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Abstract	  

North America's core cultural reference books, professional journals and magazines 

recognize tattooing as a well-established art form.  Over the last three decades, tattooing has 

gained increased popularity worldwide. In Canada, in addition to the federal guidelines, several 

provinces have regulations and guidelines to reduce the risk of disease transmission in tattoo 

parlors. The Health Canada guidelines for tattoo parlors state that a tattoo machine should be 

covered using a plastic bag during the tattooing procedure but a significant number of tattoo 

artist do not follow this recommendation.   

The electromagnetic tattoo machine is the most widely used tattoo apparatus in North 

America and the general belief amongst tattoo artist is that in presence of a plastic bag an 

electrostatic charge is created due to the rapidly oscillating needle bar, which in turn increase the 

organic contaminants on the tattoo machine. The purpose of the study was to analyze the organic 

contaminate that settles on a tattoo machine during the tattoo procedure and to assess whether 

bagging a tattoo machine results in an increase in organic load.  

Using Quick Swabs, 19 samples were collected from a Bagged Tattoo Machine and 

another 19 from an Unbagged Tattoo Machine. The swabs were then analyzed through an ATP 

Hygiene Monitoring System and the data points (Relative Light Units) were compared. The 

results showed a 3 fold increase in organic load when the tattoo machine was left unbagged, 

indicating that a plastic cover provides an extra level of safety by reducing the organic 

contaminant that settles on the tattoo machine. 
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                                                          INTRODUCTION 

            Once thought to be exclusively the domain of gang members, prisoners, and those in the 

military, tattoos are now increasingly popular with the general population. The increasing 

visibility of tattoos on high-profile individuals such as athletes, musicians, and actors, combined 

with the increasing acceptability of tattoos among professionals, have made tattoos a common 

part of modern culture. Nevertheless, tattoo artists are subject to little regulation, and tattoo art 

comes with some real health risks. It is important for Environment Health Officers to understand 

the health risk associated with tattoo parlors to better educate the general public and ensure that 

tattooist maintain a safe environment for all their clients. 

The study was proposed by Elwood when he visited BCIT as a guest lecturer. Elwood is 

a professionally trained and certified body piercer and tattooist. The guidelines published by 

Health Canada recommends that tattooist cover the tattoo machine during the tattooing procedure 

to decrease the level of contamination [Health Canada, 1999]. Elwood and several other 

tattooists are concerned that covering the tattoo machine with a plastic cover increases the 

microbial contamination but there is no evidence that proves this [Elwood, 2011]. The project 

intrigued the author because of the increase popularity of tattoos in the Western world. The 

author, himself has been contemplating about getting a tattoo for several years and has been 

concerned with the risk associated with tattoo parlors. The author considers the project as an 

opportunity to conduct a study that would help improve the standards within tattoo parlors.   

 

LITERATURE REVIEW 

 Body Art 

Body art, where art is made on the human body, is a sub-category of performance art; in 

body art, the artist uses or abuses the body to express a particular statement.  The most common 

forms of body art are tattoos and body piercings, but other types include scarification, branding 
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and body painting.  Body art is often used as a means to communicate a person’s status in 

society, display accomplishments, and encodes memories and life histories [Schildkrout. 2001]. 

Tattoos 

Tattooing is the insertion of ink or some other pigment through the outer covering of the 

body, the epidermis, into the dermis the second layer of the skin. Tattoo artist use a sharp 

implement to puncture the skin and thus make an indelible mark on the body. [Schildkrout, 

2001].A series of marks results in varying patterns or figures, leading to an artistic design, 

picture or image according to the purpose of the tattoo. Different groups and cultures have used a 

variety of techniques for tattooing. Traditional Polynesian tattooists punctured the skin by 

tapping the needle with a small hammer, while the Japanese worked with bundles of needles set 

in wooden handles. In the late 19th century, the tattoo machine revolutionized the tattoo industry 

in the west, expanding the range of possible designs and the ease with which tattoos may be 

applied to the body [Schildkrout, 2001]. 

Regardless of the method of application, creating living art is a unique talent and involves 

the risk of disease transmission. Puncturing the skin using needles is an invasive procedure that 

puts the tattoo artist and the client at risk of being exposed to multiple blood-borne pathogens. It 

is possible to transmit viral infections such as Hepatitis B & C and Human Immunodeficiency 

Virus (HIV)/Acquired Immunodeficiency Syndrome (AIDS) through tattooing and piercing, as 

well as bacterial skin infections such as Streptococcus and Staphylococcus [CDC, 2008]. 

The Tattooing Apparatus  

 A tattoo machine is a hand-held device generally used to create tattoos. Modern tattoo 

machines use alternating electromagnetic coils to move a needle bar, injecting the skin with 

pigment 50 to 3,000 times per minute to a depth of 1/64th to 1/16th of an inch.  Functionally 

speaking there are two types of electromagnetic tattoo machines used; a liner tattoo machine and 

shader tattoo machine. The purpose of a liner machine is to draw the outlines of a tattoo and the 

shader is used to fill a tattoo [Jordan,2008]. 
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Figure 1. Tattoo machine  [Laser removal, 2011] 

The tattoo machine essentially consists of a base that houses the mechanism, and two 

coils of wire wrapped around an iron core. The coils are connected to a DC power supply by a 

spring coiled U-cable known as the clip cord. Needles are soldered onto a moveable shaft called 

the "armature bar" which is inserted into a stainless steel tube that serves as the “grip”. The 

needle bar may contain anywhere from 1-14 needles which are disposable [Jordan,2008]. 

Attached to the armature is a front and rear spring. These springs may vary in thickness and be 

altered to each individual tattooist’s preferences. The rear spring attaches the armature to the 

frame of the machine and the front spring rests on the contactscrew. The contact screw can be 

adjusted to alter the length of the stroke, and the rapid movement of the needle injects the ink 

into the skin[Jordan,2008]. 

Current flows via the coils and the base of the machine, turning the coils into 

electromagnets. The electromagnetic force pulls down the needle bar, which in turns pushes the 

needle into the skin. The action of the needle bar moving down, disconnects the electrical 

connection to the coils, turning off the magnets. The spring assembly brings back the needle bar, 

causing the needles to move back allowing the points to make contact [Jordan, 2008]. These 

movements create an oscillatory motion that allows the needles to rapidly and repeatedly pierce 

through the skin, depositing ink in the dermis layer. (Alberta Health & Wellness, 2002) 
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Public Health Significance 

Health Risk Associated with Tattoos 

Tattoo parlours have been associated with many different types of infections and adverse 

skin reactions. The most common health hazard associated with tattooing are localized skin 

infection caused by Staphylococcus aureus and blood borne illness, such as Hepatitis B and 

Hepatitis C. Infections arises from the procedure itself, which requires piercing the skin through 

the use of needles[CDC,2008]. Today, the most common equipment used in the tattoo industry is 

the electric tattoo machine; the needle (of the tattoo machine) punctures the skin at a depth of 1-4 

millimeter, carrying the dye into the dermis.  The introduction of the dye through the punctured 

skin can also introduce microorganism from the environment causing various infections. The 

tattooing procedure can result in bleeding due to the puncturing action of the needles. If the 

needles or equipment is contaminated with infected blood, the client can acquire blood borne 

diseases including but not limited to Hepatitis B and Hepatitis C. The hepatitis virus can survive 

in dried blood for a few days, therefore improper sterilization and disinfection of tattoo 

equipment and use of infected needles increases the risk of disease transmission [CDC,2008]. 

Hepatitis B was the most common infection acquired by tattooing, especially amongst Australian 

aborigines and Spanish gypsies[Nishioka,2001]. 

