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SYSTEMATIC REVIEW AND META-ANALYSIS

Transmission of Hepatitis B and C Virus Infection
Through Body Piercing

A Systematic Review and Meta-Analysis
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Abstract: Hepatitis B and hepatitis C are 2 types of potentially life-
threatening liver diseases with high infection rate. Body piercing
represents a progressively popular sociocultural phenomenon which
is also a potential exposure approach for hepatitis B virus (HBV) and
hepatitis C virus (HCV). Conclusions from those researches with
statistically risk assessment of body piercing on HBV and HCV
transmission are contradictory.

Systematically analyze the association between body piercing and
the risk of transmitting hepatitis B virus and hepatitis C virus for general
population. Make evidence-based recommendations to the current
practice and wake up public awareness of this health-threatening
behavior.

Comprehensive and high sensitivity search strategies were per-
formed to exhaustively search related studies before 15 January 2015
(MEDLINE, EMBASE, WANFANG, CNKI datasets for published
literatures, and Google and Google scholars for related grey articles).
Two authors identified relevant studies for the review, abstracted
data, and assessed literature quality independently and critically
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according to the selection criteria and quality assessment standard.
Odds ratio (OR) and corresponding 95% confidence interval (CI) were
used to estimate risk of HBV and HCV infection in relation to body
piercing status. Subgroup analysis and sensitivity analysis were
conducted to examine the source of heterogeneity and test the robust
of the results.

A total of 40 studies were included in this systematic review
(10 for Hep-B, 26 for Hep-C, 4 for both Hep-B and Hep-C), the pooled
OR (95% CI) for the association between body piercing and trans-
mission of HBV/HCV is 1.80 (1.18, 2.75) and 1.83 (1.27, 2.64),
respectively. Subgroup analysis suggested that highest risk of body
piercing related to hepatitis C infection was for former soccer and
veterans with OR of 4.63 (2.65, 8.10), while strongest association
between body piercing and hepatitis B was for samples derived from
students/community with OR of 2.40 (1.44, 4.02).

The current systematic review and meta-analysis suggests that
body piercing is significantly associated with the transmission of HBV
as well as HCV, having body piercing probably can increase the risk of
getting infected. Evidence from this study strongly recommends that
comprehensive and effective programs should be established to
provide safer piercing practice.

(Medicine 94(47):¢1893)

Abbreviations: CI = confidence interval, HBV = hepatitis B virus,
HCV = hepatitis C virus, Hep-B = hepatitis B, Hep-C = hepatitis C,
NOS = Newcastle-Ottawa scale, OR = odds ratio, RevMan =
Review Manager, RR = risk ratio.

INTRODUCTION

H epatitis B is a potentially life-threatening liver infection

caused by the hepatitis B virus (HBV). Overall, there are
estimated 2 billion people across the world with this virus, and
more than 350 million are chronic carriers.' Infected symptoms
vary between acute and chronic infection and include chronic
liver disease to cirrhosis of the liver and liver cancer. In
the 2010 Global Burden of Disease study, HBV infection
ranked in the top health priorities and was the tenth leading
cause of death (780,000 deaths each year).> HBV is majorly
transmitted through infected blood or other body fluids so that
its well-known transmission modes include vertical trans-
mission (mother-to-child), sexual transmission, unsafe injec-
tions, and blood transfusions or dialysis.> Even though
transmission modes have been well explored and strategies
exist to protect humans from it, statistics still suggested that
about half'the total liver cancer mortality in 2010 was attributed
to HBV infection, and from 1990 to 2010, about 30% of the
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world’s population shows serological evidence of current or
past HBV infection.?

This uncommon phenomenon indicates that far more is
needed than to rely on clinical treatment, hepatitis B vaccine,
and limited health regulations to prevent people getting infected
with HBV and improve their prognosis. Other transmission
modes should be examined in order to draw public attention and
improve global health.

Hepatitis C is a blood-borne liver disease caused by
hepatitis C virus (HCV), which can cause both acute and
chronic infection and increase the risk of developing cirrhosis
of liver and liver cancer. According to the incomplete esti-
mation, the global prevalence of HCV infection has increased
to 2.8% by 2010,* which indicates that three to four million
persons are newly infected every year, and about 170 million
people are chronically infected and at risk of developing
cirrhosis of liver and liver cancer. Approximatel;/ 350,000
people die each year due to all HCV-related causes.” The most
common modes of transmission for HCV are through unsafe
injection practices, inadequate sterilization of medical equip-
ment, and unscreened blood and blood products.® Without an
available vaccine, strategies for controlling HCV transmission
have been limited to practical issues such as serious steriliza-
tion, hand hygiene, blood screening, safe handling, and dis-
posal of sharps and waste. Body piercing, a form of body
modification, is the practice of puncturing or cutting a part of
the human body, creating an opening in which jewelry can be
worn.” Nowadays, not only the most popular type of ear
piercing and nose piercing, lip, tongue, nipple, and genital
piercings are all getting popular throughout the world and
across all-ages.gf11 However, the potential health risk of this
beauty behavior has been gradually noticed by the public but
far more than enough. When piercing, instruments can be
contaminated by infected blood or body fluids from other
subjects and hence, if these instruments are not properly
sterilized, another source of transmission for HBV and HCV
can be created. Well-identified complications for body pier-
cing so far are mostly body-site-specific, such as local infec-
tions, keloid formation, traumatic tearing, foreign body
rejection, allergic contact dermatitis.'> No specific estimates
concentrate on the percentage of persons who have experi-
enced complications related to body piercing. There are studies
supporting the hypothesis with the conclusion body piercing
can be an independent risk factor for transmitting hepatitis B
and C virus.'>!'* Some studies, however, argue that the corre-
lation between body piercing and HBV and HCV are not
significant,’>'® some even obtain an outcome indicating body
piercing is a protective factor.!” Based on these inconsistence,
the current systematic review and meta-analysis was conducted
aiming to summarize and critically analyze related information
to detect the risk of body piercing on transmission of HBV and
HCV, furthermore, make evidenced recommendations to the
public and health supervision departments about the future
programs for preventing and controlling the infection of HBV
and HCV.

OBJECTIVE

Systematically review and critically analyze related
studies to detect the association between body piercing
and transmission of HBV or HCV separately, furthermore,
wake up public awareness of this health-threaten behavior
by the evidence-based information and make recommen-
dations to the current practice for preventing HBV and HCV
infection.
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METHODS

Inclusion and Exclusion Criteria
Include when

(1) Clearly identified persons with HBV/HCYV as participants
in one of the main groups and examined their infection
status as either the primary or secondary outcome.

(2) Clearly defined body piercing as one of the exposure
factors.

(3) Presentrisk ratio (RR) or OR and their corresponding 95%
confidence interval (CI), or provided enough data for us
to calculate.

Exclude when

(1) The study population is injected drug users, prisoners,
blood transfusion, sex workers or others who are well
identified as high risk populations.

(2) Sample size is smaller than 50.

(3) The exposure data provided are for body piercing or
tattooing, without available data specific for body piercing.

