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SUMMARY

Tattoos have been shown to be associated with transfusion-transmitted diseases (TTDs),

particularly hepatitis B virus (HBV) and hepatitis C virus (HCV) infections. Very little is

known about the association between different categories of tattoos and TTDs. In a cross-

sectional study in Brazil, we studied 182 individuals with tattoos and assessed the odds of

testing positive for a TTD according to tattoo type, number, design and performance

conditions. Major findings were significant associations between an increasing number of

tattoos and HBV infection (odds ratio (OR) of 2±04 for two tattoos and 3±48 for& 3 tattoos),

having a non-professional tattoo and testing positive for at least one TTD (OR ¯ 3±25), and

having& 3 tattoos and testing positive for at least one TTD (OR¯ 2±98). We suggest that non-

professional tattoos and number of tattoos should be assessed as potential deferral criteria in

screening blood donors.

INTRODUCTION

It has repeatedly been shown that tattooing is a risk

factor implicated in the transmission of hepatitis B

virus (HBV) [1–3] and hepatitis C virus (HCV) [4–6]

infections and syphilis [7, 8]. It has also been suggested

that tattooing is similarly implicated in the trans-

mission of human immunodeficiency virus infection

[9]. Some cross-sectional and case-control studies

have detected an association between tattooing and

HBV [10–17], HCV [18–27] and HIV [28] infections.

However, such associations were not demonstrated in

other studies on HBV [29–32], HCV [17, 33–37], and

HIV (38) infections. The studies that found an

association between tattooing and these infections

* Author for correspondence.

usually investigated tattoo as a binary (yes or no)

variable and did not assess whether one or more

specific characteristics of tattoos were important in

determining the magnitude of the relative risk es-

timate. To our knowledge only one study has

examined this issue. A Taiwanese case-control study

of tattooing and HCV infection showed that tattoos

at multiple sites had an odds ratio of 8±2 (95% CI: 1±5,

44±3) whereas tattoos at a single site had an odds ratio

of 5±4 (95% CI: 1±4, 21±0). The same Taiwanese study

also found that the prevalence of HCV infection was

higher among individualswhohadnon-professionally-

made as opposed to professionally-made tattoos.

Particular tattoo designs are more commonly

observed in individuals who have certain sexual

preferences and others, like conscripts and drug
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abusers, who share a higher risk of HIV, HBV and

HCV infections and syphilis than the general popu-

lation. The ‘pachuco’ mark, a cross with dots rather

than lines, has been used to identify membership in

American street gangs. Baden, studying 1000 drug

addict cadavers, suggested that it was possible to

distinguish between alcoholics and hard and soft drug

users based on tattoo designs [39]. The ‘pachuco’

mark, for instance, was found more often among

heroin addicts than other groups. Common tattoos

among American prison inmates include names and

initials of their gangs, swastikas, and certain tattoos

that might indicate their crime [40]. Sexual preference

may be shown by a tattoo. Lesbian tendencies and

bisexuality are indicated respectively by four dots on

the dorsum of the proximal phalanx of a finger on

either hand and by a question mark on the left ring

finger, whereas tattoos on the buttocks are commonly

found among male homosexuals [41]. We are unaware

of any epidemiologic study investigating the risk of an

infectious disease associated with different tattoo

designs and tattoos on different sites of the body.

Having a recent tattoo, usually one performed

within the last 12 months, is a deferral criterion for

blood donation in several countries, including Brazil

[42–44]. The reasoning for this is to cover the window

period when serological tests for infections that could

be transmitted by tattoos might be negative. Tattoos,

however, can be seen as indicators of risk behaviour

associated with transfusion-transmitted diseases

(TTDs) and, as such, are of potential usefulness in the

screening of blood donors. In this context, identi-

fication of higher-risk types of tattoos would be of

interest.

We report here a study that assessed whether the

type (professional �s. non-professional), number and

design of tattoos, their site, and the conditions in

which they were performed were associated with

HBV, HCV and HIV infections, syphilis and Chagas’

disease. All these infections are also transmissible by

the transfusion of blood and blood products. We

focus the discussion on the possible utilization of a

detailed observation of tattoos during the screening

interview for blood donors.

