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Blood-Borne Infections in Tattooed People
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Abstract

Background: Tattoos are associated with blood-borne infections that result from viruses such as the hepatitis B virus (HBV), the hepatitis
Cvirus (HCV), and the human immunodeficiency virus (HIV). This association is equally evident among people without major risk factors
and among those with major risk factors like injected drug users (IDUs).

Objectives: In this study we evaluated all tattooed patients admitted to our hospital (the Boo-Ali hospital in southeastern Iran) between
February 2006 to January 2015.

Patients and Methods: The patients enrolled in our study were admitted to infectious disease wards for different illnesses (e. g.,
Pneumonia, Sepsis, Tuberculosis, etc.).We only studied the patients who agreed to be included in our study. When we found at least one
tattooed area, regardless of its size, we took a blood sample and tested it for the presence of HIV, HBV,and HCV.

Results: Among the 63 patients with tattoos (21% female, 79% male, age range:16 to 79-years-old), four patients (6.3%) tested positive for
HBsAg and PCR-HBV; seven patients (11%) tested positive for HCV, and five (7.9%) tested positive for HIV. The last group consisted in IDUs and
all five had several tattooed areas on their bodies.

Conclusions: Upon our results, tattooed people even with a small size of tattoo on the body are more at risk for HCV, HBV,and HIV infection.
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1. Background

Tattoos are the result of small piercings in the skin by
a needle where small amounts of differently colored ink
are injected under the surface of the skin. When the tat-
too’s area is larger more injections will be needed. As a
result, the risk of infection is higher. Each injection ex-
poses the needle to blood and only one infected injection
is needed to spread the infection among individuals who
use shared instruments (1-4). There is no problem if the
needle is only used for one person. But, if the tattoo art-
ist used the needle on someone else, then it is possible to
transmit blood-borne viruses to others if one of tattooed
persons is infected .Therefore, these shared injections
can transmit infections caused by the hepatitis B virus
(HBV), the hepatitis C virus (HCV), and the human immu-
nodeficiency virus (HIV) to exposed individuals. Usually,
a person could not be infected by a blood-borne virus
through social contact with another person (1, 5-11).

Blood-borne viruses are present in higher concen-
trations when compared to what is typically found in
normal body fluids. These viruses can be transmitted
sexually, by direct exposure to infected blood, or by di-

rect exposure to other body fluids contaminated with
infected blood. Among health care workers, like labo-
ratory staff, direct exposure can occur through the ac-
cidental contamination of a sharp instrument that
punctures the skin. For example, a needle may pick a
lab technician or infected body fluids (such as blood)
may come into contact with mucus membranes (e. g.,in
eyes, nose, or mouth). The rate of viral transmission is
depends on the route of transmission, the type of virus,
and the immune level of the exposed person (4, 5, 8-13).
The most common routes of transmission for each virus
includes: sexual intercourse (common for HBV, HIV and
less common for HCV); sharing injecting equipment (ef-
ficient for HBV, HCV and HIV); skin puncture by blood-
contaminated sharp instruments (e. g., via a shared nee-
dle); and, the splashing of infected fluids to the mucous
membranes (1, 4, 8, 13). The overall risk of contracting
HBV, HCV, and HIV, which can transmit by an infected
patient to a healthcare worker (HCW ), are 30%, 3%, and
0.3%, respectively (2, 4, 13). But, these rates differ for tat-
tooed people in different countries (1, 6, 8, 10, 14-22).
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2. Objectives

We aimed to evaluate the rate of infection of three most
common blood-borne viruses (HBV, HCV, and HIV) in hos-
pitalized patients with tattoos.

3. Patients and Methods

In this survey we evaluated all of the tattooed patients
admitted to the Boo-Ali hospital in Zahedan (located in
southeastern Iran) between February 2006 to January
2015. These patients were admitted to infectious disease
wards for different illnesses (e. g., Pneumonia, Sepsis,
Tuberculosis, etc.). When we found at least one tattooed
area even in small size, the blood sample was taken and
sent for testing of HIV, HBV, and HCV. The primary screen-
ing test used in this study was the enzyme linked im-
mune-sorbent assay (ELISA). When this test showed that
a patient was HIV-positive, a second test was preformed,
and finally HCV and HIV infections were approved by
polymerase chain reaction (PCR). To detect HBV, HBsAg,
anti-HBc were evaluated, and in the case of positive re-
sults, PCR-HBV was also tested. Patients who did not agree
to this testing were excluded from our study.