Search Methods for Identification of Studies

We formulated a comprehensive, exhaustive search
strategy, trying to identify all relevant studies regardless of
publication status. We searched electronic worldwide databases
(MEDLINE, EMBASE, WANFANG, CNKI for published lit-
eratures, and Google and Google scholars for related grey
literatures). We also hand searched Chinese traditional medicine
journals. Search strategies were designed based on Cochrane
highly sensitive search strategies for observational studies. No
language restriction was applied for English databases.
Appendix shows the detailed search strategies, http://links.lww.
com/MD/AS525.

Data Collection and Analysis

Two authors identified relevant studies for the review,
abstracted data, and assessed literature quality independently.
We contacted authors of included studies to obtain further
information as necessary.

Selection of Studies

Identified studies were assessed for eligibility for inclusion
in the review based on scanning the titles, abstracts, and key-
words of every record retrieved. The selection of studies was
independently carried out by 2 authors, based on the on the
criteria of inclusion and exclusion. We retrieved the full-text of
any literature with unclear information in the title or abstracts.
For all papers fulfilling the inclusion criteria, further assessment
was carried out by reviewing full-text. At the end of the study
selection, all studies selected by the 2 authors were checked and
compared. For studies selected only by 1 author, their eligibility
for inclusion was discussed for final decision.

Data Extraction and Management

Data extraction was independently carried out by 2 authors
with a standard form predesigned for this review. The study
characteristics recorded mainly focus on study design, study
population, type of the risk factors or confounding adjusted for,
and the risk assessment. We resolved any disagreements by
referring to source papers and through further discussion. If
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there was any unclear or missing information, we contacted the
authors for clarifications or additional information. The study
was included only after full consensus was achieved.

Dealing With Unavailable Data

If the estimation of correlation between body piercing and
HBV/HCV transmission was mentioned or concluded, but the
data were not available from the full text, we tried to contact the
authors for original data. If these data could not be obtained,
excluded the study and provided the reason behind it.

Quality Assessment of the Included Studies

Two authors independently assessed the quality of the
included studies according to the Newcastle-Ottawa Scale
(NOS). Any discrepancies were further discussed or resolved
by a third author.

Measures of Exposure Effect

Review Manager (RevMan) Version5.3 was used to ana-
lyze data statistically. For the provided OR and 95% CI, we used
the data directly but if only the original categorical data are
available, 2 authors independently calculated the crude OR and
95% CI and then all of the crude ORs were combined to estimate
the overall crude risk. Besides, provided adjusted OR (95%CI)
were extracted to further examine the influence of controlling
for confounding factors.

Assessment of Heterogeneity

We tested heterogeneity by considering the variability in
participant factors among trials. We used Chi? test and I” test to
test whether statistical heterogeneity exists.'® If P of Chi test is
less than significance level 0.1, we consider the heterogeneity is
statistically significant. For I? statistic, 0% to 40%: heterogen-
eity might not be important; 30% to 60%: may represent
moderate heterogeneity; 50% to 90%: may represent substantial
heterogeneity; 75% to 100%: considerable heterogeneity. If
high levels of heterogeneity among the trials exist (I*>50%
or P <0.1), we will analyze the study design and characteristics
of the included studies.'® Subgroup analysis and sensitivity
analysis was conducted to explain the source of heterogeneity.

Assessment of Reporting Biases

Funnel plots were drawn to assess the reporting bias, if
funnel plots are asymmetrical, and egger statistic shows sig-
nificant P, the results will be carefully interpreted.

Assessment of Effect Size

Forest plots were drawn to assess overall OR and corre-
sponding 95% CI. If tests of heterogeneity are not significant,
we will use Mantel-Haenszel method for the fixed-effect
model, if statistical heterogeneity is presented (I* > 50% or P
for Chi test < 0. 1), we will choose the random-effects model. If
heterogeneity is substantial, we will do subgroup analysis to
explore the source of heterogeneity, if failed, meta-analysis will
not be performed, instead, a narrative, qualitative summary will
be carried out. For all analyses, we weighted the study-specific
adjusted log ORs by the inverse of their variances.

Subgroup Analysis and Investigation of
Heterogeneity

We carried out subgroup analyses using crude ORs to
explore possible sources of heterogeneity, based on sample

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

population source which were classified as samples thought
to closely represent the general population risk (sample from
community, school, health-related institution, health blood
donors) or those populations with higher risk (sample comes
from street youths, tattooing conventions, detentions, etc.), and
level of social development (developed country, developing
country, least developing country).

Sensitivity Analysis

Sensitivity analysis was performed in order to explore the
source of heterogeneity in terms of quality components and risk
of bias. By omitting studies that are judged to be at high risk of
bias or those illustrating their sample population is less of
representativeness. We will have a clearer picture about how
the correlation is influenced by including studies with a great
risk of bias.

RESULTS

Selection of Studies

In total, up to January 15, 2015, we identified 1079
citations related to body piercing and Hep-B and Hep-C. A
total of 238 were excluded as duplicates, 622 were excluded
after reviewing titles and abstracts, and 175 were excluded after
reviewing the full text. Figure 1 shows the specific reasons for
excluding those studies during each stage. Finally, 40 papers
(10 for Hep-B,'*!'>19726 26 for Hep-C,"*'®*"~%" 4 for both
Hep-B and Hep-C>'~>*) from 18 countries were included in this
systematic review (Fig. 1).

Data Extraction

Characteristics of the 40 studies are presented in Tables 1
and 2 for Hep-B and Hep-C, respectively. Fourteen studies for
Hep-B contain 33,201 participants in total and were conducted
in 11 different countries, sample source can be summarized into
5 main categories: community, blood donors, tattooing con-
ventions, children, and students. A total of 157,743 participants
from 8 main sample populations (blood donors; community;
hospital; adolescents; veterans; street youths; homeless and
margically house persons; former soccer players) were involved
in the 30 studies for Hep-C which were conducted in
17 countries.

Quality Assessment of the Included Studies

Two authors independently assessed the quality of the
included studies according to the NOS for case—control study
and cross-sectional study, respectively. Most of the studies have
acceptable quality to do this systematic review and meta-
analysis (Tables 3 and 4).

Measures of Effect Size

Body Piercing and Risk of Hepatitis B

When all crude odds ratios (CORs) from 14 studies were
combined (Fig. 2), the forest plot indicate a strong association
between body piercing and hepatitis B (overall OR 1.80, 95%
CIL: 1.18, 2.75). Result of heterogeneity test is 87% which
indicate that there are significant heterogeneity between these
14 studies, Figure 3 presents the combined adjusted OR from
4 studies which indicating a stronger risk estimation of body
piercing with OR 2.48 and 95% CI (1.57, 3.91). Funnel plot
shows that most studies are under the funnel standard line and
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FIGURE 1. This flow chart shows the inclusion and exclusion process of potential eligible literatures.

hold good precision, Egger test (P < 0.001) indicating that there
are significant publication bias, this may mostly due to the 3
obvious outliers (Ashraf 2010 with OR=4.97 (2.83, 8.71),
Luksamijarulkul 1995 with OR =8.48 (1.02, 70.44), Liu Fang
2007 with OR =8.83 (5.08, 15.35)) (Fig. 4).