MATERIAL AND METHODS

Over a 22-month period starting in April 1998 we

undertook a hospital-based cross-sectional matched

study in Uberla# ndia, southeastern Brazil, aimed at

assessing the association between tattoos and TTDs.

A detailed description of the material used and the

methods applied in this study is reported elsewhere

[45].

Briefly, the study was carried out in a teaching

reference hospital (Hospital de Clinicas da

Universidade Federal de Uberla# ndia) that provided

free-of-charge care for a catchment population of over

1 million persons. Study subjects were adults 18 years

of age and over who were admitted to the hospital,

came to the outpatient clinic, or who volunteered to

donate blood. Age less than 18 years and any

condition leading the individual to either transitory or

permanent intellectual impairment or physical im-

possibility to provide blood specimens or information

were exclusion criteria for participation in the study.

Having at least one permanent ornamental tattoo was

the exposure of main interest of the main study. The

outcomes of interest were presence of serological

markers to HBV, HCV and HIV infections, syphilis

or Chagas’ disease, or a combination of these

infections. Individuals with and without tattoos,

whose presence was determined by direct inspection,

were pair-matched on age, gender, and main clinical

complaint of the exposed individual which motivated

admission to the hospital or the outpatient clinic. The

recruitment process involved active search for patients

with tattoos at the study sites (hospital, outpatient

clinic and blood bank), and then a choice of controls

from the same sites. The sample size calculations,

based on the association between having a tattoo and

testing positive for at least one TTD, established that

a sample size of 155 individuals with tattoos and 155

without them would have an 80% power of detecting

a relative risk of 4, at a significance level of 5%, if the

prevalence of the outcome in the unexposed was 3%.

Detailed information was obtained about the presence

of tattoos, their number, design and conditions under

which they were made. All the participants (with and

without tattoos) were questioned by a trained inter-

viewer using a piloted questionnaire about exposures

to known risk factors to the infections which were the

outcomes of interest, and other potential confounders,

such as drug use, sexual orientation and history of

having been incarcerated, among others. The presence

of serological markers was determined by enzyme-

linked immunosorbent assay (ELISA) for hepatitis B

surface antigen (HBsAg) and antibodies against the

hepatitis B core antigen (anti-HBc) for hepatitis B,

and antibodies against HCV (anti-HCV), HIV (anti-

HIV), and Trypanosoma cruzi for, respectively, HCV

and HIV infections and Chagas’ disease. Other
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serological tests used were indirect immuno-

fluorescence (IFA) and passive haemagglutination

(HA), for Chagas’ disease, and VDRL, for syphilis.

In the present study the analysis was restricted to

individuals who had one or more tattoos. The

exposures of interest were number of tattoos, whether

the tattoos were performed by a professional or a

nonprofessional tattooist, the tattoo design and the

type of instrument and material (needles and dyes)

used for tattooing. Separate analyses for each ex-

posure were performed for each outcome studied and

also for the presence of at least one marker of syphilis,

HBV, HCV and HIV infections. Initially, for each

outcome, univariate analysis of the independent

variable of main interest and the other covariates was

performed. Identification of potential confounders

and effect modifiers was made by stratified analysis

for each covariate that was shown, on univariate

analysis, to be associated with both the exposure and

the outcome of interest.

Odds ratio (OR) estimates for each dependent

variable and each independent variable of interest,

adjusted by known confounders and other covariates

thought to be of interest after the stratified analysis,

were calculated by unconditional logistic regression

[46, 47]. When two variables were highly correlated,

only one was included in the models. The models were

chosen ‘manually ’, i.e. they were built entering each

exposure of interest as an obligate independent

variable in a given model, and then entering one

covariate at a time, comparing the modification on the

OR and the likelihood ratio test. Choice of the models

was based on the possibility for confounding rather

than a ‘‘best predictive ’’ model. No interaction terms

were suspected by previous knowledge or by the

stratified analysis, and therefore no interaction term

was added to the models.