Untrained tattoos artists operating tattoo parlours have an elevated risk of disease 

transmission due to unsanitary workplaces, non-sterile tattoo equipment and contaminated ink. In 

2005, six unlinked clusters of skin and soft tissue infection caused by methicillin-resistant 

Staphylococcus aureus (MSRA) were investigated in United States. The outbreaks were linked 

to 13 unlicensed tattooists in three US states. The use of non-sterile equipment and suboptimal 

infection control practices were identified as a potential caused of the infections. [CDC, 2006] 

In addition to infection, hypersensitivity reactions can be caused by the introduction of 

foreign ink into the dermis. Tattoo inks contains a wide variety of ingredients that can cause skin 

reactions[CDC,2008].While aluminum, oxygen, titanium, and carbon are the most common 
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elements of tattoo ink and have been found to be safe, mercury, chromium, cadmium, and cobalt 

are also commonly used and have all been associated with delayed hypersensitivity reactions. 

[CDC,2008].   

The Health Risks Associated with Tattoo Machines 

Many tattoo artists understand the risks associated with tattooing and most reputable 

tattoo shops follow a strict code of cleanliness and universal precautionary measures 

[Elwood,2011]. The increased awareness of blood-borne diseases and other infections among 

tattoo artists, the establishment of several associations and schools, along with the government 

based guidelines for tattoo studios have led to standard and safety improvements in tattoo 

parlors, resulting in decreased risk of disease transmission. Most artists realize the importance of 

sterilization and disinfection; each tattoo procedure uses a sterilized single-use needle and 

autoclaves are present in most shops [Elwood,2011]. In addition, tattoo artists must wash their 

hands and change gloves between each client, disinfect all equipment and clean the body site 

with an antimicrobial wash before administering a tattoo, and provide appropriate aftercare 

instructions [Raymond, 2001] 

In a cross-sectional study of professional tattooist in Minneapolis, U.S.A. performed in 

2001, it was found that artists are well aware of the risk associated with tattooing.  Knowledge 

regarding disease transmission and infection control was high and positively associated with 

guidelines and education provided by health authorities. Tattooists demonstrated proper 

universal precautionary measures and most denied that expenses were barriers to infection 

control.  The tattooist followed 44 of the 62 recommended procedures, demonstrating an overall 

high compliance with the regulations set by the health authority. The lowest compliance was 

associated with covering the tattoo machine with a plastic cover; health authorities require tattoo 

artist to cover the machine using a disposable plastic bag during a tattooing procedure. Only 34% 

of the tattooist covered the tattoo machine with a disposable plastic cover[Raymond,2001]. 
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Risky Tattooing Procedures 

  There is evidence that Hepatitis and other infectious diseases can spread through 

contaminated or non-sterile needles. A cross-sectional study of 182 individual with tattoos in 

Brazil showed a significant association between number of tattoos and testing positive for a 

transfusion-transmitted disease (TTD), with an odds ratio (OR) of 2.04 for two tattoos and 3.48 

for three or more tattoos. This means that individuals with two tattoos were 2.04 times more 

likely to test positive for a TTD, while those with three or more tattoos are 3.48 times more 

likely to test positive for a TTD than individuals without tattoos. The odds of testing positive for 

a TTD were higher (OR= 3.25) if a non-professional tattoo artist performed the procedure 

(Nishioka, 2002). In 2001, the Public Health Sentinel Surveillance sites showed that 3% of all 

new cases of acute Hepatitis C in Canada were related to tattoos or piercing. 

A study performed in Norway, indicated tattooing to be a significant risk factor for 

acquiring Hepatitis C virus [Holsen, 1993]. When a tattoo is given in an informal setting (e.g. 

prison), there is an increased risk associated with the transmission of infectious disease. 

Tattooing in prison represents a unique combination of risk factors for blood borne virus (BBV) 

transmission because it is typically performed by untrained operators with homemade, unsterile, 

and frequently-shared equipment [Hellard, 2007]. 

Governance of the Tattooing Industry 

In 1978, a Hepatitis B outbreak was linked to tattoo parlor. This outbreak triggered the 

introduction of guidelines for hygienic tattooing practices in Britain. Within 5 years, laws ( Local 

Government Miscellaneous Provisions Act 1982 [amended 2003]) were implemented to control 

and improve hygienic conditions in tattoo shops. Currently, all tattoo and skin piercing parlors in 

the United Kingdom are required to be registered with health and local authorities [Noah, 2006]. 

In the United States, the tattoo industry is better regulated; every tattoo parlor is required 

to be registered with a health authority and any individual who provides tattooing services is 

required to be licensed. To be a licensed tattoo artist, one must complete an apprenticeship 
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program (at least 200 hours of supervised experience) be certified in disease prevention and 

infection control, and be familiar with aseptic techniques [MDH, 2010] 

 Canada’s tattoo control is very different from the United States. The industry in Canada 

is self governed; tattoo shops are not required to be registered with the local health authorities 

nor are tattoo artists required to be trained or certified. In 1994, the Canadian National Meeting 

on Prevention and Control of Hepatitis C called for the establishment of national guidelines for 

the prevention of blood borne infectious disease due to body piercing and tattooing. In response, 

the Division of Nosocomial and Occupational Infections, Laboratory Centre for Disease Control 

of Health Canada developed Infection Prevention and Control Practices guidelines for Personal 

Service Regulations that included tattoo parlors and other personal service facilities [Health 

Canada, 1999]. The guidelines were based on an assessment of documented evidence and 

potential risk factors associated with tattoo parlors. The intended purpose of the guidelines is to 

describe infection prevention and control practices for personal services operators.  

Infection Prevention and Control Practices for Personal Services 

 The Infection Prevention and Control Practices for Personal Services: Tattooing, 

Ear/Body Piercing and Electrolysis document produced by Health Canada clarifies the roles of 

cleaning, disinfection, and sterilization in reducing the risk of  transmission of communicable 

diseases in personal service establishments (PSEs). In addition, the document classifies common 

equipment and instruments used in PSEs as critical, semi-critical, and non-critical items along 

with the recommended levels of disinfection or sterilization. [Health Canada, 1999]. 
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Table 1. Common critical, semi-critical and non-critical items found in a tattoo parlor [Health Canada,1999]. 

Item 
classification 

Risk  Minimum level of 
treatment to reduce risk 

Treatment used Items at a tattoo 
parlor  

Non-critical Low Intermediate or Low 
level disinfectant 

• 5.25% bleach 
• Quats* 
• 3% hydrogen peroxide 

• Spray bottle 
• Clip cord 
• Tattoo machine 

Semi-critical Moderate to 
high 

High level disinfectant • 2% gluteraldehyde 
• 6% hydrogen peroxide 

• Pigment/ink trays 
• Chuck/clamp 

Critical Extremely 
high 

Sterilization • Steam autoclave 
• Dry autoclave 

• Tattooing needles 
• Metal tube / Grip 

*Quats: Quaternary Ammonium Compound     ** Autoclave requirements see Appendix H 

Role of Environmental Health Officers 

PSEs provide a wide variety of services including aesthetics, tattooing, piercing, and 

body modification. Environmental health officers (EHOs) in each health authority routinely 

inspect PSEs to ensure that public health standards are being met by[Fraser Health, 2011]: 

• ensuring compliance with the Regulated Activities Regulation (note that Personal Service 

Establishments Regulation has been repealed) under the B.C. Public Health Act 

• determining if industry standard practices are being followed with respect to general 

sanitation, disinfection and infection control procedures for the specific type of service 

being offered 

Particular attention is paid to ensure that disinfection and infection control requirements are 

being met in high-risk PSEs, such as tattooing, piercing or other procedures where the skin is 

broken or penetrated as these pose the most hazard to health. [Health Canada, 1999] 

The British Columbia Ministry of Health Planning's Guidelines for Personal Services 

Establishments(revised 2000)are designed to assist operators of personal services establishments 

in preventing health hazards, in particular to reduce the risk of transmitting communicable 

diseases (e.g. Hepatitis B, Staphylococcus, HIV, herpes, etc.) or infestations (e.g. head, body or 

pubic lice) from common-use articles and sharp instruments.  
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Potential Health Risks Associated with Bagging or Not Bagging a Tattooing Machine 

According to the guidelines issued by Health Canada, the clipcord and motor frame are to 

be covered with a disposable plastic sheath during the tattoo procedure, and the plastic cover 

should be discarded after each client service to limit the spread of infectious disease. The 

purpose of covering the tattoo machine is to limit the level of contaminants that settle onto the 

machine during the tattooing procedure. There is an increasing belief in the tattooing industry 

that covering the tattoo machine does not provide a protective effect, but instead attracts more 

contaminants that settle on the machine down the needle. The rapid oscillation of the needle bar 

results in the creation of a static force in the plastic cover. The statically charged plastic cover 

attracts dust and other blood borne contaminant that settle onto the frame of the tattoo machine 

thereby possibly increasing the risk of disease transmission [Elwood, 2011].  