Body Piercing and Risk of Hepatitis C

CORs from 30 studies were combined (Fig. 5), com-
pared with hepatitis B, a stronger association was seen between
body piercing and hepatitis C (overall OR 2.21, 95% CI: 1.60,
3.06). Heterogeneity test (12 = 87%) indicated these 30 studies
differs a lot from each other. Available adjusted OR was
combined for 9 studies and the outcome presented in
Figure 6 (pooled adjusted OR 1.83, 95% CI: 1.27, 2.64)
indicated the significantly high risk effect of body piercing
on hepatitis C. Funnel plot seems generally symmetrical besides
2 significant outliers with poor precision (Conry 1996
OR=54.13 (3.3, 887.2), Channa 2011 OR=17.35 (9.11,
33.01)), P less than 0.001 also showed there was significant
publication bias (Fig. 7).

4 | www.md-journal.com

Subgroup Analysis and Investigation of
Heterogeneity

Subgroup analyses were conducted based on study popu-
lation source (Medical institution which includes blood donors,
hospital-based population and sample from healthcare-related
apartments; community/school-based population; former soc-
cer players/veterans; homeless person/people from tattooing
convention or in detention/street youths), level of social devel-
opment (developed country, developing country, least devel-
oped country).

There was significantly strong difference between 3
subgroups with different study population source (Fig. 8,
1> =70.4%, P = .03). Strong association between body piercing
and hepatitis B for samples derived from School/community
(OR 2.40, 95% CI: 1.44, 4.02; P<0.001). No significant
association was found in sample population of medical
institution and street youth/people from tattooing conventions.
Subgroups from different level of social development not
significantly differ from each other (Fig. 9, I°=150.3%,
P=0.13).

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Similar subgroup analysis was done for hepatitis C
(Figs. 10 and 11). Significant subgroup difference was found
between studies of different study population source
(I>=80.3%, P <0.01), highest risk effect was for former
soccer/veterans with OR =4.63 (2.65, 8.10) and P <0.001,
followed by sample grabbed from medical institution with
OR =2.34 (1.49, 3.68) and P < 0.001, body piercing was also
significantly risk factor for community/school sample with
OR =2.01(1.17, 3.45). No difference was seen between studies
from different level of social development (OR and 95% CI for
developed country, developing country, and least developing
country was 2.38 (1.77, 3.21), 2.02 (0.84, 4.90), 1.05 (0.11,
10.39) accordingly).

Sensitivity Analysis

Sensitivity analysis was performed to examine the robust
of results and attempted to identify studies which responsible
for the heterogeneity in all significantly meaningful subgroups.
Presented in Table 5, we compared pooled OR with 95% CI and
I? pre- and postsensitivity analysis and found that after identify-
ing the studies that contributes to large proportion of hetero-
geneity (2 main standardizations for identifying these omitting
studies: poor quality studies scored by quality assessment tool;
the outliers discovered by funnel plot), specific reasons are
provided in Table 6. After omitting them, heterogeneity test (1)
decreased to the level that the heterogeneity can be ignored,
postcombined OR was not influenced significantly by omitting
these studies. Based on this, the overall effect was robust with
all of these 40 studies including.

DISCUSSION

Results of this systematic review suggested an increased
risk of both hepatitis B and hepatitis C among people who have
body piercing. Overall, risk effect of body piercing on hepatitis
B and hepatitis C are both significant with OR equals to 1.79
and 1.83, respectively (based on the smaller one of pooled crude
or adjusted), this risk effect was consistent through almost all of
the stratified subgroups, for hepatitis B, strongest risk of body
piercing was found in students/community-based sample popu-
lation, while for hepatitis C, the effect of risk among former
soccer/veterans reached as large as 4.63.

Comparing with the evidence-based risk effect of tattooing
on transmitting HBV, HCV, and HIV,>>*® body piercing is a
more common body art action for the purpose of wearing
jewelry, the procedure can be as simple as using a needle to
create a hole on any part of skin, it can be done almost anywhere
so that make it impossible to regulate. The risk of this behavior
is worth attention and exploring, this systematic review aimed
to provide evidence for the general population and public
institutes, we multinational, comprehensively and exhaustively
searched in both English and Chinese datasets, till now we can
conclude that people who experienced body piercing can
increase their risk of getting infected with HBV and HCV.

Besides the overall conclusion, there were several studies
worthy of note, these studies can be clarified into 2 types, first,
studies who got nonsignificant pooled risk estimations and
unexpected results which indicating protective effect of body
piercing,>*#*-*! for example, OR from Felippe 2009 is 0.29,
which indicating significant protective effect of body piercing
which may result from the control group contain most partici-
pants from larger cities with better health services which can
lead to their safer body piercing procedure.'® Urbanus 2011
provided OR =0.43, it also discussed the reason behind this
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TABLE 3. Quality Assessment of Included Studies for the Association Between Body Piercing and Hepatitis C

Ref. Studies Study Design Selection Comparability Outcome
54 Roy E 2001 cC = ** -
50 Seong M.H. 2013 ccC b * *
49 Yi He 2011 cc * o *
53 Mariano 2004 cc o o *
48 Kim 1996 cc o * -
47 Balasekaran 1999 cC o ™ *
46 Neal 1994 cc o b *
45 Cathy 1996 cc e * o
44 Lasher 2005 CcC — — —
52 Mele 1995 cC ** o *
43 Kerzman 2007 cc * o o
42 Thaikruea 2004 cc = = -
41 Murphy 2000 ccC o e *
13 Channa NA2011 cc o * *
40 C. Alvarad 2005 Cs ik —
39 Hermanstyne 2012 CS o o e
38 F. Ahmed 2012 cs o o e
37 Maclennan 1994 CS o o o
36 Dominitz 2005 cS e b e
35 Bair 2005 cs e * o
34 Lee 2003 Cs e — **
33 Vickery 2009 CS e = e
51 Hwang 2006 CS e o o
32 King 2009 CS e o o
31 Khin 2010 cS o
24 Mahtab 2010 cs e — *
16 FeliPe 2009 cs o e
29 T.C.R. 2011 cs e — e
28 Wigand 2013 cs — — —
27 Sun Dingyong 2014 CS o . o

CC , case— control study design; CS, cross-sectional study design; CO, cohort study design.
, ™", and """ are scores each included study could get in the Newcastle-Ottawa Quality Assessment Scale (NOS). * means the study got 1 score in
the perspectlve - means information in the included study was not enough to make the decision on the methodology quality assessment.

nonnormal result by stating that hygiene guideline supervising
the procedure of body art was applied in that city,”> making the
effect of body piercing related less to the blood or body fluid
transmitting diseases. Most of this kind of studies discussed the

reasons behind, to sum up, participants in these studies are less
like to represent the general population. Second, 2 studies with
unexpected large effect measurements: OR=54.13 (3.30,
887.2) for Conry 1996* due to there were no one exposed

TABLE 4. Quality Assessment of Included Studies for the Association Between Body Piercing and Hepatitis B

Ref. Studies Study Design Selection Comparability Outcome
54 Roy E 2001 cc o e e
53 Mariano 2004 cC o . *
19 Nuchprayoon 1992 cc o . *
20 Akhtar, S 2005 cC * * *
52 Mele 1995 Cs o i *
23 Urbanus AT 2011 CS o e
21 Ashraf 2010 Cs o h e
22 Abdool 1988 CS e - e
15 Lucus 1999 CS - **
14 Luksamijarulkul 1995 cs o
51 Hwang 2006b cs -
24 Mahtab 2008 CS A - .
25 Liu YI 2014 CS o e
26 Liu Fang 2007 cs *