For categorical variables with many ‘do not know’

responses it was decided that a category for this

response should be included instead of excluding these

individuals from the analysis. In such situations

dummy variables were created, and the reference

category was the one initially thought to be the least

associated with the outcomes. When other variables

with missing values were assessed to see whether they

should be included in a model, sensitivity analysis

substituting missing values by extreme values was

performed to assess the possible impact of the missing

information.

Epi-Info. v. 6.04b (Centers for Disease Control and

Prevention, Atlanta, GA, USA), and SAS for

Table 1. Distribution of the study participants by

features and conditions in which the tattoos were

done

Variable Number Percentage

Done by professional*

No (at least one) 98 54±1
Yes 83 45±9

Professional instrument*

No (at least one) 84 46±4
Yes 97 53±6

Electrical instrument*

No (at least one) 61 33±7
Yes 120 66±3

Disposable needle*

No (at least one) 59 32±6
Yes 106 58±6
Did not know 16 8±8

New needle†

No (at least one) 32 19±2
Yes 121 72±9
Did not know 13 7±8

Dye used exclusively for that tattoo*

No (at least one) 63 34±8
Yes 97 53±6
Did not know 21 11±6

New dye†

No (at least one) 64 38±5
Yes 81 48±8
Did not know 21 12±6

* n¯ 181.

† n¯ 166.

Windows, release 6.12 (SAS Institute, Cary, NC,

USA) were the software packages used for statistical

analysis.

The study protocol was approved by the Research

Ethics Committee of the Montreal General Hospital

and by the Research Ethics Committee of the

Universidade Federal de Uberla# ndia. All the partici-

pants signed an informed consent form and those who

tested positive for any of the infections under study

were counselled and referred for further care, as

warranted.

RESULTS

Out of the 345 patients recruited for the main study,

182 had tattoos, and these constitute the study

population of the present study. All patients invited

agreed to participate in the study and were inter-

viewed, but 30 individuals were later excluded either

because they were discharged from the hospital before
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Table 2. Distribution of selected co�ariates

(categorical �ariables) assessed as potential

confounders

Variable Number Percentage Total*

Sex (male) 151 83±0 182

Colour (white) 125 68±7 182

Schooling (¯ 8 years) 136 76±8 177

Smoking (ever) 135 74±2 182

Drug use

Any† 63 34±6 182

IV 22 12±1 182

Sexual history

Past history of

homosexual contact

30 16±7 180

Homo}bisexual 6 3±3 180

Condom use (always) 40 24±2 165

Has paid for sex 7 4±2 165

Has been paid for sex 4 2±4 165

Police record

Arrested 71 39±0 182

Incarcerated 14 7±7 182

Blood transfusion

Has donated blood 90 49±5 182

Has received blood 37 20±3 182

Liver disease history

Has had jaundice 23 12±6 182

Has had hepatitis 17 9±3 182

STD history

Any 60 33±0 182

Gonorrhoea 38 20±9 182

HIV 19 10±4 182

Syphilis 3 1±6 182

Pierced ears (presence) 85 46±7 182

* Missing values due to the inadvertent use of a preliminary

incomplete version of the questionnaire at the beginning of

the study.

† At least one of the following: occasional or frequent use

of marijuana, and having ever used crack, inhaled or

intravenous cocaine, or heroin.

a blood sample for serological tests could be drawn or

the samples were inadequate for testing for technical

reasons. Serological tests were available for the large

majority of the subjects, but were missing in 2 (1±1%)

subjects for HIV infection, 1 (0±6%) for HIV infection

and 5 (2±7%), for syphilis. Missing data also occurred

for the variables : ‘professional tattoo’ (0±6%), ‘age at

first tattoo’ (1±6%), ‘professional tattoo machine’

(0±6%), ‘electric tattoo machine’ (0±6%), ‘disposable

needle(s) ’ (0±6%), ‘dye(s) for exclusive use’ (0±6%),

‘new needle(s) ’ (8±8%), ‘new dye(s) ’ (8±8%), ‘school-

ing’ (2±7%), ‘homosexual contact in the past ’

