) Staff
may also not be trained on proper
concentration and contact time leading to
ineffective use.

If the sanitizer was kept in a bucket, most
respondents (90%) indicated that the
bucket was changed and replaced with fresh
solution more often than every 4 hours. This
is good practice because bacteria can also be
transferred from one surface to another by
cleaning cloths themselves. (13) Only one
respondent indicated that the solution was
not usually changed for over 8 hours at a
time.

When asked about contact time, the
majority of respondents (54.5%) said that
after applying sanitizer it was wiped off
within 0-30 seconds. This is insufficient
contact time for sanitizer on a cleaned or
dirty surface. The contact time for most
sanitizing solutions according to the FDA
Food Code is a minimum of 30 seconds (8).
Some respondents indicated that sanitizer
was left on for 30 seconds to 1 minute
before being wiped off. This would be
sufficient contact time if the surface had
been previously washed and rinsed.
However these respondents were the ones
that indicated only sanitizer was being used
to clean. A few respondents indicated that
sanitizer was left on the surface until it
dried (not wiped off). This is good practice
but may still be insufficient if the surface
was not previously cleaned. Health Canada
does not mention surface cleanliness and
requires 10 minutes of contact time for
sanitization. (10)

When asked the scenario question that
described prepping raw chicken and then a
ready to eat food using the same work area,
the majority of respondents (50%)
indicated that soap & water followed by
sanitizer solution would be used to clean
the countertops. This is higher than the
30.4% of respondents who said soap &
water followed by sanitizer was used most
often to clean countertops. This indicates
that approximately half of respondents are
aware that soap & water followed by
sanitizer is the most effective method and
they are willing to take the extra time and
effort in this situation. A significant number
of respondents (40.9%) still indicated that
they would still use sanitizer solution only
to clean up after this scenario, and the
remainder (9.1%) would use soap & water
only. This is especially troubling because of
the potential for cross contamination in this
situation. In 1994, (Humphrey, Martin, &
Whitehead) found that Salmonella
enteritidis could be found on surfaces up to



40 cm away from a mixing bowl after mixing
raw eggs and could be recovered up to 24
hours after contamination. (3)

The majority of respondents have taken
Foodsafe Level 1 (78.3%). It was found that
there was no association between having
taken Foodsafe Level 1 and cleaning
compounds used. This could indicate that
there is not enough emphasis in the
Foodsafe Level 1 course on proper cleaning
and sanitizing steps.

Although using detergent alone was found
to be more effective than using sanitizer
alone in multiple studies (2,13,14,19), and
more effective than detergent-rinse-sanitize
in one study (13), this survey found that
only 13% of respondents most often used
soap & water alone to clean countertops.
When asked why they chose this method,
company policy and time-saving were cited,
as well as one respondent who indicated
“Time saving and because the food is
heavily plant based. Every time meat is
prepped sanitizer is used. Hot soap and
water in between other jobs.” This response
seems like the ideal cleaning and
sanitization policy for restaurants to have
because there is likely not much of a
bacterial load on the counter between most
jobs and soap & water can reduce bacterial
contamination by 2-3 logs. (12)

In order for sanitizer to be effective, studies
have shown that it must be applied on a
cleaned and rinsed surface. (11,12). The
results of this study indicate that sanitizer
alone is frequently being used for cleaning
countertops in BC restaurant kitchens. This
practice should be changed to prevent
cross-contamination that could lead to an
outbreak. One solution would be to de-
emphasize the importance placed on
sanitizer. Kitchens are busy places and staff
are not likely to take the time to use the
detergent-rinse-sanitize method for every
cleaning job. Since detergent alone is the
second most effective method, soap & water
should be used most of the time and
sanitizer should be used only where the
potential for cross contamination is the
highest.

Recommendations

Environmental Health Officers should
review sanitation plans and talk with
operators to determine current cleaning
practices in food service establishments.

Operators and staff should be re-educated
on the importance of the three-step method.
It may be beneficial to recommend that
sanitizer use be decreased overall to
encourage the use of soap and water. It may
be practical to only require sanitizer after
high-risk jobs such as preparing raw meat
or at the end of the day.

Limitations

The most significant limitation was the
small sample size for this survey. Although
47 responses were initially received, 24 had
to be eliminated for various reasons. With
more time/money, an in person survey in
restaurant kitchens could have been
conducted, increasing the response rate and
the validity. Another limitation was that the
sample reached may not be representative
of the entire population of restaurant
kitchen staff in BC. The researcher
distributed the survey to her Facebook
contacts and 14 different people shared it.
However, there was no second round of
sharing (snowball effect) and there is a
possibility that some of the respondents
worked in the same restaurant. With more
time, the Facebook link could have been left
open longer and other methods to
encourage sharing and responses could
have been looked at such as restaurant
industry groups or Linkedin.

Future Research

A microbiological study would be useful,
directly comparing the effectiveness of
using soap & water alone to sanitizer alone
to soap & water followed by sanitizer on
countertops. This study could also be
repeated, possibly taking place in person at
restaurants to elicit a higher response rate.

Conclusions

Cross contamination can take place in
restaurants and lead to an outbreak. The
regulations requiring a detergent-rinse-
sanitize cleaning method are supported by
scientific evidence that this removes the
most bacterial contamination when done
correctly. In practice, some restaurant staff
do not use sanitizer effectively and may
believe it is a substitute for detergent. Using
sanitizer alone is not as effective as using
detergent alone. If staff are busy and are
only going to use one cleaning step, soap &
water alone is the best method. Sanitizer
may not be required for every cleaning job
but should be used when the potential for
cross contamination is high. Further studies



that look specifically at the potential for
cross contamination via food contact
surfaces cleaned with detergent alone
compared to sanitizer alone would be
beneficial.
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