The electromagnetic tattoo machine is categorized as a non-critical item by Health 

Canada’sInfection Prevention and Control Practices for Personal Services document, and 

therefore requires cleaning and disinfecting with the use of low-level disinfectant [Health 

Canada,1999]. Low-level disinfectants kill most vegetative bacteria and some fungi as well as 

enveloped (lipid) viruses. According to the US CDC, the Hepatitis C virus can survive on 

instruments for several days and common cleaning fluids are not strong enough to kill the 

virus.[CDC,2008] The most commonly used low-level disinfectant in tattoo studios isQuaternary 

ammonium compound (Quats). Quats is very effective against gram-positive and gram-negative 

bacteria and moderately effective against viruses. The drawback of Quats is that its disinfectant 

power rapidly declines in the presences of organic matter or dirt,so it can no longer kill microbes 

[Dvorak, 2008]. The motor frame are touched several times during a tattoo procedure and tattoo 

artists fear an increased risk of disease transmission due to improper cleaning. In addition, after 

the tattoo procedure is performed and the equipment is disinfected, the tattooist and client tend to 

observe the tattoo machine with bare hands [Elwood, 2011]. This increases the risk of disease 

transmission Currently there are no studies performed to prove the belief that the plastic cover 

increases microbial contaminant on a tattoo machine [Elwood,2011]. 
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Purpose 

The purpose of this research project is to measure the level of contaminants on tattoo 

machines and to determine whether bagging a tattoo machine is an effective measure to reduce 

contamination. The study will test the level of organic contamination on tattoo machine using an 

ATP bioluminescence system with and without the plastic covering and the level of 

contaminants will be statistically assessed [Elwood, 2011] to determine whether the plastic cover 

reduces or increases the microbial load on tattoo machine. 

 

METHODOLOGY 

The following materials will be used for the study: 

Table 2. Materials required  
SystemSURE II™ATP 
Hygiene Monitoring 
System 

A palm-sized instrument that measures the amount of ATP on surfaces. 
The ATP monitoring system is a hygiene monitoring system and used to 
detect the presence of organic matter including microbes. 

Ultrasnap™ATP Surface 
Test 

A self-contained ATP sampling device used with the SystemSURE II. 
Ultrasnap is a pen-sized sample collection device and contains a unique 
liquid-stable reagent. Ultrasnap is designed exclusively for the Hygiena 
illuminometer 

Tattoo Machine Modern, hand-held device that is used by artist to make tattoos. The main 
component of the tattoo machine is the 2 alternating electromagnets. In 
addition to the tattoo machine, sterile single-use needles are required for 
every tattoo procedure 

Plastic cover A disposable plastic sheet used to cover the tattoo machine before each 
tattoo procedure to insure the highest level of cleanliness to your 
customers and avoid any unwanted complications 

Quats Quaternary Ammonium compound, a low-level disinfectant used to 
disinfect the tattoo machine 

 

SystemSure II ATP hygiene monitoring system 

Adenosine Triphosphate (ATP) is a ubiquitous molecule that acts as a major energy 

storage medium for all living cells, including microorganism and organic particles. Measurement 

of ATP using methods are typically based on the luciferin-luciferase enzyme system (See 
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Appendix A). Since the static force of the needle bar is believed to draw contamination down the 

needle, ATP bioluminescence was selected to perform this study(Hygeina System,2005). 

ATP bioluminescence is a well-established technology that has gained regulatory 

acceptance as a tool to measure surface contamination and SystemSURE II ATP hygiene 

monitoring system (Hygeina System,2005) was used in this experiment.  

The SystemSURE II, in conjunction with the Ultrasnap swab, measures ATP in terms of 

Relative Light Units (RLU). The intensity of light generated from the chemical reaction is 

proportional to the cleaniliness of the surface being tested. ATP hygiene monitoring provides 

accurate and traceable verification of the hygienic status of a surface, which is a key component 

of a good sanitation. In this research paper, ATP hygiene monitoring will help assess the level of 

contamination on the tattoo machine. 

Experimental Procedure 

The tattoo machine was swabbed using the Ultrasnap swabs and the level of 

contamination was measured in RLU using a SystemSURE Plus Luminometer. The study was 

designed to determine the organic contamination load  on the tattoo machine with and without 

the plastic covering Therefore two different tattooing procedures were performed: 

1. The tattoo artist covered the tattoo machine with a plastic cover during the tattooing 

procedure 

2. The tattoo artist did not use a plastic cover during the tattooing procedure   

Due to the nature of the work and the fact that tattoos are by appointments only, Vanessa 

a body piercing specialist collected all samples. The researcher trainedVanessa on how use the 

machine and collect samplesaseptically. Samples were only collected from the work performed 

by 2 tattoo artist(Sailor Jerry & Orange Peel).  

1.Sample collection from tattoo machine with the plastic coverings  

The Ultrasnap swab was used to collect samples from the frame of the tattoo machine and 

electromagnets( Appendix A. Fig2)before the tattoo procedure(R1).This value eliminated any 

errors that  occurs due to background contamination (improper cleaning or natural soil that is 
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present on the machine). The tattooist covered the tattoo machine with the plastic cover prior to 

the performance of the procedure. After the tattoo procedure was completed, the plastic cover 

was removed and discarded, a fresh Ultrasnap swab was used to collected sample from the tattoo 

machine (R2)before using the disinfectant. The differences in the two readings (R2-R1) generates 

a value that  suggest the amount of contaminant that settled on the tattoo machine during the 

procedure. The duration of the tattoo procedure and the type of tattoo machine was also recorded 

for each procedure 

2.Sample collection from tattoo machine without the plastic covering  

Similar to the previous sampling technique, an Ultrasnap swab  was used to collect a sample 

from the tattoo machine before the tattoo procedure was performed (R3).  The machine is left 

uncovered and a sample is collected after the procedure is completed(R4). The differences in the 

two values (R4-R3) suggest the amount of contaminant that settled on the machine during the 

procedure. For methodology and step by step use of the SystemSURE II™ATP Monitoring 

System refer to Appendix A. For diagrammatic representation of procedure, see Appendix B. 

Alternative Methods 

An alternative method that could be used to measure the level of microbial contamination 

on tattoo machine is the 3M™ Quick Swab [3M Swab, 2002]. 3M™ Quick Swab is a ready-to-

use, environmental swab system that can collect dry or wet samples and quickly delivers 1mL of 

sample onto a 3M™ Petrifilm™ Plate. (3M Swab, 2002)The plates are easy to use and offer 

consistent and reproducible results that help assess and monitor general microbes.  