(1±1%), ‘sexual preference’ (1±1%), ‘use of condom’

(9±1%), ‘paid for having sex’ (9±1%), and ‘having

Table 3. Positi�e associations between tattoo site and

design and serological markers of syphilis, HBV,

HCV and HIV infections

Exposure Outcome OR 95% CI

Tattoo site

Chest HBV 5±00 2±19, 11±41

Forearm HCV 4±14 1±84, 9±26

Forearm HIV 4±24 1±62, 11±13

Leg HIV 3±42 1±35, 8±69

Head Syphilis 32±80 6±31, 170±55

Tattoo design

Dragon HBV 5±02 1±59, 15±82

Sun HCV 2±71 1±05, 6±91

Snake HIV 4±70 1±51, 14±52

Heart Syphilis 5±00 1±09, 21±85

Unicorn Syphilis 18±00 4±78, 67±79

been paid for having sex’ (9±1%). The variables with

a percentage of missing data approaching 10% are

explained by the inadvertent use of a preliminary

incomplete version of the questionnaire early in the

study; the only difference between the two versions of

the questionnaire was the absence of these questions

in the preliminary version. Dichotomous variables

which had a very low frequency of one of the

categories were excluded from the analysis. This

happened, for instance, with the outcome variable

‘positive serological test for Chagas’ disease’ (2

positive tests out of 182).

The subjects’ age ranged from 18 to 62 years, with

a mean of 29±1 years [standard deviation (..) 7±6].

Weekly alcohol consumption was estimated from

figures on ethanol concentration in alcoholic liquors

consumed in Brazil [48], and ranged from 0 to 3500 g,

with a mean of 212±6 (.. 508±0) and a median of 50.

A single tattoo was observed in 109 individuals

(59±9%), 2 tattoos in 34 (18±7%), and 3 or more

tattoos (to a maximum of 22) in 39 (21±4%).

The age at first tattoo ranged from 8 to 40 years, the

mean being 18±4 years (.. 5±4). The distribution of

the study subjects by type of tattoo (professional �s.

non-professional), and the type and conditions of the

devices used for performing the tattoo(s) is shown in

Table 1. Roughly half of the patients had at least one

tattoo performed by a non-professional. Some of the

variables in Table 1 were highly correlated with each

other, which was the case between ‘disposable

needle(s) ’ and ‘new needle(s), ’ and between ‘dye(s)

used exclusively ’ and ‘new dye(s). ’ The most fre-

quently found tattoo designs were: a sun (35; 19±2%),

ranking first, a name, word or letter (27; 14±8%),
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Table 4. Crude and adjusted (by multiple logistic regression) OR for non-

professional (as opposed to professional) tattoos and ha�ing a positi�e

serological marker for HBV, HCV and HIV infections, syphilis, or at

least one of these infections

Variable

Crude

OR (95% CI)

Adjusted

OR (95% CI)

Hepatitis B

HbsAg and}or anti-HBc

1±84 0±87, 3±89 1±52* 0±69, 3±37

Hepatitis C

Anti-HCV

2±45 1±06, 5±60 1±41† 0±43, 4±57

HIV Infection

Anti-HIV 2±28 0±94, 5±53 1±98‡ 0±54, 7±28

Syphilis

VRDL

4±65 0±99, 21±87 3±71§ 0±74, 18±51

At least one marker for

HBV, HCV, HIV or syphilis

3±30 1±70, 6±41 3±25‡ 1±39, 7±59

Odds ratios adjusted by: * IV drug use and previous STD; † IV drug use, previous

STD, and previous hepatitis ; ‡ IV drug use, previous STD, and previous blood

transfusion; § previous STD.

