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Abstract

Tattoos have become increasingly popular worldwide, yet their potential health risks remain a significant concern. While most
complications associated with tattoos are minor, including skin infections and allergic reactions, more serious risks, such as the
potential link to blood cancer, have garnered attention. This paper explores the health risks associated with tattooing, focusing on
understanding and mitigating the risks of blood cancer. The ink used in tattoos contains various chemicals and heavy metals,
some of which are carcinogenic and can potentially lead to systemic health issues when absorbed into the body. Additionally,
improper tattooing techniques and unsanitary practices can introduce infections that may further complicate health outcomes.
This comprehensive review aims to provide a clear understanding of these risks and highlight the importance of preventive
measures and aftercare. Strategies for prevention include the use of safer, non-toxic inks and adherence to stringent hygiene
protocols during the tattooing process. Proper aftercare, including keeping the tattooed area clean, avoiding exposure to
contaminants, and seeking medical attention for any signs of infection, is crucial in reducing complications. The role of public
awareness and education is also emphasized, as both tattoo artists and recipients should be fully informed about the potential risks
and necessary precautions.

Moreover, this paper discusses the potential link between tattooing and blood cancer, analyzing existing research and exploring
the mechanisms through which carcinogenic materials in tattoo inks might contribute to the development of cancer. By
identifying the key risk factors and providing clear guidelines for safer tattoo practices, this paper advocates for a proactive
approach to minimizing the health risks associated with tattoos. Through comprehensive aftercare and prevention strategies,
individuals can enjoy body art while significantly reducing the likelihood of adverse health outcomes, including blood cancer.

Keywords: tattoos, Blood cancer, Lymphoma, Carcinogens, Tattoo ink, Health risks, Cancer risk, Immune system, Swedish
National Cancer Register, Aftercare, Preventive measures and Chemical content.

1. Introduction machine equipped with needles, a process that, while
relatively straightforward, can lead to various health

Tattoos have surged in popularity over recent decades, risks (Mayo Clinic Staff, n.d.).

becoming a prominent form of self-expression and art.

However, the increasing prevalence of tattoos raises The act of tattooing inherently involves breaking the

important health considerations that potential tattoo skin, which opens pathways for infections and allergic

recipients must understand. Tattoos are created by reactions. Some studies have reported that the ink used

inserting ink into the dermal layer of the skin using a in tattoos can contain potentially harmful chemicals,
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including heavy metals and other carcinogenic
substances (Bishop, 2019). Allergic reactions to tattoo
ink can occur, sometimes years after the tattoo is
applied, with red inks being particularly notorious for
eliciting adverse skin reactions (Hoffmann & Haller,
2020). Moreover, inadequate  sterilization of
equipment can lead to serious infections, such as
methicillin-resistant Staphylococcus aureus (MRSA)
and hepatitis B and C (Sahota et al., 2019).

Additionally, there is growing evidence to suggest that
the health implications of tattoos may extend beyond
immediate physical reactions. Recent research has
indicated a potential link between tattoos and an
increased risk of lymphoma, a type of blood cancer,
suggesting that the long-term health risks associated
with tattoos deserve further investigation (Nielsen et
al., 2020).Tattoos have become increasingly popular
worldwide as a form of self-expression and body art.
However, despite their artistic appeal, tattoos carry
potential risks such as skin infections, allergic
reactions, and scarring, particularly if proper
procedures are not followed. Ensuring that tattoos are
done by a licensed and experienced artist, practicing
proper hygiene, and adhering to aftercare instructions
are essential steps in reducing these risks (O'Connor,
2019; Kuperman et al., 2019).Aside from these more
common risks, concerns have arisen over the years
regarding a possible link between tattoos and cancer.
Although researchers have investigated this potential
connection, no definitive evidence supports the claim
that tattoos directly cause skin cancer or increase the
risk of cancer. In many cases, any association between
tattoos and cancer appears to be coincidental rather
than causal (Bishop, 2019). However, certain tattoo
ink ingredients have raised concern, particularly those
containing materials that may be carcinogenic, such as
azo pigments used in some inks (Nielsen et al., 2020).
Red inks, for example, have been studied for their
association with liver cancer in animal models
exposed to azo pigments, and black inks may contain
polycyclic aromatic hydrocarbons (PAHs), which are
known carcinogens (Mayo Clinic Staff, n.d.).