4.Results

A total of 63 patients with tattoos were enrolled in our
study. Of these, 21% were female, 79% were male, and the
patients’ ages ranged from 16 to 79. Fifteen cases were
anti-HBc positive, but four patients (6.3%) tested positive
for HBsAg and PCR-HBV. Seven patients (11%) had a HCV
infection and five cases (7.9%) tested positive for HIV. The
last group of patients was made up of IDUs and each had
more than one tattoo. Also, four patients in the HIV-posi-
tive group were incarcerated at least once. We compared
the infection rates and the overall risk associated with
the three most common blood-borne viruses (BBVs) in
this group to the risks and rates of the general popula-
tion in Iran (23-26). Following this analysis, we found sig-
nificant differences between the rate of BBVs (specifically,
HCV, HBV, and HIV) in two groups (P < 0.5%). None of the
HIV patients had a CD4 that was less than 350. In the HCV
positive group, polymerase chain reaction was also posi-
tive and none of the HBV-positive patients had a positive
result for HBeAg.

5. Discussion

In our study of 63 patients with tattoos, 6.3% tested posi-
tive for HBV, 11% tested positive for HCV, and five patients
(7.9%) tested positive for HIV. Blood-borne viruses include
HVB, HVC, and HIV. These infections can be transmitted
from person to person through infected blood, unsafe
sexual contact, or from an infected mother to her child.
Significant risk factors associated with contracting HVB,
HVC, or HIV includes injecting drugs and getting tattoos
by using shared needles (4, 8, 16). Our results show that
the rates of HCV and HIV infection were higher among

people with tattoos (11% and 7.9%, respectively) when
compared with prevalence of these infections in general
population in Iran.

In a study by Nishioka et al. 345 cases were examined
(of those 182 persons had tattoos). These researchers
found that having a tattoo was associated with high
rates of HCV infection. But, the researchers did not find
a significant association between tattoos and either
HBV or HIV infections (8). In a multicenter, case-control
study by Carney et al. the authors found that individu-
als who tested positive for HCV had one or more tattoos
more than the non-tattooed population (P < 0.001) (1).
Holsen’s et al. (17) survey revealed that IDU was the main
risk factor associated with HCV infection, and that tat-
toos were a significant independent risk factor (17). In
Ko’s study, the association between HCV infection and
tattoos was studied in tattooed (n=87) and non-tattooed
(n =126) young men who did not have history of inject-
ing drugs or of engaging in sexual activity with multiple
partners. In this study, 11 of the 87 tattooed individuals
and three of the 126 non-tattooed individuals were posi-
tive for anti-HCV and 25 tattooed subjects carried the
hepatitis B surface antigen (HBsAg) (18). Abiona’s study
revealed that tattoos and body-piercings in prison were
important risk factors associated with the transmission
of BBV infections (20).

In Alipour’s et al. (27) study, the prevalence of co-infec-
tion with HIV/HCV was 78.4%. Also, this study revealed
that the follow behaviors were significantly associated
with HCV[HIV co-infection: injecting drugs (OR = 7.2; 95%
CI: 4.9 - 10.6), receiving tattoos in prison (OR = 2.61; 95%
CI: 1.4 - 4.8), and receiving tattoos outside of prison (OR
= 2.0; 95% CI: 1.3 - 3.1) (23). Sebastian et al. conducted a
survey of 200 healthy individuals with tattoos and 200
non-tattooed individuals. They found that the prevalence
of HBsAg in tattooed and non-tattooed people was 19.5%
and 9%, respectively. There was a significant difference be-
tween two groups (P < 0.01) (21). In a 2005 study by our
research team, 7.9% of 39 tattooed women were HBsAg-
positive, and we found that only one of these cases tested
positive for HCV. In one case we observed a positive HIV
test result where the participant had a history of immi-
grating to a neighboring country (28).

Among prisoners in some countries, the rate of infec-
tion with blood-borne viruses is high. This rate is higher
when the prisoners have tattoos (1, 5, 11). Today, injecting
drugs is the most common way to acquire HVC. Individu-
als who inject drugs become infected when they share
contaminated needles with infected individuals. This is
similar to what happens to people who receive tattoos
through the use of shared needles, who have large tat-
toos, or who have multiple tattoos (1, 15, 19). HVB is more
common in some parts of the world such as southeastern
Asia, Africa, the Middle East and the Far East as well as in
southern and eastern Europe. In some countries the rate
of infection is as high as 10% (4, 27, 28). The prevalence
rate of BBVs varies in different countries and this rate
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is dependent on the specific risk factors found in these
countries. The rate of HIV infection is also markedly dif-
ferent between countries. Sub-Saharan Africa is the most
affected region in the world. About 1 in every 20 adults
infected with HIV lives in this area. Rates of infection with
HIV, like HBV and HCV, depends on specific risk factors
and the prevalence of high-risk behaviors, such as having
unsafe sex, sharing needles, homosexuality, and having
tattoos. One study from England revealed that 1.5/1000
people (1.0 in Female and 2.1 in male) were infected with
HIV in 2012. But, the prevalence rate was higher in pa-
tients who engaged in unsafe sexual contact, who were
IDUs, and who had tattoos (29, 30).

