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Abstract 

 Background & Aims : Hepatitis B virus (HBV) infection is a 
global threat and with the growing cultural diversity in Western 
Europe, knowledge on routes of infection in order to decrease HBV 
spreading is essential. This study assessed the risk of horizontal 
transmission through non-sexual close contact in the chronic 
hepatitis B (CHB) population in Maastricht (the Netherlands) and 
Genk (Belgium), with a main focus on the differences between 
ethnic groups. 
 Methods : In this multicenter retrospective study, 166 CHB 
patients, who were still under follow-up between December 2009 
to December 2014, were recruited from the Hepatology Outpatient 
Departments of two hospitals, one in Maastricht and one in Genk. 
Ethnicity (defined as country of origin (COO)) and routes of 
transmission were collected from all patients. 
 Results : The CHB population in Maastricht and Genk consisted 
of 98 and 68 patients, respectively. In Maastricht, 31% were 
of Dutch and 16% of Chinese origin. In Genk, mainly Belgian 
(15%) and Turkish (50%) patients were included. The percentage 
of horizontal transmission in the total study cohort was 9%. 
Moreover, the COO groups Dutch/Belgian (n=40), Turkish (n=38) 
and Chinese (n=18) differed in the number of cases infected by 
horizontal transmission (4%, 30% and 6%, p=0.030).
 Conclusions : Although the prevalence of horizontal transmission 
in the total study cohort is low, non-sexual close contact may play 
a role in the migrant population, particularly the Turkish. This 
should be an important public health target with respect to the 
prevention of HBV spreading. (Acta gastroenterol. belg., 2018, 81, 
503-508).

Key words : Ethnicity ; Hepatitis B ; Horizontal transmission ; 
Turkish; Migrant.

Abbreviations : NL: Dutch origin; BE: Belgian origin; TR: 
Turkish origin; CN: Chinese origin.

Introduction

 Hepatitis B virus (HBV) infection is one of the 
most common infectious diseases globally. It has been 
estimated that two billion people have been infected, 
and more than 240 million are chronically affected with 
HBV worldwide in the year 2016 (1,2). In the 2013 
Global Burden of Disease Study, viral hepatitis was the 
seventh leading cause of death worldwide (3). Unlike 
most communicable diseases, between 1990 and 2013 
global viral hepatitis deaths increased from 0.89 million 
to 1.45 million, a toll higher than that from HIV/AIDS, 
tuberculosis or malaria (3). 

 The overall worldwide prevalence of hepatitis 
B surface antigen (HBsAg) is reported to be 3.6%. 
However, it varies depending upon the geographic area. 
The prevalence of chronic HBV ranges from <2% in 
low-prevalence areas (e.g. Western Europe) to 2-7% in 
intermediate-prevalence areas (e.g. Turkey) and >8% in 
high-prevalence areas (e.g. Western Africa) (4-6).
 In areas of low prevalence, transmission of HBV 
predominantly occurs via injection drug use and high-
risk sexual behaviors (7-9). In comparison, mother-
to-child transmission is the most common route of 
transmission in high-prevalence areas, while horizontal 
transmission through non-sexual close contact accounts 
for most cases of chronic HBV infection in intermediate-
prevalence areas (10-14). 
 The precise mechanisms of horizontal transmission 
through non-sexual close contact are unknown. It may 
occur via frequent or long-term contact of non-intact 
skin or mucous membranes with tears, saliva, or blood-
containing secretions (15,16). Transmission from sharing 
personal care items such as toothbrushes may also occur 
(17,18). 
 As there is a growing cultural diversity in Western 
Europe due to migration for economic and political 
reasons, we are becoming gradually more aware of the 
importance of horizontal transmission through non-
sexual close contact in low-prevalence areas. Therefore, 
this study aimed to assess the prevalence of horizontal 
transmission through non-sexual close contact in the 
chronic hepatitis B (CHB) population in two hospitals: 
one in Maastricht, the Netherlands and one in Genk, 
Belgium, with a main focus on the differences between 
ethnic groups.
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M : net income beneath poverty line with a degree of 
higher education or a net income above poverty line 
without a degree of higher education
H : net income above poverty line with a degree of higher 
education.
 In case of missing data regarding SES, routes of 
transmission and risk factors for HBV infection, patients 
were contacted by phone in Maastricht. In Genk, patients 
were asked to fill in a survey regarding ethnicity, SES, 
IDU, alcohol abuse, routes of transmission and risk 
factors for HBV infection at their next visit at the 
Hepatology Outpatient Department.
 Subsequently, ethnicity was defined as country of 
origin (COO), i.e. mother’s country of birth. The COO 
groups have been compared according to baseline 
characteristics (e.g. mean age, SES) and routes of 
transmission (e.g. horizontal through non-sexual close 
contact, vertical). 
 The study was approved by the Medical Ethical 
Committee of MUMC+ and Ethical Committee of ZOL 
and was conducted in accordance with the provisions of 
the Declaration of Helsinki and its amendments. 

