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Abstract— This paper comprehensively defines three forms
of body modifications: tattoos, piercings and implants. Some
body modifications are functional while others are aesthetic,
each serving the needs of its bearer or wearer. The paper
describes the motivations behind different forms of body
modifications. A document analysis was conducted, inclusive of
a public image repository search, to ensure the depth required
to reach saturation in the literature and content. A comparison
of body modification techniques is assessed across cultural uses,
modern applications and risks. Additionally, the health
implications of these body modifications are considered and the
findings clustered into the themes: physical, psychological and
privacy implications. The contribution of this paper is in
starting a serious discussion around the potential for health
issues to arise from body modification and the impact they may
have on the end-user.
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1. INTRODUCTION

Body modifications have become a major part of our
society. They can be defined as a way for a person to control
the design of their own body [1]. The human body can be
considered a form of personal physical capital and within
one’s means to self-legislate. As such, many people have
taken to body modifications as a means to increase their
capital and impart knowledge about themselves to the world
[2]. These body modifications include tattoos, piercings,
and implants. There many reasons as to why a person may
choose to modify their bodies. Body modifications may be
decorative and serve as a form of self-expression or serve a
religious or ritualistic purpose. A person may also to choose
to receive a body modification to go against the body’s
natural state and test the limits of the body [3]

Today, “20% of British adults and up to 38% of
Americans sport a type of long-term body adornment” [4].
With such a large number of people choosing to modify
their bodies, it is important to understand what these forms
of modification are and their potential hazards. The aim of
this paper is to create comprehensive definitions of tattoos,
piercings, and implants and compare each of these forms of
body modification. This paper will also explore the
potential health implications of receiving a body
modification. Much is known about the health implications
of tattoos and piercings, but little is known about
implantable devices. Overall, the aim of this paper is to
investigate how these body modifications may impact
society with respect health.
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II. LITERATURE REVIEW

Tattooing have been considered to be the human’s first
form of self-expression in written form [5]. Tattoos have
been a prominent form of body modification since the
second millennium; tattooed female mummies have been
found from that era [6]. Tattoos have been used numerous
times throughout history in both good and contexts. Tattoos
were not always widely approved by the population. In the
Book of Leviticus 19:28, God commands Moses “You shall
not make any cuttings in your flesh on account of the dead
or tattoo any marks upon you”. This mark, also known as
charagma, does not necessarily need to be a tattoo, but can
be any brands, marks, or imprints that are in the skin.
Tattoos were also used by Nazi Germany in World War II
as a means of identifying Jews and Prisoners of War [5].
Since then, tattoos have taken on the more positive role as a
form of self-expression and have been widely adopted by
numerous peoples around the world. Tattoos have been
divided into five categories based on their purpose and
origin: traumatic tattoos, amateur tattoos, professional
tattoos, medical tattoos, and cosmetic tattoos [7]. These
categories show the broad range of reasons that people elect
to receive a tattoo and their purpose.

Traumatic tattoos come from a person’s exposure to
explosive forces, abrasion, or accidentally injury. The tattoo
comes as a result of gravel, asphalt, dirt, dust, lead, metal,
or other debris under the skin. These tattoos usually come
in a blue-black color [8]. Amateur tattoos are applied by a
person onto their own body without any technique [7].
Professional tattoos are applied by a trained tattoo artist.
These tattoos are applied using a specific technique that
works with the correct depth of skin and a specific amount
of color in the needle during application to ensure proper
results [9] . Also, professional tattoos are applied using
electrical machines. The most commonly used machines
today are dual-coiled machines and rotary machines. These
machines allow for precise injection of the ink into the skin
in an efficient manner [10]. Medical tattoos are used by
medical professionals for treatment or marking. Medical
professionals may apply a tattoo to a person to improve the
appearance of skin after surgery, such as improvement of
lip contour after a trauma. These tattoos can also be applied
for the purpose of correcting skin pigmentation as a result
of dermatological issues such as port-wine stains, vitiligo,
and alopecia [11]. Cosmetic tattoos are those that act as
permanent makeup, such as permanent eye liner or
eyebrows [12].
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Piercings are a form of body modification that have
become increasingly popular with time. Piercing practices
have been reported in journals from the Victorian times in
which nipple piercings in women were documented.
Piercings of the genital region were also commonly
practiced in tribal regions, such as the Borneo tribes [13].
The practice of inserting piercings into the body became
more common in the 1960s when more hygienic practices
were adopted to prevent the risk of a health complication
[14]. The discovery of hygienic piercing practices
significantly increased the prevalence of body piercings in
society and further encouraged people to receive them. The
majority of piercings are performed in tattoo and piercing
parlors. Low risk piercings such as soft earlobe piercings
may be performed in jewelry or department stores [15]. A
survey of a large population revealed that common body
piercings sites include the navel, nose, ear, tongue, nipple,
eyebrow, lip, and genitals. It was also found that piercings
are more common among women than men. Younger age
groups are also more likely to have body piercings [16].