Justification for procedure 

SystemSURE II ATP monitoring system was the preferred choice of equipment in this 

experiment because it is an inexpensive, reliable and an easy to use instrument that generates 

results instantaneously (Hygiena System, 2005). The reason for conducting the experiment was 

to test the level of contamination on the tattoo machine and microbial analysis was not necessary. 
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Reliability & Validity  

The SystemSURE II™ATP Hygiene Monitoring System has a 60 second start up time 

during which the equipment calibrates itself. Vanessa was trained on how to use the equipment 

using the SystemSURE II™ATP Hygiene Monitoring System manual, and followed he 

instructions listed in the user manual to ensure that every sample was collected in a similar 

manner and only the motor frame and electromagnets were swabbed to ensure repeatability and 

reproducibility of the test. Vanessa was contacted after every 3 weeks to ensure that the 

experimental procedure was followed as per stated in the equipment manual and the study 

design. To increase reliability, samples were collected before the tattoo procedure to eliminate 

any background count and to ensure that the final readings (R3 and R5) were due to the actual 

tattooing procedure. Samples were collected before and after the procedure for 19 tattoos using a 

bagged tattoo machine and 19 procedures without the bag, to improve the reliability of the 

experimental procedure.Before the experimental procedure began, Fred Shaw was consulted and 

the machine was calibrated using the positive control kit before being given to Vanessa 

Inclusion & Exclusion Criteria 

 All tattoo procedures performed using the electromagnetic tattoo machines  by the two 

tattoo artist were eligible for the experimental procedure. Tattoo procedures performed using the 

rotary tattoo machine were excluded from this study. In addition, the following were excluded 

from the study : tattoo preformed on minors or any person with observable sign of infection or 

communicable diseases, or any tattoo machine that was not disinfected  

Ethical Considerations 

 A letter of consent (See Appendix G).was provided to Vanessa before the 

experimental procedure,  verbal consent was obtained from both the tattoo artist. In addition to 

the letter of consent, the tattoo artist informed all clients, about the hazards associated with tattoo 

machine. Special care was taken to ensure that clients are not coming in close contact with an 

unbagged tattoo machine prior to disinfection. BCIT Ethics Policy #6500 were followed and 

methodology was approved by BCIT Instructor Vince Crozier. 
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Pilot study  

 A pilot study was performed in January to test any flaws in the experimental design 

and to assess whether Vanessa  was collecting samples in an aseptic technique, this was done by 

requesting the tattooist to demonstrate how sample were obtained and tested. The results 

obtained from the pilot study confirmed that the experimental procedure, the equipment and the 

study design were ideal to determine the difference between a bagged and unbagged tattoo 

machine.  

STATISTICAL ANALYSIS &RESULTS 

Descriptive Statistics 

 Microsoft Excel was used to determine the mean and Standard deviations(Appendix 

C). The type of data  collected during the experiment  was continuous, numerical data being the 

Relative Light Units obtained from the SystemSURE II ATP monitoring system. The experiment 

involved 2-group pretest – posttest design and one comparison test. The mean difference was 

obtained from values obtained before and after the procedure.  

Table 3. Descriptive Statistic Before and After Bagged and Unbagged Tattoo Machine 

BAGGED	  TATTOO	  MACHINE	  
	  

UNBAGGED	  TATTOO	  MACHINE	  

	  	   BEFORE	   AFTER	  
	  

	  	   BEFORE	   AFTER	  

	   	   	   	   	   	   	  Mean	   112	   96	  
	  

Mean	   123	   154	  

Standard	  Error	   6	   6	  
	  

Standard	  Error	   7	   5	  

Median	   108	   94	  
	  

Median	   131	   154	  

Mode	   94	   94	  
	  

Mode	   82	   184	  

Standard	  Deviation	   27	   27	  
	  

Standard	  Deviation	   32	   24	  

Sample	  Variance	   729	   745	  
	  

Sample	  Variance	   995	   559	  

Minimum	   69	   37	  
	  

Minimum	   79	   103	  

Maximum	   183	   150	  
	  

Maximum	   164	   198	  

Count	   19	   19	  
	  

Count	   19	   19	  

Confidence	  Level(95.0%)	   13	   13	  
	  

Confidence	  Level(95.0%)	   15	   11	  
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In Table 3, the mean for the Bagged Tattoo Machine before the tattooing procedure is 112 RLU, 

with a median of 108 RLU and standard deviation of 27. The mean after the procedure for a 

bagged Tattoo Machine is 96 RLU, with a median of 94 RLU and standard deviation of 27. 

The mean for the Unbagged Tattoo Machine before the tattooing procedure is 123 RLU, 

with a median of 131 RLU and standard deviation of 32. The mean after the procedure for a 

Unbagged Tattoo Machine is 154 RLU, with a median of 154 RLU and standard deviation of 24. 

Table 4. Descriptive Statistic, differences between Bagged and Unbagged  

 

  

          The mean differences for the Bagged Tattoo Machine is shown to be 15 RLU, with a 

median of 13 and standard deviation of 12. The mean difference for the Unbagged Tattoo 

Machine is 32, with a median of 24 and standard deviation of 29.  

Inferential Statistics 

Inferential statistics was performed using the NCSS 2007.The research paper has  3  hypothesis:  

i. The differences in microbial load on a bagged tattoo machine  

H0 : There is no difference in organic load (contaminant) on a bagged  tattoo machines before and 

after the tattoo procedure 

Ha : There is a difference in organic load (contaminant) on a bagged tattoo machine before and 

after the tattoo procedure 

A reading (RLU) value was obtained before and after the procedure. Both the readings are 

obtained from the same tattoo procedure and are paired; therefore a paired T-test was performed. 

                          

	  	   BAGGED	   UNBAGGED	  

	   	   	  Mean	   15	   32	  
Standard	  Error	   3	   7	  
Median	   13	   24	  
Mode	   13	   4	  
Standard	  Deviation	   12	   29	  
Sample	  Variance	   140	   863	  
Confidence	  Level(95.0%)	   6	   14	  

Absolute values in red 
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ii. The differences in microbial load on an unbagged tattoo machine  

H0 : There is no difference in organic load (contaminant)on an unbagged  tattoo machines before 

and after the tattoo procedure 

Ha : There is a difference in organic load (contaminant)on an unbagged tattoo machine before 

and after the tattoo procedure 

A RLU value  was obtained before and after the procedure, Both the readings are obtained from 

the same tattoo procedure and are paired; therefore a paired T-test  was performed. 

iii. Comparing the microbial load on an unbagged tattoo machine with a bagged machine 

H0 : There is no difference in organic load (contaminant) between a bagged tattoo machine and 

an unbagged tattoo machine after the tattoo procedure 

Ha : There is a  difference in organic load (contaminant) between a bagged tattoo machine and an 

unbagged tattoo machine after the tattoo procedure 

The difference between the 2 tests were compared, since both the readings are obtained from 

different tattoo procedures, the values are independent and an unpaired T-test was performed.  

Interpretation of results 

The table below shows the statistical analysis  

Table 4. Inferential Statistics Bagged and Unbagged Tattoo Machine 

 Bagged	  	  Machine	   Unbagged	  Machine	   Difference	  (bagged	  vs	  unbagged)	  

Skewness	  Normality	  	   Cannot	  reject	  normality	  	   Reject	  normality	  	   Cannot	  reject	  normality	  	  

Probability	  Level	  	   0.000011	  	   0.000131	  	   0.00000	  	  

Reject	  H0	  	   YES	   YES	   YES	  

Power	  :	  Alpha	  (0.5)	   0.999934	  	   0.999934	  	   0.999993	  	  

Trial One: Bagged Tattoo Machine 

According to the T-Test for difference between mean we reject the null hypothesis and conclude 

that there is a difference in organic load on a bagged tattoo machine before and after the tattoo 

procedure. 
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Trail Two: Unbagged Tattoo Machine 

According to the Wilcoxon Signed-Rank Test for Difference we reject the null hypothesis and conclude 

that there is a difference in organic load on an unbagged tattoo machine before and after the tattoo 

procedure.  