Table 5. Crude and adjusted (by multiple logistic regression) OR for number of tattoos (reference category : one

tattoo) and ha�ing a positi�e serological marker for HBV, HCV and HIV infections, syphilis, or at least

one of these infections

Serological marker

Two tattoos Three or more tattoos

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Hepatitis B

HbsAg and}or anti-HBc 2±83 (1±12, 7.14) 2±04 (1±80, 9±97)* 4±24 (0±76, 5±50) 3±48 (1±41, 8±58)*

Hepatitis C

Anti-HCV 2±99 (1±07, 8±32) 0±80 (0±17, 3±84)* 5±43 (2±16, 13±67) 1±54 (0±38, 6±20)†

HIV Infection

Anti-HIV 3±05 (1±09, 8±49) 0±45 (0±08, 2±44)‡ 3±54 (1±34, 9±34) 0±39 (0±07, 2±23)‡

Syphilis

VDRL 2±64 (0±56, 12±46) 0±75 (0±12, 4±46)§ 3±75 (0±95, 14±77) 1±40 (0±27, 7±28)§

At least one marker for

HBV, HCV, HIV or syphilis

4±45 (1±96, 10±09) 2±19 (0±75, 6±34)‡ 5±69 (2±58, 12±39) 2±98 (1±03, 8±64)‡

Odds ratios adjusted by: * STD and history of being incarcerated; † IV drug use, previous STD and previous hepatitis ; ‡

IV drug use, previous STD, previous blood transfusion and professional tattoo; § IV drug use ; previous STD and

professional tattoo.

ranking second, and a bird or flower (22 each;

12±1%), ranking third. A skull or the figure of death

such as the Grim Reaper (20; 11±5%) were also

frequently found. Tattoos were mostly found on the

arm (103; 56±6%), back (53; 29±1%), and forearm

(35; 19±2%), the total percentage having added to

more than 100% because of subjects with more than

one tattoo. The distribution of categorical variables

that were potential confounders is summarized in

Table 2. The frequencies of a positive serological

marker for HBV, HCV and HIV infections and for

syphilis were, respectively, 39 (21±4%), 32 (17±8%), 28

(15±5%), and 12 (6±8%). At least one positive test was

found in 63 (34±6%) subjects.

A few associations between tattoo site and design

and certain TTDs were statistically significant (Table

3). Age at first tattoo did not differ between individuals

who tested positive or negative for the different

outcome diseases. No other continuous variable (age

and alcohol use) was a confounder of any of the
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Table 6. Crude and adjusted (by multiple logistic regression) OR for tattoos performed with disposable needles

(reference category, ‘non-disposable needle, ’ or ‘did not know needle status ’) and ha�ing a positi�e

serological marker for HBV, HCV and HIV infections, syphilis, or at least one of these infections

Serological marker

Non-disposable needle Did not know needle status*

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Hepatitis B

HbsAg and}or anti-HBc 1±72 (0±81, 3±68) 1±51 (0±62, 3±66)† 1±54 (0±45, 5±31) 1±58 (0±41, 6±09)†

Hepatitis C

Anti-HCV 1±86 (0±81, 4±27) 1±89 (0±45, 7±94)‡ 3±29 (0±98, 11±04) 6±01 (1±05, 34±59)‡

HIV Infection

Anti-HIV 1±09 (0±45, 2±67) 0±17 (0±03, 1±17)§ 2±02 (0±58, 7±10) 2±95 (0±47, 18±44)§

Syphilis

VDRL 3±50 (0±98, 12±51) 2±09 (0±54, 8±11)< 2±13 (0±22, 20±60) 1±16 (0±11, 12±49)<
At least one marker for

HBV, HCV, HIV or syphilis

2±02 (1±04, 3±93) 1±09 (0±38, 3±17)¶ 2±00 (0±68, 5±84) 1±44 (0±36, 5±68)¶

* Category created so that missing information because of ‘do not know’ answer could be used, avoiding waste of

information that would have occurred if these observations were excluded.

OR adjusted by: † IV drug used, previous STD, and previous homosexual contact ; ‡ IV drug use, previous STD, previous

hepatitis and previous blood donation; § IV drug use, previous STD, previous hepatitis, previous blood donation and

professional tattoo; < previous STD; ¶ IV drug use, previous STD, previous blood donation, previous blood transfusion

and professional tattoo.