Despite the safety improvements in modern tattoo
inks, it is worth noting that tattoo inks are not
regulated by the U.S. Food and Drug Administration
(FDA), leaving room for variability in ink quality and
safety (Mayo Clinic Staff, n.d.). Additionally, other
health risks associated with tattoos, such as allergic
reactions, skin infections, keloid scarring, and the
transmission of blood-borne diseases like hepatitis C
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and HIV, are more immediate concerns (Sahota et al.,
2019).

To minimize these risks, it is essential to seek out a
licensed professional who uses sterilized tools and
high-quality ink, and to carefully follow aftercare
instructions to prevent infections or complications
(Kuperman et al., 2019). Furthermore, individuals
should consult their tattoo artist about the ingredients
in the inks being used, especially since some pigments
may contain harmful substances like metals and
plastics (Bishop, 2019).Tattoos have become an
increasingly popular form of self-expression, but their
rising prevalence has raised concerns about the
potential health risks associated with tattooing. The
process involves inserting ink into the dermis using a
machine equipped with needles, which can introduce
harmful substances into the body and increase the risk
of infections, allergic reactions, and other
complications (Mayo Clinic Staff, n.d.). While tattoos
are generally considered safe when proper procedures
are followed, the importance of understanding these
risks cannot be overstated.

A crucial factor in minimizing health risks is choosing
a reputable tattoo artist. Ensuring that the artist is
licensed and experienced, and adheres to strict
sanitation practices, significantly reduces the risk of
infections and complications (Kuperman et al., 2019).
Cleaning the skin thoroughly before tattooing is also
essential to prevent the introduction of skin organisms
into deeper layers, which could lead to infections
(O'Connor, 2019).The quality and sterility of the ink
used in tattoos are also important considerations.
High-quality, sterile ink minimizes the risk of allergic
reactions and contamination (Bishop, 2019). Aftercare
plays a vital role in preventing infections, as tattoo
recipients must follow their artist’s instructions, which
typically involve washing the area with soap and
water, applying a gentle moisturizer, and avoiding sun
exposure during the healing process (Mayo Clinic
Staff, n.d.).

Monitoring for signs of infection is equally important.
Symptoms such as redness, swelling, rash, blistering,
or itchiness could indicate an infection, and
individuals should seek medical advice promptly if
these occur (Sahota et al., 2019). Additionally, those
who receive tattoos should be aware of blood donation
guidelines, as in some countries, like India, individuals
are advised to avoid donating blood for at least six
months after getting a tattoo (WHO, 2020).
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Finally, while there is some emerging evidence
suggesting a potential link between tattoos and an
increased risk of malignant lymphoma, particularly
blood cancers, more research is needed to confirm
these findings (Nielsen et al., 2020). Understanding
the long-term implications of tattooing remains an
important area of ongoing study.

Background Information: Tattoos have been an
integral part of human culture for centuries, serving as
symbols of identity, art, and expression. In recent
years, tattoos have surged in popularity worldwide,
with an estimated 38% of adults between the ages of
18 and 29 sporting at least one tattoo in countries like
the United States (Bishop, 2019). While tattoos are
often considered a form of body art, concerns about
their potential health risks have emerged, particularly
regarding skin infections, allergic reactions, and
scarring. Of increasing concern is the potential link
between certain tattoo inks and more serious health
complications, such as cancer (Nielsen et al., 2020).
This has led researchers and public health
professionals to explore the long-term safety of
tattooing, and the ingredients used in tattoo inks
(Kuperman et al., 2019).

Purpose of the Study: The main aim of this study is
to investigate the possible association between tattoos

and an increased risk of cancer, particularly
lymphoma. Although no definitive evidence directly
connects tattooing to cancer, certain pigments used in
tattoo inks, such as azo compounds and polycyclic
aromatic hydrocarbons (PAHs), have been identified
as potentially carcinogenic (Nielsen et al., 2020;
Bishop, 2019). This paper will review current research
on the safety of tattoo inks and explore the potential
risks they pose for developing skin and other types of
cancers, focusing on the need for further investigation
in this area.