Implants are a newer form of body modification
compared to tattoos and piercings. Implants can have a
technological component that can make a person seem
otherworldly due to their inability to be lost, to be left
behind, or to be tampered with [17]. There are various forms
of implants that range from breast implants to RFIDs. These
implants can be divided into three different categories based
on their function: practical/convenient implants, cosmetic
implants, and medical implants.

Practical/convenient implants are those that have a
functional use in everyday life. The major example of this
type of implant are radio-frequency identification (RFID)
chips. RFID chips contain transponders that emit messages
readable by RFID readers. These chips contain information
that can be easily transferred. Some applications of these
chips include supply chain management, security, and
movement tracking [18]. RFID chips are useful because
they allow for identification from a distance and does not
require a line of sight [19]. In the last two decades, RFID
chips have been implemented into the human body for ease
of use. The first human-implantable RFID microchip (the
VeriChip™) was approved for medical use by the U.S. Food
and Drug Administration in October of 2004 [17]. These
humancentric RFIDs can either be control-related,
convenience-related, or care-related. Control-related
humancentric RFIDs allow the user to have control over an
aspect of their lives or gives a third-party the capability to
have control over them. Convenience-related humancentric
RFIDs function to make the completion of certain tasks
easier and more efficient. Care-related humancentric RFIDs
are those that are used for medicine, health, or well-being
[20]. These care-related RFIDs can also fall into the
category of medical implants. An example of the use of
RFIDs for the sake of convenience is seen in the Baja Beach
Club in Barcelona. This club gave RFID chips to its VIP
members to give them exclusive access to VIP areas and to
conduct electronic payments. The use of RFIDs was
implemented because the owner thought that it would save
people time by scanning their hand to pay instead of
fumbling for their wallet. There was also the idea that those

who had an implant had more social prestige than those who
did not [21].

Implants that are applied for the purpose of altering
appearance can be classified as cosmetic implants. Some
examples of cosmetic implants include breast implants and
iris implants. Breast implants have become increasingly
popular as the frequency of procedures has increased by
45% between 2000 and 2011. The most common of these
are silicone breast implants [22]. Iris implants have also
become a popular cosmetic procedure that people endure to
change the color of their eye [23].

Medical implants are devices or tissues that are placed
inside or on the surface of the body. These implants serve
to act as prosthetics or to deliver medications, monitor
bodily functions, or provide support to organs and tissues
[24]. Different types of medical implants include: retinal
implants, nerve stimulants, biosensors, cochlear implants,
pacemakers, bladder implants, electrical stimulants, drug
delivery systems, and wireless endoscopy capsules [25]. A
study investigating perceptions surrounding technological
implants for the use of medical correction found that the
majority of people accepted these type of implants [26]. The
acceptance of technological implants implies that more
people may be willing to insert these devices into their
body. Therefore, the possible implications of inserting these
devices into the body should be investigated.

Upon performing this literature review, there were very
little articles found that analyzed tattoos, piercings, and
implants together. This paper will fill this gap and analyze
these three forms of body modification together to create a
comprehensive understanding of their health impacts today.