Trail Three: Bagged vsUnbagged Tattoo Machine 

According to the Equal-Variance T-Test Section we reject the null hypothesis and conclude that there is 

a difference in organic load between a bagged tattoo machine and an unbagged tattoo machine.  

Alpha & Beta Error 

The probability for Trail 1:Bagged tattoo machine was 0.00011, indicating that the 

differences between the organic contaminants was significantly different before and after the 

procedure. The power at alpha level 0.05 was 99.9%, indicating that a type II error (failure to 

reject null hypothesis when alternate hypothesis is true) is very low. The probability for Trail 

2:Unbagged Tattoo Machine was 0.000131 and the power at the alpha level 0.05 was 99.9%. The 

probability for Trail 3:Differences between a bagged and unbagged machine was 0.00, with a 

power of 99.9% at the 0.05 alpha level.  

The p value for all the 3 trails was very low, suggesting almost no chances of an alpha 

error. The power for the 3 trails was 99.9 %, which indicates a very low possibility for a Beta 

error. 

DISCUSSION 

According to the guidelines issued by Health Canada, the motor frame and clipboard of 

the tattoo machine are to be covered using a plastic cover. The increasing belief in the tattoo 

industry is that bagging the tattoo machine increases organic load due to the static charge on the 

plastic cover, the results from this study suggest otherwise. The mean organic load after the 

procedure on the bagged tattoo machine (96 RLU) was lower than the initial reading (112 RLU) 

obtained before the tattooing procedure, with an absolute difference of 15 RLU. As expected, the 

organic load on the unbagged tattoo machine increases during the procedure, with an initial mean 
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organic load of 123 RLU and a final reading of 154 RLU. Comparing the unbagged tattoo 

machine with a bagged tattoo machine, we see a 3 (3.13) fold increases in the level of organic 

load settling onto the tattoo machine, indicating that the plastic bag indeed lowers the organic 

load on the tattoo machine during the tattoo procedure.  

Table 3 shows a decrease in organic load on a bagged tattoo machine, the organic load on 

the machine after the procedure is much lower than the initial reading suggesting that the plastic 

bag has a protective effect. The decrease in organic load can be explain in two ways; the first and 

more plausible explanation being that the plastic bag acts like a barrier.  The initial swab (R1 – 

112 RLU) captures the organic matter from the tattoo machine and no further organic matter 

settles onto the machine during the procedure, thereby giving a much lower final reading(R2-95 

RLU) . The alternative explanation would be in sync with the statically charged plastic bag, the 

static charge created during the tattoo procedure attracts organic load onto the plastic cover and 

there by prevents any organic matter from settling onto the machine. Unfortunately the design of 

the experiment limits the explanation for the reduction in organic load but nevertheless proves 

that bagging the tattoo machine reduces organic contaminates from settling onto the machine, 

which in turn provides an extra level of safety for the tattoo artist and their clients. 

 During the experiment along with the organic load, the duration of the tattoo procedure 

and the type of machine was also recorded. Organic load was compared with the duration of the 

tattoo procedure (Appendix F) and no correlation was associated between the two. The 

correlation coefficient (0.05296) suggests that organic load does not depend on the duration of 

time the machine is operational. Similarly, no association was found linking the either the Shader 

or Liner with an increased organic load.  

Limitations 

• Time and budget restraints are one of the major limitations to this research, although the 

power of the study is extremely high (99.9%) the small sample size introducing a Type II 

error.  
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• There’s a bias introduced into the study as the samples are not collected by the author, all 

sample were collected by Vanessa, a professional body piercer. T 

• The samples are representative of only two tattoo artist and their tattooing style may play 

a role in the level of organic matter being displaced from the client.  

Conclusion 

The data shows a significant decrease in organic load when tattoo machines are covered 

using a plastic bag. The plastic cover provides an extra level of safety and prevents further 

organic matter from settling onto the machine, which thereby reduces the risk of transmission 

pathogens to tattoo artist and the clients. The significant difference (3 fold reduction) in the level 

of organic load between a bagged and unbagged tattoo machine further suggest that plastic 

covers act as a barrier, limiting the amount of organic matter that settles onto the machine. Even 

though the organic matter on the tattoo machine cannot be identified as hazardous, from a public 

health perspective plastic covers reduce the risk of diseases transmission.  

Recommendations 

Plastic covers provide an extra barrier and limit the amount of contaminants settling onto 

the machine. Due to the fact that tattoo machines cannot be sterilized and the invasive procedure 

of tattooing, tattoo artist should be encouraged to bag their tattoo machine during a tattoo 

procedure to protect themselves and their clients.  

Implication for Public Health 

As public health educators, health inspectors should inform tattoo artist about the 

increase in organic contaminates when the tattoo machine is left uncovered during a procedure.  

Ultimately, health inspectors should recommend that tattoo machines be bagged during every 

procedure and the plastic cover be disposed off after single use.  

Furthermore, the BC Guidelines for Tattooing should be updated, and include 

recommendations to cover tattoo machines with a single-use plastic cover/bag for every tattooing 
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procedure. In addition, Environmental Health Inspectors need to be aware of new studies like 

these to advocate a change in the industry, ensuring safer conditions for operator and the public. 

Further Research Suggestion 

At present, there are no regulations in Canada that require a tattoo artist to be certified or 

have completed a blood borne infection courses. A future study can be designed to determine the 

knowledge of tattoo artist in regards with infection control and blood borne pathogens, in 

addition tattoo artist can be quizzed on universal precautionary measures. 
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   ATP + O2 + luciferin     luciferase     AMP +Pyrophosphate +oxyluciferin + light 

i) Identify the location to be tested – regular or irregular. In the case of a tattoo machine, the needle bar 
will be tested.Remove the Ultrasnap device from the package and pull down the outer tube to release 
the swab. The swab tip comes pre-moistened with a detergent that breaks down biofilm on the test 
surface. Do not touch the swab tip or shaft with fingers or anything to prevent cross-contamination.  

ii) Collect a sample - Be careful not to overload the swab bud with too much sample. The Ultrasnap 
devices are designed to detect trace amounts of contamination; therefore, no sample residue should be 
visible on the swab. An excessive amount of sample may interfere with thebioluminescence reaction 
and produce an inaccurate test result 

iii) Place the swab back into the swab tube. The Ultrasnap device is now ready to be activated or can be 
left inactive for up to 4 hours. To activate the Ultrasnap, hold the device upright and bend the bulb at 
the top until the plastic snap-value breaks, bend the snap value in the opposite direction and squeeze 
the bulb to expel the liquid stable reagent. 

iv) Gently shake the device with a side-to-side motion, bathing the swab bud in the liquid-stable reagent. 
Once the Ultrasnap is activated the bioluminescence reaction begins, for optimal results the reading 
should be taken using a SystemSURE Plus luminometer within 5 to 60 seconds of activation. 

v) Place the activated Ultrasnap tube into the SystemSURE Plus Luminometer and press OK to initiate 
measurement of RLU, ensure the device is kept upright throughout the reading. Results will be 
displayed on the screen in 15 second.                                