CC , case— control study design; CS, cross-sectional study design; CO, cohort study design.
, ™", and ™" are scores each included study could get in the Newcastle-Ottawa Quality Assessment Scale (NOS). * means the study got 1 score in
the perspectlve - means information in the included study was not enough to make the decision on the methodology quality assessment.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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Odds Ratio
_Study or Subgroup ___ log[Odds Ratio] __ SE_Weight IV. Random. 95% Cl

Abdool 1988 1.0735 04348 6.7%
Akhtar 2005 -0.4055 0.7768 4.2%
Ashraf 2010 1.6034 0.2873 7.9%
Hwang_B 2006 -0.318 0.1694 8.7%
Liu Fang 2007 21813 0.2819 7.9%
LiuYi 2014 0.6366 0.2403 8.2%
Lucus 1999 0.5008 0.3506 74%
Luksamijarulkul 1995 21383 1.0798 2.8%
Mahtab 2008 05188 0.3659 7.3%
Mariano_B 2004 0.3365 0.2254 8.3%
Mele_B 1995 07885 0192 8.5%
Nuchprayoon 19892 -0.0162 01932 B8.5%
ROY E_B 2001 0.47 0.3537 7.4%
Urbanus AT 2011 -0.8B5 0.4875 6.2%
Total (95% CI) 100.0%

Heterogeneity: Tau®=0.51; Chi*= 96.89, df=13 (P < 0.00001); F= 87%
Testfor overall effect. Z=2.73 (P = 0.0086)

2.93[1.25, 6.86]
0.67 [0.15, 3.06] f——
4.97[2.83,8.73] ——
0.73[0.52,1.01] ——

8.86 [5.10, 15.39) —
1.89[1.18,3.03] ——
1.65 [0.83, 3.28) _——

8.49[1.02, 70.43]
1.68[0.82, 3.44] ——
1.40[0.90,2.18] T
2.20[1.51,3.21) =t
0.98 [0.67, 1.44] —r—
1.60 [0.80, 3.20] -
0.43[0.16,1.11] -

<

1.80 [1.18, 2.75)

0.01 0.1 10 100
Favours [Decreased Hep-B] Favours [Increased Hep-B]

FIGURE 2. This forest plot shows the crude OR for body piercing and risk of hepatitis B in each individual study and pooled crude OR of all

the included studies.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight [V. Random. 95% CI IV. Random, 95% CI
Ashraf 2010 16034 02946 21.8% 4.97 [2.79, 8.85] —a—
LiuYi 2014 1.0886 02787 226% 297[1.72,5.13)] =
Mariano_B 2004 0.3365 02254 255% 1.40[0.90, 2.18] S Bl
Mele_B 1995 0.7514 01372 30.0% 2.12[1.62,2.77] -
Total (95% CI) 100.0%  2.48[1.57,3.91] e
Heterogeneity; Tau®= 0.16; Chi*= 12.85, df = 3 (P = 0.005); F= 77% 0 o1 0=1 3 1=0 100:

Test for overall effect: Z= 3.80 (P = 0.0001)

Favours [experimental] Favours [control]

FIGURE 3. This forest plot shows the adjusted OR for body piercing and risk of hepatitis B in each individual study and pooled adjusted OR

of all the included studies.

to body piercing in control group, OR =17.35 (9.11, 33.04) for
Chana 2011," this study was conducted in the city of Tando
Allahyar, Pakistan which has very poor public health condition.

This systematic review have several strengths, it focused
on hepatitis B and hepatitis C simultaneously, making it avail-
able for us to compare the different effect size of body piercing

on HBV and HCV transmission, body piercing held stronger
risk effect on hepatitis C when compared with hepatitis B (2.21
vs. 1.80), this may due to there are mutual vaccination protec-
tive strategy for hepatitis B and better public awareness of this
infectious disease. Besides, quality of the included studies was
critically assessed to provide information of doing sensitivity

Funnel plot with pseudo 85% confidence limits
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FIGURE 4. This figure shows the funnel plot for body piercing and risk of hepatitis B. The asymmetric plot may be caused by 3 outliers
(Ashraf 2010, Luksamijarulkul 1995, and Liu Fang 2007). Horizontal axis represents the observed adjusted log OR in each individual study
and the vertical axis represents the standard error of adjusted log OR in each individual study.
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Odds Ratio Odds Ratio
__Study or Subaroup __log[Odds Ratio] ___ SE _Weight IV, Random, 95% CI V. Random, 95% CI

Bair 2005 1.3664 1.0295 16%  3.02[0.52, 29.49)

Balasekaran 1999 0 0408 35% 1.00 [0.45, 2.22] —t

C.Alvarad 2005 11832 0.5644 2.9% 3.26 [1.08, 9.87]

Cathy 1998 3.9914 1.4269 1.0% 54.13[3.30,887.20] >

Chana 2011 28536 03287 37% 17.35[9.11,33.04] —

Dominitz 2005 1.7405 0.3448 3.7%  5.702.90,11.20] ———

F.AHMED 2012 -0.6805 01971  4.1% 0.51 [0.34, 0.75] =

Felippe 2009 -1.2528 0488 3.2% 0.29(0.11,0.74] S ——

Hermanstyne 2012 00198 0254 40% 1.02[0.62, 1.68] g

Hwang 2006 -0.276 0.3896 3.5% 0.76 [0.35, 1.63)] _—T

Kerzman 2007 09858 0.3537 36% 2.68 [1.34, 5.36]

Khin 2010 -1.1238 0.7094  2.4% 0.33[0.08, 1.31] —

Kim 1996 04156 03836 35% 152[0.71,3.21] e e

King 2009 0.3365 0.3537 3.6% 1.40 [0.70, 2.80] —r—

Lasher 2005 0.4055 06744 26% 1.50 [0.40, 5.63] —

Lee 2003 1.2799 05688 2.8%  3.60[1.18,10.97]

Maclennan 2008 15175 02453 4.0% 4.56[2,82,7.38] p——

Mahtab 2011 1.2181 07133  24%  3.380.84,13.68] 1

Mariano 2004 0.8587 01734 4.2% 2.36 [1.68, 3.32] g

Mele 1995 1.0152 03802 36% 2.76 [1.31,5.81] R——

Murphy 2000 15261 01852 4.2% 4.60 [3.20, 6.61] e

Neal 1994 1.3083 034 3.7% 3.70 [1.90, 7.20] e

ROY E 2001 0.3803 0.3847 3.5% 1.46 [0.69, 3.11] S B

Seong 2013 03148 01167 4.3% 1.37[1.08,1.72] e

Sun Dingyong 2014 03978 0172 4.2% 1.49 [1.08, 2,09] o

T.C.R. 2011 06812 1.1496 1.4%  1.98[0.21,18.81]

Thaikruea 2004 0.8838 03579 36% 2.42[1.20, 4.88] p——

Vickery 2009 1.0931 04247 3.4% 2.98 [1.30, 6.86] S —

wigand 2013 1.0048 03107 38% 2.73[1.49,5.02] —_—

YiHe 2011 22105 0.2827 3.9%  9.12(5.24,15.87] =

Total (95% CI) 100.0% 2.21 [1.60, 3.06] -

Heterogeneity: Tau®= 0.62; Chi*= 231.62, df= 29 (P < 0.00001); F= 87% =D o1 u=1 1=D mui

TR Oyl SRy Z S AP S R Favours [Decreased Hep-C] Favours [Increased Hep-C]

FIGURE 5. This forest plot shows the crude OR for body piercing and risk of hepatitis C in each individual study and pooled crude OR of all
the included studies.

0Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratiol SE_WWeight IV, Random, 95% Cl IV, Random, 95% Cl
Dominitz 2005 0.4055 06744 55% 1.50[0.40, 5.63)
Hermanstyne 2012 01133 03537 11.3% 1.12[0.56, 2.24) —r
Kerzman 2007 402231 03537 11.3% 0.80 [0.40, 1.60) e
Mariano 2004 08755 0.3537 11.3% 2.40[1.20, 4.80] p——
Mele 1995 0.7875 03138 12.3% 222[1.20,4.11] —_——
Murphy 2000 06931 0305 126% 200[1.10,3.64) e
Neal 1994 03365 D.3537 11.3% 1.40[0.70, 2.80] —fe—
Seong 2013 05068 02386 14.4% 1.66[1.04, 2.65) rrter=e
¥i He 2011 19933 04084 99%  7.34[3.29,16.37) o
Total (95% CI) 100.0%  1.83[1.27, 2.64] <
Heterogeneity: Tau®= 0.19; Chi*= 20.76, df= 8 (P = 0.008); F= 61% I'D P 011 140 mui

Testfor overall effect Z=3.21 (P = 0.001) Favours [Decreased Hep-C] Favours [Increased Hep-C]

FIGURE 6. This forest plot shows the adjusted OR for body piercing and risk of hepatitis B in each individual study and pooled adjusted OR
of all the included studies.

Funnel plot with pseudo 95% confidence limits
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FIGURE 7. This figure shows the funnel plot for body piercing and risk of hepatitis C. The asymmetric plot may be caused by 2 outliers
(Conry 1996 and Channa 2011). Horizontal axis represents the observed adjusted log OR in each individual study and the vertical axis
represents the standard error of adjusted log OR in each individual study.
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Test for overall effect: Z= 2.73 (P = 0.006)
Test for subaroup differences: Chi*= 6.26. df= 2 (P = 0.04). F= 68.0%

Yang et al Medicine * Volume 94, Number 47, November 2015
Odds Ratio Odds Ratio

Study or Subgroup log[Odds Ratio] SE Weight IV, Random. 95% Cl IV, Random, 95% C|
1.9.2 Medical institution
Akhtar 2005 -0.4055 0.7768 4.2% 0.67 [0.15, 3.06]
Lucus 1999 05008 03506 7.4% 1.65[0.83,3.28] i —
Nuchprayoon 1992 -0.0162 01932 85% 098 [0.67,1.44] -_—
Subtotal (95% CI) 201%  1.09[0.78,1.53] <>
Heterogeneity: Tau®= 0.01; Chi*= 2.08, df= 2 (P = 0.35), F= 4%
Test for overall effect. Z= 050 (P=0.62)
1.9.3 Students/Community
Abdool 1988 1.0735 04348 67% 2.93[1.25, 6.86]
Ashraf 2010 1.6034 02873 79% 497[2.83,8.73] g=
Hwang_B 2006 -0.318 01694 87%  0.73[0.52,1.01] iy
Liu Fang 2007 21813 02819 79% 8.86[510 1539 = -
LiuYi2014 0.6366 0.2403 8.2% 1.89[1.18,3.03 e
Luksamijarulkul 1995 21383 1.0798 28% 8.49[1.02, 7043
Mahtab 2008 05188 03653 7.3% 1.68[0.82, 3.44] e
Mariano_B 2004 0.3365 0.2254 83% 1.40[0.90,2.18] T
Mele_B 1995 0.7885 0192 85% 2.20[1.51,3.21] s
Subtotal (95% CI) 66.3% 245 [1.40, 4.30] -~
Heterogeneity: Tau®= 0.61; Chi*= 78.54, df= 8 (P < 0.00001); F= 90%
Test for overall effect Z=312 (P=0.002)
1.9.4 Street youth/Tattooing conventions
ROY E_B 2001 047 03537 74% 1.60 [0.80, 3.20] o FEra
Urbanus AT 2011 -0.85 04875 6.2% 0.43[0.16,1.11] —T
Subtotal (95% CI) 13.6%  0.86[0.24,3.14] ————
Heterogeneity: Tau*= 0.69; Chi*= 4.80, df=1 (P=0.03), F=79%
Test for overall effect Z= 022 (P=0.82)
Total (95% CI) 100.0%  1.80[1.18,2.75] -
Heterogeneity: Tau*= 0.51, Chi*= 96.89, df=13 (P < 0.00001), F=87% b.01 071 1'0 100‘

Favours [Decreased Hep-B] Favours [Increased Hep-B]

FIGURE 8. This forest plot shows the adjusted OR for body piercing and risk of hepatitis B in each individual study and pooled adjusted OR
of all the included studies by subgroups based on study population source.

0Odds Ratio Odds Ratio
Study or Subaroup log[Odds Ratiol SE_Weight V. Random. 95% CI IV, Random. 95% CI
1.10.1 Developed Country_Hep-B
Hwang_B 2006 -0.318 01694 8.7% 0.73[0.52,1.01) =
Mariano_B 2004 03365 0.2254 83% 1.40[0.90, 2.18] T
Mele_B 1995 07885 0192 85% 2.20 [1.51,3.21) -
ROY E_B 2001 0.47 03537 7.4% 1.60 [0.80, 3.20] e
Uthanus AT 2011 -085 04875 62% 0.43[0.16,1.11] —
Subtotal (95% CI) 39.1% 1.15[0.67, 1.98] <
Heterogeneity: Tau®= 0.30; Chi*= 24,30, df= 4 (P < 0.0001); F= 84%
Test for overall effect Z=0.52 (P = 0.61)
1.10.2 Developing Country_Hep-B
Abdool 1888 1.0735 04348 6.7% 2.93[1.25, 6.86] —
Akhtar 2005 -0.4055 07768 4.2% 0.67 [0.15, 3.08] —f——
Liu Fang 2007 21813 0.2819 7.9% B.B6 [5.10,15.39] T
LiuYiz2014 06366 02403 82% 1.89[1.18, 3.03] —_—
Lucus 1999 05008 0.3506 7.4% 1.65(0.83, 3.28] T
Luksamijarulkul 1995 21383 1.0798 28% 8.49[1.02, 70.43]
Nuchprayoon 1992 -0.0162 01932 85% 0.98 [0.67, 1.44] —r
Subtotal (95% CI) 45.7% 2.28[1.11,4.70] ".'
Heterogeneity: Tau®= 0.73; Chi*= 46.23, df= 6 (P < 0.00001); F= 87%
Test for overall effect Z= 2.24 (P = 0.03)
1.10.3 Least developed country
Ashraf 2010 16034 02873 7.8% 497 [2.83,8.73) ——
Mahtab 2008 05188 03659 7.3% 1,68 [0.82, 3.44] o ==
Subtotal (95% CI) 151%  2.96[1.02, 8.56] g
Heterogeneity: Tau®= 0.48; Chi*= 5.44, df=1 (P= 0.02); F= 82%
Testfor overall effect: Z= 2.00 (P = 0.05)
Total (95% Cl) 100.0%  1.80[1.18,2.75] -
Heterogeneity: Tau?= 0.51; Chi*= 96.89, df= 13 (P < 0.00001); F= 87% ﬂ o 051 110 100’