Statistical analysis

 Our primary objective was to estimate the prevalence 
of horizontal transmission through non-sexual close 
contact in the total CHB population of two hospitals: 
one in Maastricht, the Netherlands and one in Genk, 
Belgium. For the secondary objective, the CHB patients 
were divided as Dutch/Belgian (NL/BE) (n=40), Turkish 
(TR) (n=38) and Chinese (CN) (n=18) since other COO 
groups were too small to compare statistically (Fig. 1).  
In the sub-analysis, we assessed whether there was a 
significant difference in the prevalence of horizontal 
transmission through non-sexual close contact between 

Patients and methods

 All consecutive CHB patients, defined as more than 
six months HBsAg positivity, who were still under 
follow-up between December 2009 to December 2014 
at the Hepatology Outpatient Department of Maastricht 
University Medical Centre (MUMC+) in Maastricht, the 
Netherlands and Ziekenhuis Oost-Limburg (ZOL) in 
Genk, Belgium, were identified. Patients were identified 
by a list of the hospital’s HBsAg positive patients to 
guarantee complete data capture. 
 The following variables of each identified patient 
were collected from the digital hospital records program: 
age, sex, ethnicity, defined as mother’s country of 
birth, socioeconomic status (SES), co-infection (hepatitis 
C virus; HIV; hepatitis delta virus) and routes of 
transmission ( vertical; sexual; parenteral; horizontal 
through non-sexual close contact). Risk factors for 
vertical transmission were proven or possible HBsAg 
positive mother. Sexual transmission was defined as the 
presence of one of the following risk factors: sex worker, 
men who have sex with men (MSM), proven or possible 
HBsAg positive partner, co-infection with HIV. Risk 
factors for parenteral transmission were: haemophilia, 
intravenous drug use (IDU), blood transfusion before 
1975 and 1974 in the Netherlands and Belgium, 
respectively (19), dialysis patient, transplant patient, 
healthcare worker and co-infection with hepatitis C 
virus. For this study, we defined horizontal transmission 
through non-sexual close contact as no vertical, parenteral 
or sexual transmission and >2 proven or possible HBsAg 
positive family members.
 SES was based on income and education as follows: 
Low/Middle/High (L/M/H) :
L : net income beneath poverty line based on EU-SILC 
2012 (20) without a degree of higher education 

Fig. 1. — Included study patients and study objectives.

Abbreviations : CHB : chronic hepatitis B ; OPD : outpatient department ; MUMC+ : 
Maastricht University Medical Centre+ ; ZOL : Ziekenhuis Oost-Limburg ; COO : 
country of origin, i.e. mother’s country of birth.
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NL/BE, TR and CN patients. Chi-squared test or 
Fisher’s exact test (in case >20% of expected frequencies 
were <5) was used to assess the secondary objective. 
Differences in two and several continuous outcomes 
were assessed by the independent t-test and one way-
ANOVA test, respectively. In case the assumptions for 
parametric tests were violated, the Mann-Whitney test 
and Kruskal-Wallis were used instead for comparing two 
and several independent conditions, respectively. The 
level of statistical significance was set at p-value <0.05. 
Results are presented as either frequencies (%) or mean 
(standard error of the mean, SEM). Data analyses were 
performed using SPSS (Release 21, Armonk, NY).

Fig. 2. — Ethnicity according to mother’s 
country of birth in Maastricht, the Netherlands, 
and Genk, Belgium.

Transmission Maastricht Genk p-value

(n=98) (n=68)

Horizontal through 
non-sexual
Close contact, n (%)

1/69 (1) 8/36 (22) 0.001

Vertical, n (%) 40/69 (58) 14/36 (39) 0.063

Sexual, n (%) 16/69 (23) 8/36 (22) 0.911

Parenteral, n (%) 12/69 (17) 6/36 (17) 0.925

Unknown, n (%) 29/98 (30) 32/98 (47) 0.022

Table 1. — HBV transmission routes in Maastricht, the 
Netherlands and Genk, Belgium

Abbreviations: HBV: hepatitis B virus.