III. METHODOLOGY

Since this paper aims to create comprehensive
definitions of body modifications and to identify potential
health implications, qualitative research methods were
adopted. A document analysis was conducted to collect
information regarding tattoos, piercings, and implants.
Searches were performed in either Google Scholar or the
Arizona State University Library OneSearch database.
Documents were gathered by searching keywords involving
tattoos, piercings, and implants. These keywords included
“culture,” “complications,” “medical issues,” and
“definition.”

Upon running the keyword search, thousands of results
were returned. Articles were selected to be read according
to relevance and availability of full-text articles. Articles
were included based on how focused they were on the
specific form of body modification. For example, an article
that was specifically about the psychological implications
of tattoos was chosen over an article that was broadly about
psychological implications and briefly mentioned tattoos.

Definitions of each form of body modification were
created by finding similarities across articles and integrating
them into a comprehensive definition. Images were found
by searching Wikimedia Commons for tattoos, piercings,
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and implants. Images were selected based on how relevant
their content was to the culture surrounding the form of
modification. These images were included to show
examples of each form of body modification and enhance
clarity.

IV. DEFINITIONS

A. Tattoos

Merriam-Webster defines a tattoo as “a mark, figure,
design, or word intentionally fixed or placed on the skin”
[27]. This dictionary definition is sufficient in describing
what the basic understanding of what a tattoo is. In addition
to the basic tattoo definition, it is also important to
understand the tattoo process. When a person receives a
tattoo, a motorized needle is used to inject pigment under
the superficial layer of the dermis [28]. The pigment that is
injected under the skin is technically regulated by the Food
and Drug Administration (FDA), since it is a color additive.
The FDA has released a statement that color additives that
are found in pigments are not approved for injection under
the skin [29]. This raises a number of issues regarding health
implications that will be discussed in a future section.

There are many reasons why someone may choose to
receive a tattoo. Today, one of the main reasons for
receiving a tattoo is self-expression [30]. Tattoos are an
external depiction of one’s interests and can serve as a way
to appear unique from others. Tattoos can also serve cultural
purpose. Some cultures, such as the Polynesians, use tattoos
as a way of depicting familial histories [6]. Tattoos are a
prominent aspect of our society that must be understood in
order to promote healthy practices surrounding them.

Fig. 1. Polynesian history tattoo. [31]

B. Piercings

Merriam-Webster defines a piercing as “a piece of
jewelry (such as a ring or stud) that is attached to pierced
flesh” [32]. This definition provides a useful understanding
of what a physical piercing is. A piercing is inserted into the
skin with a large needle that is penetrated into the skin [33].

Fig. 2. Girl with tattoos and piercings. [34]

There are many reasons why a person may choose to get
a piercing. Today, the main motivation for receiving a
person is for self-expression. Piercings for the purpose of
self-expression became prominent in the 1970s during the
punk movement in which people received piercings for the
sake of displaying their rebellion. Men in tribes may also
receive penile piercings for the purpose of displaying their
pain tolerance [14]. Piercings continue to be prominent in
today’s society because they are easy to receive and serve a

purpose.
C. Implants

Merriam-Webster defines a implant as “something (such
as a graft or device) implanted in tissue” [35]. This is a very
broad definition that does not include any information
regarding the different types of implants. Implants are
complex devices that can serve many functions. Implantable
devices range from cosmetic devices such as breast implants
to technological devices such as RFIDs. There are various
reasons a person may choose to insert an implantable device
into their skin. One reason is for cosmetic purposes. The
insertion of breast implants is one of the most common
cosmetic medical procedures that are performed. Women
may receive breast implants to enhance their self-esteem or
after a mastectomy [22]. Another common cosmetic implant
procedure is the installation of iris implants. Some people
elect to receive an iris implant to change the color of their
eyes [23]. Another reason for receiving implants is for the
correction of a medical issue. An example of this is brain
implants to treat mood disorders. Brain implants are
inserted into the brain and use algorithms to transmit
electrical pulses to the brain that alter neural activity. This
is also known as deep brain stimulation [36]. Another
reason that a person may insert an implantable device is for
convenience. RFID chips have recently been inserted into
people to store information that can be scanned [37]. For
example, a Swedish rail company, SJ, has begun allowing
customers to use RFID chips that are inserted in their hands
as a ticket [38].