Testfor overall effect: Z= 2.73 (P = 0.006)
Testfor subaroun differences: Chi*= 3.62. df= 2 (P=0.16). F= 44.7%

Favours [Deceased Hep-B] Favours [Inceased Hep-B]

FIGURE 9. This forest plot shows the adjusted OR for body piercing and risk of hepatitis B in each individual study and pooled adjusted OR
of all the included studies by subgroups based on level of social development.
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Odds Ratio Odds Ratio

_ Study or Subaroup  109fOdds Ratio]l  SE Weight [V, Random, 95% CI IV, Random, 95% Cl
1.8.1 Community/School
Chana 2011 28536 0.3287 3.7% 17.35[9.11,33.04) -
F.AHMED 2012 -0.6805 0.1971 41% 0.51 [0.34, 0.75) i
Hwang 2006 -0.276 0.3896 3.5% 0.76 [0.35,1.863]) .
Lasher 2005 0.4055 0.6744 25% 1.50 [0.40, 5.63) =
Lee 2003 1.2799 0.5688 2.9% 3.60(1.18,10.97]
Mahtab 2011 1.2181 0.7133 2.4% 3.38 [0.84,13.68] =
Mariano 2004 0.8587 01734 4.2% 2.36[1.68, 3.32] T
hMele 1995 1.0152 0.3802 3.6% 2.76[1.31,581] T T
Seong 2013 0.3148 0.1167 4.3% 1.371.09,1.72] |
Sun Dingyong 2014 0.3979 0172 4.2% 1.49[1.06, 2.09] =
Subtotal (95% CI) 35.4% 2.01[1.17, 3.45] ===
Heterogeneity: Tau®= 0.61; Chi*= 10232, df= 9 (P < 0.00001); I*=91%
Test for averall effect: Z= 254 (P = 0.01)
1.8.3 Medical institution
Balasekaran 1999 0 0408 35% 1.00[0.45, 2.27] e i
Cathy 1996 39914 14269 1.0% 54.13(3.30,887.20] +
Felippe 2009 -1.2628 0488 3.2% 0.28 (011, 0.74)
Kerzman 2007 0.9858 0.3537 3.6% 2.68 [1.34, 5.36) ———
Khin 2010 -1.1238 0.7094 2.4% 0.33[0.08,1.31]) =
Kirn 1996 0.4156 0.3836 3.5% 1.52[0.71,3.21] ]
King 2009 0.3365 0.3537 3.6% 1.40[0.70, 2.80] =
Maclennan 2008 1.6175 0.2453 4.0% 4.56[2.82,7.38] Y
Murphy 2000 1.5261 0.1852 4.2% 4.60[3.20,6.61] T
Meal 1994 1.3083 0.34 3.7% 3.70[1.90,7.20] e
Thalkruea 2004 0.8838 0.3579 36% 2.42[1.20, 4.88] EE S
Vickery 2009 1.0931 0.4247 3.4% 2.98[1.30, 6.86] —n
Wigand 2013 1.0048 0.3107 3.8% 273[1.49,5.02]
¥iHe 2011 2.2105 0.2827 3.9% 9.12[5.24,15.87] -
Subtotal (95% Cl) 47.5% 2.34[1.49, 3.68] B
Heterogeneity: Tau®*= 0.57, Chi*= 76.84, df= 13 (P < 0.00001); "= 83%
Test for overall effect: Z= 3 67 (P = 0.0002)
1.8.6 Former SocceriVeterans
C Alvarad 2005 1.1832 0.5644 29% 3.26[1.08,9.87]
Dorminitz 2005 1.7405 0.3448 3.7% 5.70 (2.90,11.20]
T.C.R. 2011 0.6812 1.1496 1.4% 1.98 [0.21,18.81]
Subtotal (95% Cl) 8.0% 4.63 [2.65, 8.10] R
Heterogeneity: Tau®= 0.00; Chi*=1.30,df= 2 (P = 0.52); F=0%
Test for overall effect: Z= 5.38 (P < 0.00001)
1.8.7 Homeless person/Street youth/Tattooing conventions/Detention
Bair 2005 1.3664 1.0295 1.6% 3.92[0.52, 20.49]
Hermanstyne 2012 00198 0254 4.0% 1.02 [0.62, 1.68) S
ROY E 2001 0.3803 0.3847 3.5% 1.46 [0.69, 3.11] T
Subtotal (95% CI) 9.1% 1.20 [0.80, 1.80] -
Heterogeneity: Tau®= 0.00; Chi®= 2.00, df= 2 (P = 0.37),; "= 0%
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FIGURE 10. This forest plot shows the adjusted OR for body piercing and risk of hepatitis C in each individual study and pooled adjusted
OR of all the included studies by subgroups based on study population source.

analysis and combining risk estimates using evidence from
different level of strength. Subgroup analysis was conducted
based on multiple angles to explore potential sources of hetero-
geneity sources on a maximum extent, finally, we found that
different study population sources can most likely to explain the
heterogeneity of this study.

Limitations of this systematic review were mostly due to
the observational nature of the included studies, there have been
no cohort studies available for this research question so far, even
though several literatures included in this systematic review are
basically cohort-designed, studies that are basically cross-sec-
tional designed are all turned out to be case—control designed
when came to in terms of the association between body piercing
and hepatitis infection, fortunately, recall bias is not a severe
problem for our question since it is less likely to recall a serious
biased body piercing experience. Even so, studies seldom
primarily focused on the risk of body piercing, the precision,
accurate, and quality of information about this behavior may not
poorly asked, recorded and managed, resulted in nonreliable
outcome of each individual study.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

In sum, based on the overall risk estimates, establishing
comprehensive and effective programs that provide safer pier-
cing practice is in urgent throughout the world. To illustrate the
risk of body piercing in a more accurate manner in the future,
studies are expected to conduct primarily focusing on the risk
estimation for body piercing, this may be tough due to many
other strong risk factors for HBV and HCV transmission, these
factors can mask the effect of body piercing, additionally, there
are many potential covariates and confounders when study on
hepatitis B or C and it is impossible to comprehensively control
for them within one study and also hard to uniformly control for
them through different studies. However, it is meaningful and
be worthy of our hard working on it, since the high prevalence of
getting body piercing,® body piercing is becoming increasingly
popular especially among young generations,”’ the prevalence
of hepatitis B and hepatitis C maintained high in the last few
years even though many effective preventive strategies were
taken. Because of this, independent risk factors especially those
under awareness of the public are in need to be examined, body
piercing was proved to be one of the potential independent risk
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FIGURE 11. This forest plot shows the adjusted OR for body piercing and risk of hepatitis C in each individual study and pooled adjusted
OR of all the included studies by subgroups based on level of social development.