All of the studies described above, including our studies
(the present survey and the previous study conducted in
this area in 2005), showed that people with tattoos have
an increased chance of becoming infected with blood-
borne viruses (28). The best way to decrease the incidence
of blood-borne infections is to acknowledge the trans-
mission routes. People must know that body-piercing
equipment was sterilized properly, and they should also
know not to share body-piercing equipment. They should
always use new needles and syringes. They should avoid
injecting drugs and they should never share any needles
used to inject drugs. Also, people should know that it is
important to have a safe sex by using condoms.

Tattoos are an important indicator of HCV, HBV, and
HIV infections, as we found in our study. The increasing
prevalence of tattoos in the general population, specifi-
cally where shared needles are used, can increase the in-
cidence of BBVs. We should test the blood-borne viruses
in everyone who has a tattoo.

Acknowledgments

We would like to thank all of the staff in the Boo-Ali hos-
pital who helped us in sampling the population and who
helped us to collect our data.

Footnote

Authors’ Contribution:Designed the work: SeyedMo-
hammad Hashemi-Shahri; write the paper: Batool Sharifi-
Mood, Masoud Salehi, and Maliheh Metanat; English edit
version: Roshanak Sharifi.

References

1. CarneyK,Dhalla S, Aytaman A, Tenner CT, Francois F. .Association
of tattooing and hepatitis C virus infection: a multicenter case-
control study. Hepatol]. 2013;57(6):2117-23. d0i: 10.1002/hep.26245.

2. Bacusca Al, Coman AE, Felea D, Petrovanu R, Ioan B. Epidemiol-
ogy of B/C virus infection hepatitis in the Northern Moldavian
correctional facilities risk factors. Rev Med Chir Soc Med Nat Iasi.
2014;118(2):463-70. [PubMed: 25076716]

3. Nokhodian Z, Meshkati M, Adibi P, Ataei B, Kassaian N, Yaran
M, et al. Hepatitis C among Intravenous Drug Users in Isfahan,
Iran: a Study of Seroprevalence and Risk Factors. Int | Prev Med.
2012;3(Suppl 1):5131-8. [PubMed: 22826755]

4. Matos SB, Jesus AL, Pedroza KC, Sodre HR, Ferreira TL, Lima FW.
Prevalence of serological markers and risk factors for blood-

Int ] Infect. 2016;3(2):e34944

10.

12.

13.

14.

16.

17.

18.

19.

20.

21

22.

23.

borne pathogens in Salvador, Bahia state, Brazil. Epidemiol In-
fect. 2013;141(1):181-7. doi: 10.1017/S0950268812000386. [PubMed:
22417705)

Mahfoud Z, Kassak K, Kreidieh K, Shamra S, Ramia S. Prevalence
of antibodies to human immunodeficiency virus (HIV), hepatitis
B and hepatitis C and risk factors in prisoners in Lebanon. ] Infect
Dev Ctries. 2010;4(3):144-9. [PubMed: 20351454]

Shi MD, Lee SY, Lee YB. Increased risk of viral hepatitis in Taiwan-
ese male conscriptees with tattoos. Mil Med. 2007;172(5):539-40.
[PubMed: 17521106]

Viana S, Parana R, Moreira RC, Compri AP, Macedo V. High preva-
lence of hepatitis Bvirus and hepatitis D virus in the western Bra-
zilian Amazon. Am | Trop Med Hyg. 2005;73(4):808-14. [PubMed:
16222030]

Nishioka Sde A, Gyorkos TW, Joseph L, Collet P, Maclean JD. Tat-
tooing and risk for transfusion-transmitted diseases: the role of
the type, number and design of the tattoos, and the conditions
in which they were performed. Epidemiol Infect.2002;128(1):63-71.
[PubMed: 11895092]

Tohme RA, Holmberg SD. Transmission of hepatitis C virus in-
fection through tattooing and piercing: a critical review. Clin
Infect Dis. 2012;54(8):1167-78. doi: 10.1093/cid/cir991. [PubMed:
22291098]

Urbanus AT, van den Hoek A, Boonstra A, van Houdt R, de Bruijn
L], Heijman T, et al. People with multiple tattoos and/or pierc-
ings are not at increased risk for HBV or HCV in The Netherlands.
PLoS One. 2011;6(9):e24736. doi: 10.1371/journal.pone.0024736.
[PubMed: 21935447

Pena-Orellana M, Hernandez-Viver A, Caraballo-Correa G, Albizu-
Garcia CE. Prevalence of HCV risk behaviors among prison in-
mates: tattooing and injection drug use. | Health Care Poor Un-
derserved. 2011;22(3):962-82. d0i:10.1353/hpu.2011.0084. [PubMed:
21841290]