Table 2. — HBV baseline characteristics for the COO groups

Feature HBV NL/BE 
(n=40)

TR
(n=38)

CN
(n=18)

p-value

Age, years

Mean + SEM 50 ± 2.1 44 ± 1.9 42 ± 2.9 0.043

Male, n (%) 29 (73) 29 (76) 9 (50) 0.119

SES L/M/H, n (%) 10/14/6
(33/47/20)

20/12/2
(59/35/6)

0/15/3
(0/83/17)

0.001

Risk factors, n (%)

Infected family member
IDU
Blood transfusion
Dialysis
MSM
More than one risk factor
None

5 (12)
6 (15)
2 (5)
1 (2)

7 (18)
3 (8)

16 (40)

21 (55)
1 (3)
1(3)
0 (0)
0 (0)
0 (0)

15 (39)

16 (89)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

2 (11)

<0.001
0.056
0.584
1.000
0.005
0.217
0.070

Anti-HCV positivity, n (%) 5 (13) 0 (0) 0 (0) 0.032

Anti-HIV positivity, n (%) 7 (18) 0 (0) 0 (0) 0.006

Anti-HDV positivity, n (%) 1 (3) 1 (6) 1 (6) 1.000

Abbreviations : HBV : hepatitis B virus ; COO : country of origin, i.e. mother’s country 
of birth ; NL/BE : Dutch/Belgian origin ; TR : Turkish origin ; CN: Chinese origin ; SES : 
socioeconomic status ; L/M/H : Low/Middle/High ; IDU : intravenous drug use;  MSM : 
men who have sex with men ; HCV : hepatitis C virus ; HDV : hepatitis Delta virus ; SEM : 
standard error of the mean deviation.
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Sexual and parenteral transmission was confined to the 
NL/BE group in comparison to the TR (p=0.063 and 
p=0.047, respectively) and CN group (p=0.001 and 
p=0.029, respectively). In addition, vertical transmission 
was mainly seen in the CN group compared to NL/BE 
and TR group (p<0.001 and p=0.002, respectively). 
 Regarding the Turkish population, the route of 
transmission was unknown in 14/26 (54%) patients born 
in Turkey, i.e. first-generation migrant, and in 1/12 (8%) 
patients born in the Netherlands or Belgium, i.e. second-
generation migrant. Analysis in the Turkish population 
showed no difference in the percentage of horizontal 
transmission through non-sexual close contact between 
those born in Turkey (2/11, 18%) and those born in the 
Netherlands or Belgium (5/11, 46%) (p=0.361). 

Discussion

 In Maastricht, the Netherlands, the CHB population 
consisted mainly of Dutch and Chinese patients, whereas 
in Genk, Belgium, the patients were from Belgian 
and Turkish descent. Nine percent of patients were 
most probably infected via horizontal transmission 
through non-sexual close contact and is rather low in 
this particular Western study cohort. A lower number 
of horizontal HBV transmission through non-sexual 
close contact was seen in Maastricht compared to 
Genk. However, higher prevalence of HBV horizontal 
transmission through non-sexual close contact was found 
in patients from Turkish descent (30%) in comparison to 
Dutch and Belgian (4%) and Chinese (6%) patients. In 
both Maastricht and Genk, vertical transmission, 58% 
and 39%, respectively, was the most common route of 
transmission in the total CHB population.
 Toy et al. (21) included CHB patients from  Rotterdam, 
a city in the Netherlands with a large group of patients of 
which 84% are born abroad. They reported that vertical 
and horizontal non-sexual close contact transmission 
was higher in the foreign-born than in the Dutch-born 
group with a Dutch mother. Vertical and horizontal non-
sexual close contact transmission was the most common 
route of transmission in their study cohort. 
 In the current study, we divided vertical and horizontal 
transmission through non-sexual close contact. In line 
with the study conducted in Rotterdam (21), vertical 

Results

Ethnicity and routes of transmission of the total CHB 
population 

 The CHB population in Maastricht, the Netherlands 
consisted of 98 patients of whom 31% were from Dutch, 
4% from Turkish and 16% from Chinese descent. The 
other 49% patients came from other countries: 19% 
Europe, 44% of Asia, 35% of Africa and 2% of America. 
The Belgian CHB population consisted of 68 patients 
with 15% of Belgian, 50% of Turkish and 3% of Chinese 
descent. The other 32% came from other countries: 71% 
Europe, 10% Asia and 19% Africa (Fig. 2). 
 Out of the 38 patients from Turkish descent, 26 
(68%) patients were born in Turkey, i.e. first-generation 
migrants, and 12 (32%) patients were born in the 
Netherlands or Belgium, i.e. second-generation migrants. 
All 18 patients of Chinese descent were born in China.
 The overall percentage of horizontal transmission 
through non-sexual close contact in the total CHB 
population was 9%. Moreover, there was a significant 
difference in the prevalence of horizontal transmission 
through non-sexual close contact between Maastricht, 
the Netherlands and Genk, Belgium (1% versus 22%, 
p=0.004). An overview of the routes of transmission for 
all CHB patients in Maastricht and Genk is depicted in 
Table 1. 