TABLE 5. Pre- and Prosensitivity Analysis for Heterogeneity Test

Presensitivity Analysis

Postsensitivity Analysis

No. of OR r No. of OR r Studies Identified as the
Studies 95% CI) (%) Studies (95% CI) (%) Source of Heterogeneity
HBV  School/ 9 240 (1.44,4.02) 90 5 2.13 (1.64, 2.75) 0 Refs.?! 203133
community
HCV  School/ 10 2.04 (1.17,345) 91 5 1.52/(1.23,1.88) 10 Refi,13:3438.51.53
community
Medical 14 2.34(1.49,3.68) 83 7 2.39 (1.84, 3.11) 0 Refs >-30-37:41:45.47.49
institution
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TABLE 6. Reasons for Omitting Studies During Sensitivity Analysis

Study Population

Ref. Study ID

Reasons for Omitting

HBV_School/community

HCV_Medical institution

HCV_School/community

53 Mariano 2004
21 Ashraf 2010
55 Hwang 2006
26 Liufang 2007
28 Yi He 2011

30 Balasekaran 1999
32 Cathy 1996

36 Murphy 2000

40 Maclennan 2008
47 Mahtab 2010

49 T.C.R. 2011

53 Mariano 2004

14 Channa 2011

39 F. Ahmed 2012

43 Lee 2003

Outcome measurement is poor

Very poor city

Very low prevalence of HCV, low-risk population

Comparability is poor

(1) A large number of rural workers entered cities; this population once
lived in the rural areas with very poor hygiene conditions and was very
lack of relevant medical and health knowledge; (2) selection and outcome
quality assessment got poor result

Outcome quality assessment got poor result

No one in control group had body piercing

Outcome quality assessment got poor result

Blood donors 43% IVDU

Not enough information to assess comparability

Not enough information to assess comparability

Outcome measurement is poor

Very poor city

Resident living in that district, men were under-representative since going
out to work, residents are more babies and elders

An HCV-hyperendemic area

factors, so the association between body piercing and trans- 10. Mayers L, Chiffriller S. Sequential survey of body piercing and
mission of HBV and HCV are expected to be measured. tattooing prevalence and medical complication incidence among
According to the above results, the public need safe body college students. Arch Pediatr Adolesc Med. 2007;161:1219-1220.
piercing and being protected from infectious disease like 11. Mayers LB, Judelson DA, Moriarty BW, et al. Prevalence of body
hepatitis B and hepatitis C which can heavily affect the living art (body piercing and tattooing) in university undergraduates and
quality of individual and population, it is expected to conduct incidence of medical complications. Mayo Clin Proc. 2002;77:
large sample size studies focusing on this topic in order to 29-34.
provide more evidence-based health recommendations to the 12. Friedrich L, Madrid C, Odman-Jaques M, et al. Complications of
general public and medicine departments. body piercing. Rev Med Suisse. 2014;10:662—668.

13. Channa N, Khan H. Risk factors for hepatitis C disease in Tando
REFERENCES Allahyar, Pakistan: a case-control study. Bangladesh J Med Sci.

‘ - S 2011;10:163-169.

I Liaw Y-F, Chu C-M. Hepatitis B virus infection. Lancer. 14. Luksamijarulkul P, Maneesri P, Kittigul L. Hepatitis B sero-
2009;373:582-592. . . .

) ) prevalence and risk factors among school-age children in a low

2. Lozano R, Naghavi M, Foreman K, et al. Global and regional socioeconomic community, Bangkok. Asia Pac J Public Health.
mortality from 235 causes of death for 20 age groups in 1990 and 1995:8:158-161.

;g}g lsyftfrl'lzegﬁzzngaé?fzsasg§or2;l;eg Global Burden of Disease Study 15. Lucas RE, Faoagali JL. The serological status of Solomon Island
- rancet U B ’ blood donors. Southeast Asian J Trop Med Public Health.

3. WHO. Hepatitis B. Fact Sheet No 204.2015:Accessed Jan 20, 2015 1999:30:542-545.
http://wwwwhoint/mediacentre/factsheets/fs204/en/. ‘ ' 16. Felippe M, Meira D. Comparison of risk factors among blood

4. Mohd Hanaﬁa-h K, Qroeger J,AFlaxman AP, et al. Global ep}demlol- donors, volunteers and replacement individuals, infected or not by
ogy of hepatitis C virus infection: new estimates of age-specific hepatitis C virus. J Venom Anim Toxins Incl Trop Dis. 2009;15:
antibody to HCV seroprevalence. Hepatology. 2013;57:1333—-1342. 103-124.

5. Perz JF» A@strong GL, F.a.rringtc.m L‘A= et‘al, The .contri‘butions of 17. Ahmed F, Irving W, Anwar M, et al. Prevalence and risk factors for
hepatltls B virus and hepatltl's C virus infections to cirrhosis and hepatitis C virus infection in Kech District, Balochistan, Pakistan:
primary liver cancer worldwide. J Hepatol. 2006;45:529-538. most infections remain unexplained. A cross-sectional study. Epide-

6. WHO. Hepatitis C. Fact Sheet No 164.2015:Accessed Jan 20, 2015 miol Infect. 2012;140:716-723.
http://wwwwhoint/mediacentre/factsheets/fs164/en/. 18. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-

7. WIKIPEDIA. Body piercing.2015:Accessed Jan 18, 2015 https:// analysis. Stat Med. 2002;21:1539-1558.
Enwikipediaorg/wiki/body_piercing. 19. Nuchprayoon T, Chumnijarakij T. Risk factors for hepatitis B carrier

8. Laumann AE, Derick AJ. Tattoos and body piercings in the status among blood donors of the National Blood Center, Thai Red
United States: a national data set. J Am Acad Dermatol. 2006;55: Cross Society. Southeast Asian J Trop Med Public Health.

413-421. 1992;23:246-253.
9. Schorzman CM, Gold MA, Downs JS, et al. Body art: attitudes and 20. Akhtar S, Younus M, Adil S, et al. Epidemiologic study of chronic

practices regarding body piercing among urban undergraduates. J Am
Osteopath Assoc. 2007;107:432-438.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

hepatitis B virus infection in male volunteer blood donors in
Karachi, Pakistan. BMC Gastroenterol. 2005;5:26.

www.md-journal.com | 13



Yang et al

Medicine * Volume 94, Number 47, November 2015

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Ashraf H, Alam NH, Rothermundt C, et al. Prevalence and risk
factors of hepatitis B and C virus infections in an impoverished
urban community in Dhaka, Bangladesh. BMC Infect Dis.
2010;10:208.

Abdool Karim SS, Coovadia HM, Windsor IM, et al. The prevalence
and transmission of hepatitis B virus infection in urban, rural and
institutionalized black children of Natal/KwaZulu, South Africa. Int
J Epidemiol. 1988;17:168—-173.

Urbanus AT, Van Den Hoek A, Boonstra A, et al. People with
multiple tattoos and/or piercings are not at increased risk for HBV
or HCV in The Netherlands. PLoS ONE. 2011;6:¢24736.

Mahtab MA, Rahman S, Karim MF, et al. Epidemiology of hepatitis
B virus in Bangladeshi general population. Hepatobiliary Pancreat
Dis Int. 2008;7:595-600.

Liu Y, Guo Z, Chen Q, et al. Analysis on risk factors of positive
hepatitis B virus surface antigen among college freshmen. Chin J
Dis Control Prevent. 2014;3:236-238.