Table 7. Crude and adjusted (by multiple logistic regression) OR for dye(s) for exclusi�e use (reference

category, ‘dye not exclusi�e ’ or ‘did not know dye status ’) and ha�ing a positi�e serological marker for HBV,

HCV and HIV infections, syphilis, or at least one of these infections

Serological marker

Dye not exclusive Did not know dye status*

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Crude OR

(95% CI)

Adjusted OR

(95% CI)

Hepatitis B

HbsAg and}or anti-HBc 3±22 (1±49, 6±93) 2±28 (0±98, 5±33)† 1±00 (1±00, 1±00) 0±892 (0±22, 3±56)†

Hepatitis C

Anti-HCV 6±35 (2±60, 15±49) 2±24 (0±58, 8±68)‡ 1±18 (0±23, 6±02) 1±22 (0±19, 8±04)‡

HIV Infection

Anti-HIV 5±14 (2±00, 13±21) 2±29 (0±52, 10±05)§ 2±14 (0±51, 9±08) 4±23 (0±64, 27±96)§

Syphilis

VDRL 1±94 (0±50, 7±52) 0±51 (0±08, 3±37)† 3±97 (0±81, 19±36) 3±17 (0±55, 18±23)†

At least one marker for

HBV, HCV, HIV or syphilis

3±01 (1±54, 5±90) 0±98 (0±38, 2±52)< 1±17 (0±41, 3±34) 1±33 (0±34, 5±28)<

* Category created so that missing information because of ‘do not know’ answer could be used, avoiding waste of

information that would have occurred if these observations were excluded.

OR adjusted by: † IV drug use and previous STD; ‡ IV drug use, previous STD, previous hepatitis and previous blood

donation; § IV drug use, previous STD, previous blood transfusion and professional tattoo; < IV drug use, previous STD,

previous blood donation, previous blood transfusion and professional tattoo.

studied associations. Tables 4–7 summarize the crude

and adjusted odds ratios of the associations between,

respectively, non-professional tattoos, number of

tattoos, tattoos performed with disposable needles,

and dyes used exclusively for that tattoo, and having

a positive serological marker for HBV, HCV and HIV

infections, syphilis, or at least one of these infections.

Having a non-professional tattoo was shown to be

associated with having at least one serological marker

of a TTD (OR: 3±25; 95% CI: 1±39; 7±59) (Table 4).

Having 2 tattoos as opposed to 1 was associated with

HBV infection (OR: 2±04; 95% CI: 1±80, 9±97),
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whereas having 3 or more tattoos as opposed to 1 was

associated with HBV infection (OR: 3±48; 95% CI:

1±41, 8±58), and with having at least one marker of a

TTD (OR: 2±98; 95% CI: 1±03, 8±64) (Table 5). No

association was demonstrated between TTDs and

having tattoos performed with non-disposable needles

(Table 6) or using dyes that were not of exclusive use

(Table 7).

DISCUSSION

A high proportion of the subjects in this study had at

least one non-professional tattoo, and had at least one

of their tattoos performed without the use of a

disposable or new needle, and without dyes that were

new or used exclusively for them. However, the

distinction between a professional and a non-pro-

fessional tattooist was not always clear. For instance,

many tattooists use homemade tattoo guns, and

therefore the use of an electrical device for tattooing is

not always evidence of a tattoo performed by a

professional. Other individuals who have the equip-

ment and do a fair amount of tattoos do not see

themselves as professional tattooists because they

have another source of income. Also, a tattoo gun

does not necessarily make its holder a professional

tattooist. The answers to questions on the type of

needles used are also difficult to interpret, as tattoos

performed under standard hygiene conditions do not

necessarily require the use of disposable or new

needles ; they do require the use of adequately

sterilized needles. The way different tattooists handle

their dyes varies, and the different procedures prob-

ably have influenced the answers on whether the

dye(s) were used exclusively for a particular tattoo, or

whether the dye was new.