Significance: Understanding the potential health risks
associated with tattoos is vital for public health,
especially as tattoos become more widespread. Since
tattoo inks are not regulated by the Food and Drug
Administration (FDA) in many countries, consumers
may unknowingly be exposed to harmful substances
(Mayo Clinic Staff, n.d.). Identifying and addressing
these risks is crucial for ensuring tattoo safety and for
guiding regulations on the composition of inks and
tattoo practices. This study contributes to the growing
body of literature on tattoo safety, emphasizing the
need for public awareness and better regulation to
protect individuals from long-term health risks, such
as cancer (World Health Organization, 2020). (Table-

1)

Table 1 Summary of Potential Risks, Causes, and Preventive Measures Associated with Tattoos

Risk Cause Preventive Measures Reference
Skin infections | Unsterile needles, | Choose a licensed artist, | O'Connor (2019);
improper aftercare, | ensure sterilization, follow | Kuperman et al. (2019)
contaminated ink aftercare instructions
Allergic Reaction to ink | Use  high-quality inks, | Bishop (2019); Sahota
reactions ingredients, especially | consult artist about ink | etal. (2019)
sensitive skin ingredients, avoid tattoos if
prone to severe allergies
Scarring and | Improper healing, | Follow proper aftercare | O'Connor (2019);
keloids scratching, infections instructions, avoid | Sahota et al. (2019)
scratching, and seek
immediate care for
infections
Cancer risk | No direct association | No proven causal | Bishop (2019); Nielsen
(myth) between tattoos and | relationship, but avoid inks | et al. (2020); Mayo
skin cancer with carcinogenic | Clinic (n.d.)
substances like PAHs and
azo pigments
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diseases

equipment

licensed artist who follows
sanitation guidelines and
uses sterilized equipment

Carcinogenic Azo pigments, PAHs, | Ask about ink ingredients, | Nielsen et al. (2020);
ink ingredients | and other toxic | avoid inks with | Bishop (2019); Mayo
substances carcinogenic substances | Clinic (n.d.)
(e.g., red azo pigments,
black inks containing
PAHs)
Blood-borne Unsterile needles and | Choose a reputable, | Kuperman et al. (2019);

Sahota et al. (2019)

Reactions from
MRIs

Magnetic properties in
tattoo pigments

Inform doctor of tattoos
before MRI; avoid getting
tattoos in areas that may
need future imaging tests,

Mayo  Clinic
Sahota et al. (202

(n.d.);

especially with red inks

This review paper aims to provide a comprehensive
overview of the health risks associated with tattoos,
including allergic reactions, infections, and potential
links to blood cancer, while also offering guidelines
for safe practices and aftercare to mitigate these risks.

2. Literature Review

Overview of Existing Research: The health risks
associated with tattoos have been a topic of growing
concern as tattoos have become increasingly popular.
Research has predominantly focused on immediate
risks, such as skin infections, allergic reactions, and
scarring (Bishop, 2019; Sahota et al., 2019). These
issues often arise from unsterile equipment, improper
aftercare, or allergic reactions to the pigments in tattoo
inks (O'Connor, 2019). In particular, red and black
inks have been identified as more problematic due to
their chemical compositions. Red inks often contain
azo pigments, which have been linked to cancer in
animal studies, specifically liver cancer in rats
(Bishop, 2019). Similarly, a 2016 report from the
Australian government identified polycyclic aromatic
hydrocarbons (PAHs), a known carcinogen, in 83% of
the black inks tested (Nielsen et al., 2020). These
findings suggest that while tattooing itself may not
directly cause cancer, certain ingredients in tattoo inks
could pose long-term health risks, especially when
combined with factors like sun exposure or
compromised immune systems.

While the risks of bacterial infections and skin
reactions are well-documented, less research has
focused on the potential for tattoos to increase the risk
of cancer, particularly lymphoma. Nielsen et al. (2020)
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explored the possible connection between tattoo inks
and blood cancers like lymphoma. Although their
study found a higher incidence of lymphoma in
individuals with tattoos, the researchers noted that
more comprehensive studies are needed to establish a
definitive causal link. Additionally, tattoo pigments
such as barium, cadmium, lead, and mercury have
been identified as potential carcinogens, which could
increase the risk of cancers developing over time
(Mayo Clinic Staff, n.d.; WHO, 2020).

Research Gaps: Despite the growing body of research
on the health risks associated with tattoos, there is a
significant gap in studies that directly link tattooing to
cancer, particularly lymphoma. Most existing studies
focus on the immediate risks of tattooing, such as
infections and allergic reactions, but the long-term
effects of exposure to potentially carcinogenic
substances in tattoo inks remain underexplored
(Kuperman et al., 2019). While preliminary studies,
such as those by Nielsen et al. (2020), have suggested
a possible association between tattooing and
lymphoma, these findings are not conclusive, and
further research is needed to establish whether tattoos
significantly increase the risk of cancer. There is also a
lack of regulatory oversight regarding the chemical
composition of tattoo inks, which raises concerns
about public safety, especially as tattooing becomes
more widespread globally (WHO, 2020).