Fig. 3. SJ Railways scanning RFID for tickets. [38]

This idea of using RFID implants in a person’s hand has been
implemented by other companies to make the exchange of
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identification information quicker and more efficient. The
use of implantable devices is relatively new and there is still
much to learn about the consequences of using such devices,

as will be discussed later in the paper.

D. Comparison

Tattoos, piercings, and implants are all forms of body
modifications that are used by people in today’s society.
Tattoos and piercings are similar in the fact that they are
both visible to others. These two forms of body
modification are typically added to the body to serve as
external self-expression. This is not true of implants.
Implants are not typically used for the purpose of self-
expression but rather serve more of a functional role such as
correcting medical complications or identifying people
within a company. This means that implantable devices
have the potential to alter human performance, which is a
capability beyond that of tattoos and piercings. Tattoos,
piercings, and implants all differ in the way that they are
applied to a person’s body. Tattoos are applied with a
motorized needle that inserts pigment under the superficial
layer of the skin. Piercings are a form of jewelry penetrated
into the body with a large needle. Implants can be various
devices that are inserted under the skin. Since these
modifications are all applied using different techniques,
there are different complications that may arise as a result
of their application. This issue will be explored in a later
section of this paper. Tattoos differ from piercings and
implants because they are considered permanent, while
piercings and implants are not. Since piercings are simply a
hole in the skin, it is possible for that hole to close once the
piece of jewelry has been removed for a significant amount
of time [14]. Implantable devices can also be removed so
that they are also not considered permanent.

TABLE 1. COMPARISON OF BODY MODIFICATIONS
TATTOOS PIERCINGS IMPLANTS
A marking on | The use of a | Insertion of a
DEFINITON the skin with | large needle to | foreign object
pigment. make a hole in | into the body,
the body for | usually
jewelry. subdermal.
-Japanese: - Borneo: show | Sweden: for the
CULTURAL marked those | pain tolerance sake of
USES of lower status -Asia: religious | convenience
-Polynesians: rituals -US:  human
illustrating enhancement
history
-Self- -Self- -Replacement
MODERN expression expression for key cards
APPLICATIONS | -Aesthetic -Aesthetic -Enhancement
-Cosmetics -Medical -Medical
purposes purposes
-Infection -Infection -Infection
RISKS -Swelling -Keloids -Privacy issues
-Pigment -Skin splitting -Chip
migration migration

V. HEALTH IMPLICATIONS

A. Tattoos

Since tattoos are pigments under the skin, they risk
introducing complications. The pigment that is used for
tattoos is not approved for application under the skin, but
rather, it is a color additive [29]. Because of this, skin that has
been tattooed is at risk of experiencing infection, allergic
reactions, keloids, and granulomas [28], [29]. Tattoos also
pose the risk of pigment migration. Pigment migration comes
as a result of misapplication of the pigment during the
tattooing process [28].

Fig. 4. Tattoo keloid. [39]

The main intervention used for the treatment of tattoo
complications is tattoo removal. The major form of tattoo
removal is laser removal. The use of Q switched lasers has
been found to be the most effective way of removing a tattoo.
This process involves the patient attending multiple sessions
in which they are exposed to the lasers. This is a long term
process requiring patients to attend sessions in long intervals
[40]. There are some side effects that may come with the Q
switched laser treatment. These side effects include
inflammation, mild edema and erythema, swollen lymph
nodes, scarring, and keloid formation [41].

In addition to physical complications, tattoos can also
have a psychological effect on a person. People with tattoos
have reported not having a sense of belonging among their
peers in the workplace [42]. It was also found that women
with tattoos have been perceived as less physically attractive,
as more sexually promiscuous, and as heavier drinkers than
their counterparts without tattoos [43]. People with tattoos
also had lower credibility rankings compared with people
who did not have tattoos [44]. Additionally, the presence of
tattoos has an effect on people in the courtroom. Those with
facial tattoos are more likely to be found guilty and are
perceived by others more likely to be a reoffender than those
without facial tattoos [45]. These psychological effects are
large motivators for removing a tattoo. Among the top
reasons for removing a tattoo are improvement of self-esteem
and improvement of potential employment prospects [46].