Baseline characteristics and routes of transmission by 
ethnicity

 Table 2 illustrates the baseline characteristics for the 
NL/BE, TR and CN group. In the TR group, the SES 
(p=0.071), number of IDU (p=0.109), MSM (p=0.012), 
anti-HCV positivity (p=0.056) and anti-HIV positivity 
(p=0.014) was lower compared to the NL/BE group. 
However, in comparison to the NL/BE group, there was 
a higher percentage of infected family member as a risk 
factor in the TR group, p<0.001.
 The routes of transmission for the COO groups NL/
BE, TR and CN are presented in Table 3. Horizontal 
transmission through non-sexual close contact was more 
common in the TR group compared to the NL/BE group 
and CN group (p=0.047 and p=0.109, respectively). 

Transmission

Horizontal through non-sexual close contact, n (%)

NL/BE
(n=40)

TR
(n=38)

CN
(n=18)

p-value

1/23 (4) 7/23 (30) 1/16 (6) 0.030

Vertical, n (%) 4/23 (17) 10/23 (44) 15/16 (94) <0.001

Sexual, n (%) 11/23 (48) 5/23 (22) 0/16 (0) 0.003

Parenteral, n (%) 7/23 (31) 1/23 (4) 0/16 (0) 0.009

Unknown, n (%) 17/40 (43) 15/38 (40) 2/18 (11) 0.055

Table 3. —. HBV transmission routes for the COO groups

Abbreviations : HBV : hepatitis B virus ; COO : country of origin, i.e. mother’s country of birth ; NL/BE : Dutch/Belgian origin ; TR : Turkish origin ; 
CN : Chinese origin.
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transmission was the most common route of transmission 
in both outpatient clinics. We also found significant 
differences in the routes of transmission between the 
different ethnic groups. Horizontal transmission through 
non-sexual close contact was confined to the Turkish 
population, sexual and parenteral transmission to the 
Dutch and Belgian population and vertical transmission 
to the Chinese population. Additionally, we report that 
horizontal transmission through non-sexual close contact 
was not confined to patients born in Turkey but was also 
present in patients born in the Netherlands or Belgium 
with a Turkish mother.
 In countries with intermediate prevalence for hepatitis 
B, such as Turkey, horizontal transmission by non-sexual 
close contact besides vertical, sexual and parenteral 
transmission is quite common (12,13,22-24). The 
majority of HBVs are acquired during childhood and 
in early adulthood. In addition, it has been accepted 
that transmission between family members may occur 
in communities with poor socioeconomic and hygienic 
conditions (12,25). Subsequently, we found lower SES 
in the Turkish study population compared to the Dutch,  
Belgian and Chinese patients.
 Strengths of the present study are (1) separation 
of horizontal non-sexual close contact and vertical 
transmission based on well-characterized risk factors of 
exposure to HBV, (2) the robust digital hospital records 
program allowing to include relevant patient’s data and 
(3) collection of missing data by phone or at the next visit 
at the Hepatology Outpatient Department. This study has 
also limitations. This study describes the population of 
specific regions in the Netherlands and Belgium. One 
should therefore realise that the major ethnic groups 
could differ regarding the studied region. In addition, 
a selection bias towards the CHB population exists; 
those cured and deceased have not been included in this 
study, and there is also a possibility that there are CHB 
patients that have not yet visited the OPD. Furthermore, 
the amount of horizontal transmission through non-
sexual close contact could be under- and overestimated.  
Underestimation is possible due to the exclusion of 
possible or proven HBsAg positive but hepatitis B e 
antigen negative mother. Owing to the retrospective 
design of the study and the use of questionnaires, there 
is also the possibility of overestimating the horizontal 
transmission through non-sexual close contact. Lastly, 
the results should be interpreted with caution as there 
was a high number of unknown transmission in the study 
cohort.
 In conclusion, despite a low prevalence of horizontal 
transmission in the total study cohort, these results 
underline the importance of horizontal transmission 
through non-sexual close contact among the migrant 
population, particularly the Turkish. Transmission 
patterns are important features for targeting mass 
vaccination campaigns. Evidence of decreasing burden 
of HBV infection after the implementation of universal 
HBV vaccination is available for country-specific 

populations. However, some European countries have not 
yet introduced universal immunization against hepatitis 
B, thereby maintaining reservoirs of infection and 
continued HBV transmission. In addition to universal 
HBV vaccination, we think that health education, which 
aims at interrupting horizontal transmission through 
non-sexual close contact in particular migrant groups, 
may be useful.
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