Future research should aim to investigate the long-
term effects of tattoo inks on human health, including
large-scale, longitudinal studies that assess cancer
risks in tattooed individuals. Additionally, more
attention needs to be given to understanding how
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different ink pigments, particularly those containing
known carcinogens like PAHs, interact with the body
over time. This would help provide clearer guidelines
for both tattoo artists and consumers, ensuring safer
practices in the industry.

3. Methodology

Study Design: An observational cohort study was
conducted by researchers at Lund University to assess
the association between tattoos and cancer risk,
particularly focusing on lymphoma. The study utilized
national registries, drawing on data from the Swedish
National Cancer Register and other health databases to

track the health outcomes of individuals with and
without tattoos.

Population:

The study cohort consisted of individuals registered in
Sweden, categorized into two groups: those with
tattoos and those without tattoos. Inclusion criteria for
the tattooed group included individuals who had at
least one documented tattoo in health or personal
records. The control group comprised individuals with
no history of tattooing. Exclusion criteria included
individuals with a pre-existing cancer diagnosis before
tattooing or those with insufficient medical data. (Fig-

1)

Table 2 Summary of Health Risks Associated with Tattoos and Research Gaps in Cancer Studies

category Key Findings References
Health Risks of - Immediate risks include infections, (Bishop, 2019), (Sahota et al.,
Tattoos allergic reactions, and scarring. 2019), (O'Connor, 2019)
Tattoo Inks & - Red inks may contain azo pigments (Bishop, 2019), (Nielsen et al.,
Carcinogens linked to liver cancer in animal studies. | 2020), (WHO, 2020)
- Black inks often contain PAHs, known
carcinogens.
Known - Tattoo inks may contain metals and (Mayo Clinic Staff, n.d.), (WHO,
Carcinogenic harmful chemicals, such as barium, 2020)
Substances cadmium, lead, and mercury.

Association with

- Limited research suggests a possible

(Nielsen et al., 2020), (Kuperman

Cancer link between tattoos and blood cancers, | et al., 2019)
(Lymphoma) such as lymphoma, but no conclusive
evidence yet.
Research Gaps - Lack of large-scale studies specifically | (Nielsen et al., 2020), (Kuperman
linking tattoos to cancer, particularly etal., 2019)
lymphoma.
Regulatory - Lack of regulation and standardized (WHO, 2020), (Nielsen et al.,
Oversight oversight of tattoo inks, including the 2020)

safety of pigments and chemicals used.

Data Analysis: The data analysis was performed
using statistical models to compare the cancer
incidence rates between the two groups. The
researchers analyzed the risk of developing various
types of cancer.

Cancer, including skin cancer and lymphoma, using
data extracted from the Swedish National Cancer
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Register. Factors such as age, gender, and lifestyle
were controlled to isolate the potential impact of
tattoos on cancer development. Risk ratios and hazard
models were employed to evaluate the relative risk of
cancer in the tattooed group compared to the non-
tattooed group.
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Fig-1 Flowchart Representing the Methodology of the Study on Tattoo-Related Cancer Risk

4. Findings

Increased Cancer Risk: The study conducted by
researchers at Lund University found that individuals
with tattoos showed a 21% increased risk of
developing lymphoma compared to those without
tattoos. This significant increase underscores potential
long-term health risks associated with tattoos,
particularly concerning the body's immune response to
foreign substances introduced by tattooing (Nielsen et
al.,, 2020). Although no definitive causality was
established, the findings highlight the need for further
research into the immunological effects of tattoo ink.

Impact of Tattoo Size: Contrary to what might be
expected, the size of the tattoo did not appear to
significantly influence the cancer risk. The study
found no direct correlation between larger tattoos and
increased rates of lymphoma. This suggests that
factors other than tattoo size, such as the type of ink
used or individual immune system reactions, may be
more important in determining the risk of cancer
(Nielsen et al., 2020). Other studies also suggest that
carcinogenic substances in the ink, rather than the
amount used, might be more closely related to health
outcomes (Kuperman et al., 2019).
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Transport of Tattoo Ink: One of the study's key
findings is the process by which tattoo ink particles are
transported through the body. After the skin is
punctured, macrophages, a type of immune cell,
engulf the ink particles and transport them to nearby
lymph nodes. Over time, these particles accumulate in
the lymph nodes, potentially contributing to increased
lymphoma risk. This finding suggests that the immune
system plays a role in transporting and possibly
storing tattoo ink, which could contain harmful
materials, leading to long-term health implications
(Bishop, 2019). Studies on tattoo inks have noted the
presence of potentially carcinogenic substances such
as azo pigments and polycyclic aromatic hydrocarbons
(PAHs), which might increase the risk of lymphoma
and other cancers (Nielsen et al., 2020).