The possible misclassification of exposure, as

discussed above, and also of the outcomes, given that

the serological tests applied particularly in the

diagnosis of syphilis and HCV infection are very

sensitive but not 100% specific, may have had an

influence on the odds ratio estimates. The misclassi-

fication of both exposures and outcomes was probably

non-differential, and therefore, if present, would have

had the effect of reducing OR estimates towards the

null. There is no evidence that selection bias has

occurred in this study, as enrolment was independent

of outcome. The role of confounding was accounted

for in the analyses, although it is possible that

underreporting of some confounding variables might

have occurred. Possible examples are variables that

touch on sensitive subjects such as sexual behavior

and drug use. Misclassification of an important

confounder might have either under- or overestimated

the OR estimates [49].

The associations between certain tattoo sites and

designs may be due to chance, given the large number

of combinations between these variables and the

serological markers of the TTDs. Tattoos of dragons

were more common among subjects who had been

incarcerated in the past, and ‘sun’ tattoos were more

commonly found among drug addicts (data not

shown), which may explain the association between

these designs and certain TTDs (Table 3). However,

tattoos of skulls or of the Grim Reaper, that were

suspected a priori to be associated with a positive test

for a TTD, were actually more common among drug

addicts but not among individuals previously incar-

cerated, and were not associated with any TTD.

Goldstein has noted that not every tattoo design has

a special meaning; and that most designs are actually

banal [41], and Hall, in his study of tattoos among

prison inmates, has shown the large variety of tattoo

designs in this population [40].

The crude OR estimates (of magnitudes around 3)

showed that non-professional tattoos, an increasing

number of tattoos, and tattoos performed with dyes

that were not exclusively used for the tattooed subject

were associated with most positive disease outcomes.

These associations became less important after ad-

justment for confounders, particularly IV drug use

and previous STD (Tables 4–7). Associations that

persisted after adjustment were between increasing

number of tattoos and HBV infection (OR: 2±04 for

two tattoos, and 3±48 for three or more tattoos),

between a non-professional tattoo and at least one

positive test for a TTD, and between three or more

tattoos and the same outcome variable. These findings

are of interest and have possible clinical relevance.

They are evidence that subgroups of individuals

within those who sport tattoos are more likely to test

positive for TTDs even when confounding variables

are adjusted for. The knowledge of this association

has implications for the screening of blood donors.

Our previous study showed an association between

having a tattoo and testing positive for HCV infection

and suggested, but was unable to demonstrate, an

association with HBV and HIV Infections [45]. Many

other studies, already mentioned in the introduction,

have also shown such associations. The findings of

this study that non-professional tattoos and an

increasing number of tattoos are both associated with
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an increased odds of at least a positive serological test

for a TTD provide additional evidence that tattoos

should be better studied for the purpose of screening

blood donors. While assessing the possible usefulness

of tattoos, tattoo types and number of tattoos for the

screening of blood donors, however, the crude (instead

of the adjusted) estimates of association between these

variables and at least one positive serological test for

a TTD are preferable. This is because the presence

and the number of tattoos can be determined

objectively, and the quality of the tattoo usually

suggests whether or not it was made by a professional,

whereas information about some other important risk

factors for TTDs are likely to be underreported.

Tattoos are therefore surrogates of other indicators of

TTDs. In certain settings, depending on the magnitude

of the associations between tattoos and TTDs, the

prevalences of tattoos, the proportion of positive

serological tests for TTDs in the population of blood

donors, and the reliability of the information about

other risk factors provided by these individuals, it

may be possible that information on tattoos, its

number, and whether they were professional or not

can be used for the deferral of blood donor candidates.

Based on the evidence from this study, information

about tattoo site and design, and on the type of needle

and dye used during the tattooing process are unlikely

to be useful for this purpose. The fact that this study

was hospital-based and undertaken in a single town

may limit the generalization of its findings for other

settings within Brazil and elsewhere. Further studies

to corroborate our findings are therefore warranted.
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