B. Piercings

Body piercings are also susceptible to health
complications. Since a foreign object is being inserted into
the body, it is likely that the body will react to this object.
This is most commonly seen in infections, which occur in
approximately 20% of body piercings [15]. An extreme case
of infection is a case reported in which a teenage girl
performed multiple piercings on herself that became infected.
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This infection continually worsened until she experienced
acute kidney failure [47]. Allergic reactions, loss of blood,
and scarring are also potential complications that may come
with a body piercing. It is also possible that the jewelry will
interfere with other medical procedures such as X-rays,
ultrasounds, and magnetic resonance imaging (MRI)
Infections and allergic reactions caused by piercings can be
treated with topical antibiotics and irrigation. The loss of
blood is minimized by prohibiting the use aspirin and other
blood thinners to prevent the inhibition of blood clot
formation [15]. Additionally, there are psychological impacts
that result from body piercing. People with body piercings are
viewed differently than those without body piercings. Those
with body piercings were viewed as less physically attractive,
intelligent, caring, generous, honest, and religious compared
to those without a body piercing [48], [49]. People with body
piercings also struggle in the workplace. Job applicants with
visible body piercings were viewed as less suitable applicants
and as having more negative characteristics. These views
were more prominent in student applicants with body
piercings compared to adult applicants with body piercings
[50]. Overall, having a body piercing influences other
people’s perceptions of the person with the piercing, and may
create difficulty for those with piercings when they are
looking for employment.

C. Implants

Implants come in a variety of forms. Each have their own
health implications. These types of risks include physical,
psychological, and privacy risks. Medical implants such as
prostheses and breast implants pose physical risks in patients.
The insertion of a prosthesis into the body poses the risk of a
bacterial infection. This infection can come as a result of poor
osseointegration. Additionally, the insertion of a prosthesis
can also result in the formation of a fistula between the skin
and the prosthesis [51]. Breast implants also pose a physical
risk for patients. Many breast implants are composed of
silicone gel. These implants have the potential to rupture and
disperse the silicone gel throughout the body. The migration
of silicone gel can cause the formation of silicone
granulomas. The migrated silicone can also be the cause of
chronic inflammation, malignant disorder of the breast, and
systemic disease [52].

Practical/convenient implants such as RFIDS or other
types of microchips implanted into the body can also have
detrimental effects on the body. The material of these devices
can induce an allergic reaction in the body. Also, microchips
composed of metal can potentially heat up and burn the flesh.
The heating of the chip comes from the microwave radio
frequency of the chip. Smaller chips pose a greater risk
because they project a greater frequency. The microwave
frequency used in chips is dangerous to the human body
because it increases the risk of tumors and cataracts, destroys
the immune system, has neurological effects, damages DNA,
changes the blood-brain barrier, reduces melatonin levels,
and more [53].

Chip implant radio frequencies also present the risk of
interference with other devices. A man who was diagnosed

with Parkinson’s disease has a deep brain stimulator
implanted in his brain as a form of treatment. This man has
reported that he is not able to hold his phone close to his head,
walk through security checkpoints, go in elevators, or fly in
commercial aircraft without it interfering with his implant.
He reports that the interference between devices can cause his
implant to shut off, which is harmful to his well-being. One
of his friends also reported that he has multiple implants
including a deep brain stimulator, a pacemaker, and a
cochlear implant. These implants are in relatively close
proximity to each other, so they are extremely susceptible to
interference. Although these implants are all essential to his
health, the interaction between them is harmful to him[54].

There are also a number of psychological implications of
implants. People who have had cochlear implants report
significant improvements in their well-being after the
insertion of their device. Improvements were seen in levels of
loneliness and social anxiety within a year of an implantation.
Improvements were also seen in levels of assertiveness and
marital satisfaction over long-term implant use [55]. Similar
results were seen in those with dental implants. People who
received dental implants reported having a better quality of
life due to greater ease of eating, improvement of speech, and
more willingness to smile. They also reported less discomfort
and higher self-esteem [56]. Higher self-confidence was also
seen in women after receiving breast implants. These women
reported having a better body image, greater feelings of self-
confidence, and improved interpersonal relationships [57].