 

 

Fig 1. Standard Methods SystemSUREPlusLuminometer 

 

 

Fig 2. Tattoo machine sampling area[Alberta Health & Wellness, 2002] 
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Bagged Tattoo Machine 

DESCRIPTIVE	  STATISTICS	   BEFORE	   AFTER	   DIFFERENCE	  

	   	   	   	  Mean	   112	   96	   -‐15	  
Standard	  Error	   6	   6	   3	  
Median	   108	   94	   -‐13	  
Mode	   94	   94	   -‐13	  
Standard	  Deviation	   27	   27	   12	  
Sample	  Variance	   729	   745	   140	  
Kurtosis	   1	   0	   -‐1	  
Skewness	   1	   0	   -‐1	  
Range	   114	   113	   40	  
Minimum	   69	   37	   -‐41	  
Maximum	   183	   150	   -‐1	  
Sum	   2127	   1833	   -‐294	  
Count	   19	   19	   19	  
Confidence	  Level(95.0%)	   13	   13	   6	  

 

Unbagged Tattoo machine 

DESCRIPTIVE	  STATISTICS	   BEFORE	   AFTER	   DIFFERENCE	  

	   	   	   	  Mean	   123	   154	   32	  
Standard	  Error	   7	   5	   7	  
Median	   131	   154	   24	  
Mode	   82	   184	   4	  
Standard	  Deviation	   32	   24	   29	  
Sample	  Variance	   995	   559	   863	  
Kurtosis	   -‐2	   0	   3	  
Skewness	   0	   0	   2	  
Range	   85	   95	   114	  
Minimum	   79	   103	   4	  
Maximum	   164	   198	   118	  
Sum	   2329	   2931	   602	  
Count	   19	   19	   19	  
Confidence	  Level(95.0%)	   15	   11	   14	  
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Bagged vs  Unbagged  

DESCRIPTIVE	  STATISTICS	   BAGGED	   UNBAGGED	  

	   	   	  Mean	   15	   32	  
Standard	  Error	   3	   7	  
Median	   13	   24	  
Mode	   13	   4	  
Standard	  Deviation	   12	   29	  
Sample	  Variance	   140	   863	  
Kurtosis	   1	   3	  
Skewness	   1	   2	  
Range	   40	   114	  
Minimum	   41	   4	  
Maximum	   1	   118	  
Sum	   294	   602	  
Count	   19	   19	  
Confidence	  Level(95.0%)	   6	   14	  
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BAGGED	  
	  

UNBAGGED	  

#	   Before	   After	  	   Differ	   Time	   S/L	  
	  

Before	   After	   Differ	   Time	   S/L	  

1	   69	   37	   -‐32	   90	   l	  
	  

80	   198	   118	   20	   s	  

2	   91	   61	   -‐30	   40	   s	  
	  

164	   168	   4	   20	   l	  

3	   101	   72	   -‐29	   50	   s	  
	  

82	   148	   66	   60	   s	  

4	   183	   142	   -‐41	   90	   s	  
	  

158	   162	   4	   30	   l	  

5	   94	   86	   -‐8	   60	   l	  
	  

160	   184	   24	   40	   s	  

6	   108	   90	   -‐18	   45	   l	  
	  

84	   103	   19	   45	   l	  

7	   115	   94	   -‐21	   60	   s	  
	  

152	   158	   6	   60	   l	  

8	   121	   102	   -‐19	   60	   l	  
	  

149	   183	   34	   30	   s	  

9	   107	   94	   -‐13	   15	   l	  
	  

134	   139	   5	   60	   l	  

10	   111	   100	   -‐11	   30	   s	  
	  

142	   163	   21	   70	   s	  

11	   118	   117	   -‐1	   120	   l	  
	  

104	   137	   33	   90	   s	  

12	   152	   150	   -‐2	   180	   s	  
	  

128	   134	   6	   60	   l	  

13	   128	   119	   -‐9	   60	   l	  
	  

156	   184	   28	   90	   s	  

14	   135	   124	   -‐11	   40	   s	  
	  

131	   143	   12	   30	   l	  

15	   104	   98	   -‐6	   90	   l	  
	  

82	   150	   68	   90	   s	  

16	   94	   92	   -‐2	   45	   s	  
	  

79	   128	   49	   120	   l	  

17	   80	   79	   -‐1	   30	   l	  
	  

94	   154	   60	   180	   s	  

18	   134	   107	   -‐27	   90	   l	  
	  

108	   129	   21	   30	   l	  

19	   82	   69	   -‐13	   120	   s	  
	  

142	   166	   24	   45	   s	  
 

Before & After reading in RLU                             Time in Minutes 

S = Shader                                                                 L = Liner 
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BAGGED TATTOO MACHINE PAIRED T-TEST 
 

Descriptive Statistics Section 
   Standard Standard 95.0% LCL 95.0% 
UCL 
Variable Count Mean Deviation Error of Mean of 
Mean 
C2 19 111.9474 27.00303 6.194921 98.93233
 124.9624 
C3 19 96.47369 27.30358 6.26387 83.31378
 109.6336 
Difference 19 15.47368 11.83858 2.715957 9.76767
 21.1797 
T for Confidence Limits = 2.1009 
 
Tests of Assumptions about Differences Section 
 
Assumption Value Probability Decision(.050) 
Skewness Normality 1.1636 0.244592 Cannot reject normality 
Kurtosis Normality -0.4620 0.644114 Cannot reject normality 
Omnibus Normality 1.5673 0.456728 Cannot reject normality 
Correlation Coefficient 0.905014 
 
T-Test For Difference Between Means Section 
 
Alternative  Prob Reject H0 Power Power 
Hypothesis T-Value Level at .050 (Alpha=.05) (Alpha=.01) 
C2-C3<>0 5.6973 0.000021 Yes 0.999679 0.994887 
C2-C3<0 5.6973 0.999989 No 0.000000 0.000000 
C2-C3>0 5.6973 0.000011 Yes 0.999934 0.998233 
 
Nonparametric Tests Section 
 
Quantile (Sign) Test 
 
Null Quantile Number Number H1:Q<>Q0 H1:Q<Q0 H1:Q>Q0 
Quantile (Q0) Proportion Lower Higher Prob Level Prob Level Prob Level 
0 0.5 0 19 0.000004 1.000000 0.000002 
 
Wilcoxon Signed-Rank Test for Difference in Medians 
 
W Mean Std Dev Number Number Sets Multiplicity 
Sum Ranks of W of W of Zeros of Ties Factor 
190 95 24.83949 0 4 24 
 
  Approximation Without Approximation With 
 Exact Probability Continuity Correction Continuity Correction 
Alternative Prob Reject H0  Prob Reject H0  Prob
 Reject H0 
Hypothesis Level at .050 Z-Value Level at .050 Z-Value Level at 
.050 
X1-X2<>0   3.8246 0.000131 Yes 3.8044 0.000142 Yes 
X1-X2<0   3.8246 0.999934 No 3.8447 0.999940 No 
X1-X2>0   3.8246 0.000066 Yes 3.8044 0.000071 Yes 
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Paired T-Test Report 
 

Plots Section 
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UNBAGGED TATTOO MACHINE PAIRED T-TEST 

 
Descriptive Statistics Section 

   Standard Standard 95.0% LCL 95.0% 
UCL 
Variable Count Mean Deviation Error of Mean of 
Mean 
C7 19 122.5789 31.53889 7.235518 107.3777
 137.7802 
C8 19 154.2632 23.64751 5.425111 142.8654
 165.6609 
Difference 19 -31.68421 29.37129 6.738235 -45.84072 -
17.5277 
T for Confidence Limits = 2.1009 
 
Tests of Assumptions about Differences Section 
 
Assumption Value Probability Decision(.050) 
Skewness Normality -2.7867 0.005325 Reject normality 
Kurtosis Normality 2.1160 0.034343 Reject normality 
Omnibus Normality 12.2431 0.002195 Reject normality 
Correlation Coefficient 0.463408 
 
T-Test For Difference Between Means Section 
 
Alternative  Prob Reject H0 Power Power 
Hypothesis T-Value Level at .050 (Alpha=.05) (Alpha=.01) 
C7-C8<>0 -4.7022 0.000178 Yes 0.993415 0.953341 
C7-C8<0 -4.7022 0.000089 Yes 0.997958 0.977661 
C7-C8>0 -4.7022 0.999911 No 0.000000 0.000000 
 
Nonparametric Tests Section 
 
Quantile (Sign) Test 
 
Null Quantile Number Number H1:Q<>Q0 H1:Q<Q0 H1:Q>Q0 
Quantile (Q0) Proportion Lower Higher Prob Level Prob Level Prob Level 
0 0.5 19 0 0.000004 0.000002 1.000000 
 