Chung H, Ueda T, Kudo M. Changing trends in hepatitis C infec-
tion over the past 50 years in Japan. Intervirology. 2010;53(1):39-
43.doi:10.1159/000252782. [PubMed: 20068339

Azarkar Z, Sharifzadeh G. Evaluation of the Prevalence of Hepa-
titis B, Hepatitis C, and HIV in Inmates with Drug-Related Con-
victions in Birjand, Iran in 2008. Hepat Mon. 2010;10(1):26-30.
[PubMed: 22308122]

Hellard ME, Aitken CK, Hocking JS. Tattooing in prisons-not
such a pretty picture. Am | Infect Control. 2007;35(7):477-80. doi:
10.1016/.ajic.2006.08.002. [PubMed: 17765561]

Aikawa T, Kojima M. [Transmission of hepatitis C virus (HCV) by
tattooing and acupuncture]. Nihon Rinsho. 2004;62 Suppl 7(Pt
1):330-4. [PubMed: 15359815]

de Nishioka SA, Gyorkos TW, Joseph L, Collet JP, MacLean ]D.
Tattooing and transfusion-transmitted diseases in Brazil: a
hospital-based cross-sectional matched study. Eur | Epidemiol.
2003;18(5):441-9. [PubMed: 12889691]

Holsen DS, Harthug S, Myrmel H. Prevalence of antibodies to
hepatitis C virus and association with intravenous drug abuse
and tattooing in a national prison in Norway. Eur | Clin Microbiol
Infect Dis.1993;12(9):673-6. [PubMed: 7694850]

Ko YC, Ho MS, Chiang TA, Chang SJ, Chang PY. Tattooing as a
risk of hepatitis C virus infection. ] Med Virol. 1992;38(4):288-91.
[PubMed: 1282147]

Smith SF, Acuna ], Feldman SR, Vallejos QM, Fleischer |r AB,
Quandt SA, et al. Tattooing practices in the migrant Latino
farmworker population: risk for blood-borne disease. Int | Der-
matol. 2009;48(12):1400-2. doi: 10.1111/j.1365-4632.2008.03828 X.
[PubMed: 20415683]

Abiona TC, Balogun JA, Adefuye AS, Sloan PE. Body art practices
among inmates: Implications for transmission of bloodborne
infections. Am | Infect Control. 2010;38(2):121-9. doi: 10.1016/j.
ajic.2009.06.006. [PubMed: 19822379

Sebastian V], Ray S, Bhattacharya S, Maung OT, Saini HA, Jalani
HJ. Tattooing and hepatitis B infection. | Gastroenterol Hepatol.
1992;7(4):385-7. [PubMed: 1515564]

Billings C, Kingston Paediatric and Perinatal HIV/AIDS Study
Group. Tattooing and perinatal HIV/AIDS in Jamaica. West Indian
Med J.2008;57(3):312-4. [PubMed: 19583135]

Hosseini -Asl SK, Avijgan M, Mohammadnejad M. High preva-



Hashemi-Shahri SM et al.

24.

25.

26.

27.

lence of HB,HCV,HIV infections in Gypsy population residence in
Shahr-e-Kord. Arch Iranian Med. 2004;7(1):20-2.

amali R. Epidemiologic studies on Viral hepatitis: A short review.
Thrita. 2014;3(10):e15376.

Alavian SM. Hepatitis B is a Serious Health Problem in Some Parts
of Iran; Sistan and Baluchestan Province. Int | Inf. 2015;2(2):17937.
doi: 10.17795/iji-17937.

Hashemi-Shahri SM, Sharifi-Mood B, Khalili M. Review of the
Prevention of the Hepatitis B Virus Infection Transmission From
Mother to Child During Pregnancy. Int | Inf. 2015;2(3):26626. doi:
10.17795/iji26626.

Alipour A, Rezaianzadeh A, Hasanzadeh ], Rajaeefard A, Davarpa-

28.

29.

30.

nah MA, Hasanabadi M. High prevalence of HCV coinfection in
HIV-infected individuals in Shiraz, Islamic Republic of Iran. East
Mediterr Health J. 2013;19(12):975-81. [PubMed: 24684094]
Sharifi-mood B, Khosravi S. Tattooing : A major source for viral
infection. J.Med Sci. 6(4):678-80.

Gov UK. Annual Report of the Chief Medical Officer's Surveillance.
On the State of the Public's Health; 2012. Available from: https://
www.gov.uk/government/announcements.

National Offender Management Service. National Partnership
Agreement. 2013. Available from: http://[wwwjustice.gov.uk/
about/noms|/working-with-partners/health-and-justice/partner-
ship-agreement.

Int ] Infect. 2016;3(2):e34944