There are also privacy and security concerns related to
implantable devices, as a result of their technological
components. Privacy and security concerns are a health
implication because they involve the infiltration of data
related to the healthcare of a patient. Privacy and security
concerns surrounding implantable devices are especially
prominent in implanted medical devices. For example,
insulin pumps for diabetic patients lack adequate security
measures and are at risk of being hacked. This is extremely
dangerous to the patient because an infiltrator can hijack
glucose sensing software and alter the amount of insulin that
is administered [58]. Similar concerns have been raised
regarding other medical devices such as cochlear implants,
gastric  stimulators, brain stimulators, and cardiac
defibrillators [59]. Some proposed solutions to this issue of
cybersecurity include enhancing the security properties of the
device by adding authentication, authorization, integrity,
confidentiality, and additional security testing to the devices
[59].

VI. DISCUSSION

Tattoos, piercings, and implants all pose health
implications for the human body. The health implications of
body modifications can be categorized into the three P’s:
physical, psychological, and privacy. Each form of body
modification falls into at least one of these categories.
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Health
Implications

Figure 5. Types of Health Implications

All three forms of body modification have physical
implications to the body, the majority of which are negative.
Tattoos, piercings, and implants all have the capacity to cause
infections in the body. This is likely due to the fact that these
body modifications are foreign entities that do not belong in
the body. As a result, the body will induce mechanisms to
fight off the foreign bodies and protect itself. Allergic
reactions are also common complications that can result from
the application of body modifications. This is also because of
the presence of an unfamiliar substance in the body.
Infections and allergic reactions negatively impact the body
so they may labelled as negative implication.

Tattoos, piercings, and implants also have psychological
implications associated with them. These psychological
effects can be either positive or negative depending on the
type of body modification. People who have tattoos,
piercings, or both are commonly perceived poorly by others.
It has been reported that these people have a harder time
finding jobs and are perceived as having more negative
characteristics. The same is not true for those with
implantable devices. People with implants such as breast
implants or cochlear implants have reported having a higher
self-esteem. The difference in psychological effects between
these forms of body modifications is likely because of their
functionality. Tattoos and piercings tend to serve an aesthetic
purpose or serve to act as a form of self-expression, while
implants serve a more practical role such as enhancing
physical appearance or correcting a medical impairment.
These differences in functionality likely correlate with the
differences in psychological effects.

A major health implication that is unique to implantable
devices is privacy issues. Since many implantable devices are
technology-based, they have the potential to be hacked and
health information can be leaked. This is a major issue
regarding the healthcare of an individual that is only
prominent in implantable devices.

In our society, it has already become apparent that more
members of the population are sporting body modifications.
There seems to be an increasing number of people receiving
tattoos and piercings for the sake of self-expression. These
two forms of body modification were once taboo but are now
becoming more widely accepted. This gives way for implants
to also become a more prominent form of self-expression.

With the increasing prominence of body modifications,
it is becoming more important to understand the health risks
that are associated with them. It is evident that all three forms
of body modifications pose some type of health hazard that
has the potential to be detrimental. These risks should be
outlined and easily accessible to those who are considering
receiving any form of body modification in order to minimize
unwanted effects.

VII. CONCLUSION AND FUTURE WORK

Overall, tattoos, piercings, and implants all have
associated health implications. These health implications can
be categorized into the three P’s: physical, psychological, and
privacy implications. All of the discussed forms of body
modification have health implications that fall into at least
one of these categories. People who are looking to receive
these body modifications should be educated on the health
implications prior to their procedure.

More research needs to be done involving the
connections between these forms of body modification and
their associated risks. In addition to the risks associated with
these body modifications, research should be conducted
involving solutions for treating and preventing these risks.
With an increasing number of people receiving body
modifications, it is more important to have a comprehensive
understanding of the associated health implications. The
knowledge of the risks and potential treatments can serve as
a preventative measure for those receiving body
modifications.
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