5. Discussion

Implications of Findings: The findings of this study
have significant public health implications. The 21%
increased risk of lymphoma among individuals with
tattoos raises important concerns about the long-term
safety of tattooing, especially considering the growing
popularity of tattoos worldwide. While tattoos are
generally considered safe when performed by licensed
professionals, the potential cancer risk highlighted in
this research suggests the need for greater regulation



Int. J. Adv. Res. Biol. Sci. (2020). 7(12): 182-189

and awareness around tattooing practices. Public
health agencies may need to consider developing
guidelines that encourage safer tattooing procedures
and more stringent oversight of tattoo ink ingredients.
Tattoo parlors, for instance, should prioritize using
inks with the least potential for harmful health effects
and ensure that their clients are fully informed of any
associated risks (Nielsen et al., 2020; Kuperman et al.,
2019).

Chemical Composition of Tattoo Inks: The
chemical composition of tattoo inks plays a crucial
role in understanding the potential health risks. Tattoo
inks contain a variety of substances, some of which
have been identified as carcinogens. Red inks, for
example, often contain azo pigments, which are also
used in industrial paints and have been linked to
increased cancer risks, including liver cancer in animal
studies (Bishop, 2019). Similarly, black inks have
been found to contain polycyclic aromatic
hydrocarbons (PAHs), a group of chemicals known
to have carcinogenic properties. According to research
by the Australian government, about 83% of tested
black inks contained PAHs, which can pose significant
risks when absorbed by the body (Bishop, 2019).
These findings suggest that it is not the tattoo itself,
but rather the chemicals present in the inks that may
be contributing to cancer risks, such as lymphoma.

Need for Further Research: While this study
provides compelling evidence for a link between
tattoos and lymphoma, further research is necessary to
explore the relationship between tattoos and other
types of cancer. The long-term effects of ink particles
accumulating in lymph nodes, and whether these
contribute to the development of cancers in other
tissues, remain areas that require deeper investigation
(Nielsen et al., 2020). Future studies should also focus
on identifying specific ink ingredients that may pose
the highest risks and on determining whether
individuals with genetic or environmental factors are
more susceptible to developing cancers after receiving
tattoos. This research will be essential to provide more
comprehensive public health recommendations and
develop safer tattooing practices.

6. Conclusion

Summary of Key Points: The study conducted by
Lund University provides valuable insights into the
health risks associated with tattoos, particularly the
potential link between tattooing and an increased risk
of lymphoma. With a 21% higher risk of lymphoma
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observed in individuals with tattoos compared to those
without, these findings suggest a need for further
scrutiny of the safety of tattoo practices. While the
size of the tattoo did not significantly influence cancer
risk, the transport of tattoo ink particles by the
immune system to lymph nodes and the presence of
carcinogenic substances like azo pigments and PAHs
in tattoo inks were highlighted as possible contributors
to health risks.

Recommendations:

To mitigate the health risks associated with tattoos,
several strategies should be implemented. These
include:

e Stricter regulation of tattoo inks to ensure
harmful chemicals are minimized or eliminated.
Governmental and health agencies, such as the
FDA, should evaluate the safety of tattoo inks and
enforce regulations to control the wuse of
potentially carcinogenic substances.

e Improved public awareness of the risks
associated with tattooing, including the potential
for long-term health effects. Consumers should be
informed about the inks used and educated on how
to select reputable tattoo artists.

e Tattoo artists should be encouraged to adopt best
practices for safety and sanitation and to stay
informed on the latest findings regarding the risks
of certain ink ingredients.

Call to Action: This study emphasizes the need for
further research to better understand the long-term
health implications of tattoos, including potential
associations with other cancers. Public health
campaigns should focus on educating both consumers
and tattoo artists about the ingredients in tattoo inks
and the importance of proper aftercare. By raising
awareness and conducting more comprehensive
research, we can work toward making tattooing a safer
practice without compromising artistic expression.
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