Wilcoxon Signed-Rank Test for Difference in Medians 
 
W Mean Std Dev Number Number Sets Multiplicity 
Sum Ranks of W of W of Zeros of Ties Factor 
0 95 24.83949 0 4 24 
 
  Approximation Without Approximation With 
 Exact Probability Continuity Correction Continuity Correction 
Alternative Prob Reject H0  Prob Reject H0  Prob
 Reject H0 
Hypothesis Level at .050 Z-Value Level at .050 Z-Value Level at 
.050 
X1-X2<>0   3.8246 0.000131 Yes 3.8044 0.000142 Yes 
X1-X2<0   -3.8246 0.000066 Yes -3.8044 0.000071 Yes 
X1-X2>0   -3.8246 0.999934 No -3.8447 0.999940 No 
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 Paired T-Test Report 
 
Plots Section 
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BAGGED VS UNBAGGED TATTOO MACHINE TWO TAIL T-TEST 
 
Descriptive Statistics Section 
   Standard Standard 95.0% LCL 95.0% 
UCL 
Variable Count Mean Deviation Error of Mean of 
Mean 
C12 19 -15.47368 11.83858 2.715957 -21.1797 -
9.76767 
C13 19 31.68421 29.37129 6.738235 17.5277
 45.84072 
Note: T-alpha (C12) = 2.1009,   T-alpha (C13) = 2.1009 
 
Confidence-Limits of Difference Section 
 
Variance  Mean Standard Standard 95.0% LCL 95.0% 
UCL 
Assumption DF Difference Deviation Error Difference
 Difference 
Equal 36 -47.15789 22.39224 7.265001 -61.892 -
32.42379 
Unequal 23.70 -47.15789 31.66741 7.265001 -62.16223 -
32.15356 
Note: T-alpha (Equal) = 2.0281,   T-alpha (Unequal) = 2.0653 
 
Equal-Variance T-Test Section 
 
Alternative  Prob Reject H0 Power Power 
Hypothesis T-Value Level at .050 (Alpha=.050)
 (Alpha=.010) 
Difference <> 0 -6.4911 0.000000 Yes 0.999993
 0.999843 
Difference < 0 -6.4911 0.000000 Yes 0.999999
 0.999954 
Difference > 0 -6.4911 1.000000 No 0.000000
 0.000000 
Difference: (C12)-(C13) 
 
Aspin-Welch Unequal-Variance Test Section 
 
Alternative  Prob Reject H0 Power Power 
Hypothesis T-Value Level at .050 (Alpha=.050)
 (Alpha=.010) 
Difference <> 0 -6.4911 0.000001 Yes 0.999989
 0.999704 
Difference < 0 -6.4911 0.000001 Yes 0.999998
 0.999919 
Difference > 0 -6.4911 0.999999 No 0.000000
 0.000000 
Difference: (C12)-(C13) 
 
Tests of Assumptions Section 
 
Assumption Value Probability Decision(.050) 
Skewness Normality (C12) -1.1636 0.244592 Cannot reject normality 
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Kurtosis Normality (C12) -0.4620 0.644114 Cannot reject normality 
Omnibus Normality (C12) 1.5673 0.456728 Cannot reject normality 
Skewness Normality (C13) 2.7867 0.005325 Reject normality 
Kurtosis Normality (C13) 2.1160 0.034343 Reject normality 
Omnibus Normality (C13) 12.2431 0.002195 Reject normality 
Variance-Ratio Equal-Variance Test 6.1553 0.000339 Reject equal variances 
Modified-Levene Equal-Variance Test 3.9345 0.054971 Cannot reject equal variances 

  
Median Statistics 
   95.0% LCL 95.0% UCL 
Variable Count Median of Median of Median 
C12 19 -13 -27 -8 
C13 19 24 6 34 
 
Mann-Whitney U or Wilcoxon Rank-Sum Test for Difference in Medians 
 
 Mann W Mean Std Dev 
Variable Whitney U Sum Ranks of W of W 
C12 0 190 370.5 34.23774 
C13 361 551 370.5 34.23774 
Number Sets of Ties = 8,   Multiplicity Factor = 48 
 
 Exact Probability Approximation Without Correction Approximation With 
Correction 
Alternative Prob Reject H0  Prob Reject H0  Prob
 Reject H0 
Hypothesis Level at .050 Z-Value Level at .050 Z-Value Level at 
.050 
Diff<>0   -5.2720 0.000000 Yes -5.2574 0.000000 Yes 
Diff<0   -5.2720 0.000000 Yes -5.2574 0.000000 Yes 
Diff>0   -5.2720 1.000000 No -5.2866 1.000000 No 
 
Kolmogorov-Smirnov Test For Different Distributions 
 
Alternative Dmn Reject H0 if  Test Alpha Reject H0 Prob 
Hypothesis Criterion Value Greater Than Level (Test Alpha) Level 
D(1)<>D(2) 1.000000 0.4173 .050 Yes 0.0000 
D(1)<D(2) 1.000000 0.4173 .025 Yes  
D(1)>D(2) 0.000000 0.4173 .025 No  
 
Plots Section 
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Fig A. Organic Load vs Time relation 

 

 

 

 

 

Fig B.  Bsgged Liner/Shader vs Time 

 

 

 

 

Correlation 
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Bagged	  Liner	  
Organic	  
Load	   Time	  

	  
Bagged	  Shader	  

Organic	  
Load	   Time	  

	  	  	  
	   	   	   	   	   	  Mean	   13	   66	  

	  
Mean	   18	   73	  

Standard	  Error	   3	   10	  
	  

Standard	  Error	   4	   16	  
Median	   11	   60	  

	  
Median	   13	   50	  

Mode	   1	   90	  
	  

Mode	   11	   40	  
Standard	  Deviation	   11	   32	  

	  
Standard	  Deviation	   13	   49	  

Count	   10	   10	  
	  

Count	   9	   9	  
Confidence	  
Level(95.0%)	   8	   23	  

	  

Confidence	  
Level(95.0%)	   10	   38	  

  

 

Fig C. Unbagged Liner & Shader vs Time 

 

Table B. Descriptive Stats Unbagged Liner/Shader & Time 

Unbagged	  Liner	  
Organic	  
Load	   Time	  

	  
Unbagged	  Shader	  

Organic	  
Load	   Time	  

	   	   	   	   	   	   	  Mean	   14	   51	  
	  

Mean	   48	   72	  
Standard	  Error	   5	   10	  

	  
Standard	  Error	   10	   15	  

Median	   6	   45	  
	  

Median	   34	   65	  
Mode	   4	   30	  

	  
Mode	   24	   90	  

Standard	  Deviation	   15	   30	  
	  

Standard	  Deviation	   31	   46	  
Count	   9	   9	  

	  
Count	   10	   10	  

Confidence	  Level(95.0%)	   11	   23	  
	  

Confidence	  Level(95.0%)	   22	   33	  
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TITLE:      

PRINCIPAL	  INVESTIGATOR:	   	   SAADJALILI	   	   	   S.JALILI@MY.BCIT.CA	  

STUDY	  COORDINATOR:	   	   VINCE	  CROZEIR	   VINCENT.CROZIER@BCIT.CA	  

INVITATION	  

You	  are	  being	  invited	  to	  take	  part	  in	  a	  research	  study.	  	  Before	  you	  decide	  to	  participate,	  it	  is	  important	  

for	  you	  to	  understand	  why	  the	  research	  is	  being	  done	  and	  what	  it	  will	  involve.	  	  Please	  take	  the	  time	  to	  

read	  the	  following	   information	  carefully	  and	  ask	  us	  questions	   if	   there	   is	  anything	  that	   is	  not	  clear	  or	   if	  

you	  would	  like	  more	  information.	  