Liu F, L-s XU, Zou J. Investigation and analysis on HBV infection
and its correlative factors in 2797 university freshmen. Mod Prevent
Med. 2007;15:2940-2943.

Sun D, Fan P, MA Y, et al. A cross-sectional study on related
factors associated with hepatitis C among general population in
Henan Province. Chin J Dis Control Prev. 2014;18:117-119.

Wiegand J, Bitz O, Wolffram I, et al. 508 Identification of HBV
and HCV infections in the primary care setting: pre-defined risk
scenarios are a better screening strategy than elevated alt values. J
Hepatol. 2013;58 (S1):S209.

Azevedo T, Filgueira N, Lopes E. Risk factors for hepatitis C virus
infection in former Brazilian soccer players. Epidemiol Infect.
2012;140:70-73.

Karim F, Foster G, Akbar SF, et al. Prevalence and risk factors of
asymptomatic hepatitis C virus infection in Bangladesh. J Clin Exp
Hepatol. 2011;1:13-16.

Myo-Khin S-S-O, Oo KM, Shimono K, et al. Prevalence and factors
associated with hepatitis C virus infection among Myanmar blood
donors. Acta Med Okayama. 2010;64:317-321.

King LA, Le Strat Y, Meffre C, et al. Assessment and proposal of a
new combination of screening criteria for hepatitis C in France. Eur
J Public Health. 2009;19:527-533.

Vickery K, Tawk HM, Bisset L, et al. Hepatitis C virus infection
rates and risk factors in an Australian hospital endoscopy cohort.
Aust N Z J Public Health. 2009;33:442-448.

Lee P-L, Wang J-H, Tung H-D, et al. A higher than expected
recovery rate from hepatitis C infection amongst adolescents: a
community study in a hepatitis C-endemic township in Taiwan.
Trans R Soc Trop Med Hyg. 2004;98:367-372.

Bair RM, Baillargeon JG, Kelly PJ, et al. Prevalence and risk factors
for hepatitis C virus infection among adolescents in detention. Arch
Pediatr Adolesc Med. 2005;159:1015-1018.

Dominitz JA, Boyko EJ, Koepsell TD, et al. Elevated prevalence of
hepatitis C infection in users of United States veterans medical
centers. Hepatology. 2005;41:88-96.

MacLennan S, Moore M, Hewitt P, et al. A study of anti-hepatitis C
positive blood donors: the first year of screening. Transfus Med.
1994;4:125-133.

Ahmed B, Ali T, Qureshi H, et al. Population-attributable estimates
for risk factors associated with hepatitis B and C: policy implications
for Pakistan and other South Asian countries. Hepatol Int.
2013;7:500-507.

14 | www.md-journal.com

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

Hermanstyne KA, Bangsberg DR, Hennessey K, et al. The associa-
tion between use of non-injection drug implements and hepatitis C
virus antibody status in homeless and marginally housed persons in
San Francisco. J Public Health. 2012;34:330-339.

Alvarado-Esquivel C, Sablon E, Martinez-Garcia S, et al. Hepatitis
virus and HIV infections in inmates of a state correctional facility in
Mexico. Epidemiol Infect. 2005;133:679—685.

Murphy EL, Bryzman SM, Glynn SA, et al. Risk factors for hepatitis
C virus infection in United States blood donors. Hepatology.
2000;31:756-762.

Thaikruea L, Thongsawat S, Maneekarn N, et al. Risk factors for
hepatitis C virus infection among blood donors in northern Thailand.
Transfusion. 2004;44:1433-1440.

Kerzman H, Green MS, Shinar E. Risk factors for hepatitis C virus
infection among blood donors in Israel: a case-control study between
native Israelis and immigrants from the former Soviet Union.
Transfusion. 2007;47:1189-1196.

Lasher LE, Elm JL, Hoang Q, et al. A case control investigation of
hepatitis C risk factors in Hawaii. Hawaii Med J. 2005;64:296—
300294-302.

Conry-Cantilena C, VanRaden M, Gibble J, et al. Routes of
infection, viremia, and liver disease in blood donors found to have
hepatitis C virus infection. N Engl J Med. 1996;334:1691-1696.

Neal KR, Jones DA, Killey D, et al. Risk factors for hepatitis C
virus infection. A case-control study of blood donors in the Trent
Region (UK). Epidemiol Infect. 1994;112:595-601.

Balasekaran R, Bulterys M, Jamal MM, et al. A case-control study
of risk factors for sporadic hepatitis C virus infection in the
southwestern United States. Am J Gastroenterol. 1999;94:
1341-1346.

Kim YS, Ahn YO, Kim DW. A case: control study on the risk
factors of hepatitis C virus infection among Koreans. J Korean Med
Sci. 1996;11:38-43.

He Y, Zhang J, Zhong L, et al. Prevalence of and risk factors for
hepatitis C virus infection among blood donors in Chengdu, China. J
Med Virol. 2011;83:616-621.

Seong MH, Kil H, Kim YS, et al. Clinical and epidemiological
features of hepatitis C virus infection in South Korea: a prospective,
multicenter cohort study. J Med Virol. 2013;85:1724-1733.

Hwang LY, Kramer JR, Troisi C, et al. Relationship of cosmetic
procedures and drug use to hepatitis C and hepatitis B virus
infections in a low-risk population. Hepatology. 2006;44:341-351.

Mele A, Corona R, Tosti ME, et al. Beauty treatments and risk of
parenterally transmitted hepatitis: results from the hepatitis surveil-
lance system in Italy. Scand J Infect Dis. 1995;27:441-444.

Mariano A, Mele A, Tosti ME, et al. Role of beauty treatment in the
spread of parenterally transmitted hepatitis viruses in Italy. J Med
Virol. 2004;74:216-220.

Roy E, Haley N, Leclerc P, et al. Risk factors for hepatitis C
virus infection among street youths. Can Med Assoc J.
2001;165:557-560.

Nishioka SdA, Gyorkos TW. Tattoos as risk factors for transfusion-
transmitted diseases. Int J Infect Dis. 2001;5:27-34.

Jafari S, Buxton JA, Afshar K, et al. Tattooing and risk of hepatitis
B: a systematic review and meta-analysis. Can J Public Health.
2012:207-212.

Mayers LB, Chiffriller SH. Body art (body piercing and tattooing)
among undergraduate university students: ‘‘then and now”’. J
Adolesc Health. 2008;42:201-203.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



	Transmission of Hepatitis B and C Virus Infection �Through Body™Piercing
	INTRODUCTION
	OBJECTIVE
	METHODS
	Inclusion and Exclusion Criteria
	Search Methods for Identification of Studies
	Data Collection and Analysis
	Selection of Studies
	Data Extraction and Management
	Dealing With Unavailable Data
	Quality Assessment of the Included Studies
	Measures of Exposure Effect
	Assessment of Heterogeneity
	Assessment of Reporting Biases
	Assessment of Effect Size
	Subgroup Analysis and Investigation of Heterogeneity
	Sensitivity Analysis

	RESULTS
	Selection of Studies
	Data Extraction
	Quality Assessment of the Included Studies
	Measures of Effect Size
	Body Piercing and Risk of Hepatitis B
	Body Piercing and Risk of Hepatitis C
	Subgroup Analysis and Investigation of �Heterogeneity
	Sensitivity Analysis


	DISCUSSION