WHAT	  IS	  THE	  PURPOSE	  OF	  THE	  STUDY?	  

Within	  the	  field	  of	  public	  health,	  tattoo	  parloursare	  inspected	  at	  least	  once	  a	  year.	  Environment	  Health	  

Inspector	  and	  tattooist	  use	  guidelines	  published	  by	  Health	  Canada	  and	  BC	  Ministry	  of	  Health.	  Currently	  

the	   guidelines	   state	   that	   tattoo	   machines	   should	   be	   covered	   with	   a	   plastic.	   There’s	   an	   increasing	  

consensus	  amongst	  tattooist	  that	  this	  practice	  isn’t	  an	  effective	  measure	  to	  reduce	  contamination.	  The	  

purpose	  of	  this	  study	  is	  to	  determine	  whether	  or	  not	  covering	  the	  tattoo	  machine	  using	  a	  plastic	  cover	  is	  

an	  effective	  method	  to	  reduce	  organic	  contamination.	  

NATURE	  OF	  PROPOSED	  RESEARCH	  

	  

Elwood,	   a	   professional	   tattooist	   proposed	   the	   idea	   for	   this	   study	   and	   has	   volunteered	   to	   perform	  

tattooing	  procedures	  with	  and	  without	  the	  use	  of	  the	  plastic	  cover.	  He	  has	  also	  volunteered	  to	  collect	  

samples	  from	  the	  tattoo	  machines	  before	  and	  after	  the	  procedure.	  

	  

RISKS	  AND	  BENEFITS	  	  

There	  are	  no	  additional	  risk	  associated	  with	  the	  design	  of	  the	  study.	  Although	  there	  is	  a	  certain	  degree	  

of	   risk	   involved	   in	   the	   operation	   of	   a	   tattoo	   parlour,	   as	   long	   as	   proper	   tattooing	   procedures	   are	  

performed	  and	  the	  samples	  are	  collected	  in	  an	  aseptic	  manner,	  this	  risk	  can	  be	  eliminated.	  
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The	  study	  is	  design	  to	  understand	  whether	  covering	  the	  tattoo	  machine	  increases	  or	  decreases	  the	  

organic	  contamination.	  The	  study	  will	  benefit	  Elwood	  and	  all	  other	  tattooist,	  including	  Environmental	  

health	  officers	  and	  the	  general	  public.	  

	  

CONTACT	  	  

If	  you	  have	  any	  questions	  regarding	  the	  study	  or	  would	  like	  to	  know	  the	  specific	  results,	  please	  feel	  free	  

to	  contact	  any	  of	  the	  investigators	  by	  email	  as	  indicated	  above.	  A	  written	  summary	  of	  the	  study	  will	  be	  

available	  for	  Elwood,	  if	  he	  would	  like	  to	  know	  the	  results	  of	  the	  study.	  	  

	  

ETHICAL	  CONCERNS	  	  

This	  study	  was	  designed	  to	  investigate	  whether	  or	  not	  bagging	  a	  tattoo	  machine	  decreases	  the	  organic	  

contamination.	  This	  study	  has	  received	  ethics	  approval	  by	  the	  British	  Columbia	  Institute	  of	  Technology’s	  

Research	  Methodology	  Class	  Co-‐ordinators.	  

	  

CONSENT	  	  

I	  have	  read	  and	  understand	  the	  research	  consent	  form.	  I	  understand	  that	  my	  participation	  in	  this	  study	  

is	  entirely	  voluntary,	  that	  I	  can	  ask	  questions	  now	  and	  in	  the	  future,	  and	  that	  I	  may	  refuse	  to	  participate	  

or	  withdraw	  from	  the	  study	  at	  any	  time	  without	  penalty.	  	  

	  

I	  understand	  that	  I’ll	  be	  performing	  tattooing	  procedures	  and	  collecting	  samples	  from	  only	  parlours	  that	  

are	  operated	  by	  me.	  If	  I	  collect	  samples	  from	  any	  shop	  that	  is	  not	  operated	  or	  affiliated	  to	  me,	  I’ll	  inform	  

the	   tattooist	   of	   the	   risk	   involved	   with	   this	   study,	   obtain	   their	   consent	   and	   ensure	   that	   the	   primary	  

investigator	  is	  informed.	  

	  

I	  have	  received	  a	  copy	  of	  this	  consent	  form	  for	  my	  own	  records.	  	  

	  

I	  consent	  to	  participate	  in	  this	  study.	  	  

	  

	  

NAME	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   SIGNATURE	  
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DISINFECTANT AND STERLIZATION  
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1. Equipment Category 

Low	  Risk:	  Non-‐Critical	  items	  
Noncritical	  items	  are	  items	  that	  come	  into	  contact	  with	  intact	  skin	  or	  with	  the	  inanimate	  
environment	  (e.g.	  walls,	  floors,	  ceilings,	  furniture,	  sinks,	  etc.).	  Cleaning	  with	  a	  detergent	  and	  
drying	  is	  usually	  adequate	  for	  these	  items	  which	  are	  rarely	  contaminated	  with	  blood	  or	  bodily	  
fluids.	  A	  low-‐level	  disinfectant	  is	  recommended	  for	  items	  that	  are	  contaminated	  with	  blood	  or	  
bodily	  fluids	  (Table	  1).	  	  
	  
Intermediate	  risk:	  Semi-‐Critical	  items	  
Semi-‐critical	  items	  are	  items	  that	  do	  not	  penetrate	  the	  skin	  or	  enter	  sterile	  areas	  of	  the	  body	  
but	  that	  are	  in	  close	  contact	  with	  mucous	  membranes	  or	  with	  non-‐intact	  skin.	  Intermediate	  or	  
high	  level	  disinfection	  are	  usually	  adequate	  for	  semi-‐critical	  items	  (Table	  1).	  	  
	  
High	  risk:	  Critical	  items	  
High-‐risk	  items	  are	  items	  that	  penetrate	  sterile	  tissues	  such	  as	  body	  cavities	  and	  the	  vascular	  
system,	  the	  risk	  of	  acquiring	  infection	  is	  extremely	  high	  as	  the	  item	  penetrates	  into	  the	  body	  
cavity.	  Cleaning	  followed	  by	  sterilization	  is	  required.	  It	  is	  recommended	  that	  metal	  items	  that	  
pierce	  the	  skin	  be	  single	  use,	  packaged	  and	  sterile	  and	  disposed	  after	  use	  (Table	  1).	  
	  

2.  Disinfectant and sterilization  

Disinfectant  Sterilization 

involves the destruction of pathogenic or 

potentially pathogenic microorganisms (bacteria, 

viruses, fungi, endospores) from an 

environmental surface or inanimate object.5 The 

use of chemicals and wet-pasteurization 

is a level of disinfection that involves the complete 

destruction of all microorganisms, including bacterial 

endospores. Methods include the use of high 

temperature steam/dry air under pressure (autoclave), 

ethylene oxide gas, hydrogen peroxide gas plasma, or 

chemical sterilants 
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3. Disinfectant  

Disinfectant Property 

Low-‐level	  
 

Destruction	  of	  most	  microbial	  pathogens,	  but	  does	  not	  reliably	  kill	  
mycobacteria,	  fungi,	  and	  non-‐lipid	  viruses;	  spores	  are	  not	  eliminated	  by	  
this	  level	  of	  disinfection.	  	  

Intermediate-‐level	  
 

Destruction	  of	  all	  microbial	  pathogens;	  has	  mycobactericidal	  properties,	  
but	  spores	  are	  not	  eliminated	  by	  this	  level	  of	  disinfection	  	  

High-‐level	  	  
 

Destruction of all microbial pathogens, including mycobacteria; 

levels of spores are reduced but high levels of spores are not 

completely eliminated at practical exposure times.  
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APPENDIX B 
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