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ABSTRACT
Introduction and objectives: prevalence of viral hepatitis (B
and C) changes geographically. Our aim was to determinate the
prevalence of hepatitis B (HBV) and hepatitis C virus (HCV) serological markers in healthy working population and to describe the
epidemiological characteristics associated to its presence.
Methods: blood samples and epidemiological data of 5,017
healthy workers from Murcia and Madrid were recorded prospectively.
Results: a total of 5,017 healthy volunteers participated. Mean
age 39 ± 11 years, men predominance (73 %). Prevalence of serological markers of HCV and HBV was 0.6 % and 0.7 %. Age of
patients with HCV antibody was significantly higher (43 ± 9 years
vs. 39 ± 11 years; p = 0.03). We observed significant differences
in liver test values (alanine aminotransferase [ALT] 64 ± 56 IU/L
vs. 28 ± 20 IU/L; p < 0.001; aspartate aminotransferase [AST]
(51 ± 45 IU/L vs. 23 ± 12 IU/L; p < 0.001) and in gamma-glutamyltransferase (GGT) value (104 ± 122 IU/L vs. 37 ± 46 IU/L;
p < 0.001. The presence of HCV antibody was related significantly
to previous transfusion (13 % vs. 5 %; p = 0.03), tattoos (29 % vs.
13 %; p < 0.01), intravenous drug addiction (13 % vs. 0.2 %;
p < 0.001) and coexistence with people with positive HCV antibody
(16 % vs. 4 %; p < 0.001). In HBV no differences in basal characteristics were observed with exception in AST values (29 ± 15 IU/L
vs. 23 ± 12 IU/L; p < 0.01). Hepatitis B surface antigen (HBsAg)
was related significantly to previous transfusion (15 % vs. 5 %;
p < 0.01), tattoos (26 % vs. 14 %; p = 0.04) and coexistence with
people with positive HBsAg (17 % vs. 4 %; p < 0.001).
Conclusions: Prevalence of serological markers in healthy working population is low. Risk factors for infection were previous transfusion and tattoos. Intravenous drug addiction was only a risk factor
in HCV.
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INTRODUCTION
Infections caused by viral hepatitis C (HCV) and viral
hepatitis B (HBV) are one of the major causes of liver disease in the world (1) and, despite progress in the measures
for its prevention and treatment, theses are still a world
health and a socio-economic problem.
The World Health Organization (WHO) estimates that
around 170 million of the global population is a HCV victim
(3 %) (2,3) and up to 3 million people are infected de novo
each year. HCV causes chronic infection in up to 70 % of
the infected individuals. HCV is one of the major causes
of fibrosis, cirrhosis and hepatocellular carcinoma, determining an increase of the mortality among these patients
(2,4-7). The prevalence of infection by HCV in the European countries ranges from 0.1 to 5 % (2-9). This prevalence
rises significantly when patients belonging to risk groups
(intravenous drug users, prison inmates) are analysed; thus
the figures are between 15-90 % (10). However, prevalence
studies done so far are unrepresentative of the general population, because a big part is done in blood donors or pregnant women, which might underestimate the real prevalence
given that individuals with risk factors are excluded.
According to OMS data from two studies of global HVC
prevalence of 1997 and 1999 (8,11), HCV prevalence in
Spain would be of 1.2 %, similar to the one in Eastern
Europe countries, while the lowest rates would be found
in the Nordic countries (around 0.1 %) (8,11). In Spain, the
record of de novo diagnosed patients is voluntary and there
are no screening programmes in the general population,
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making it difficult to know exactly the current HCV prevalence. The latest prevalence study among the general population is from 2002. In this study, positive serology prevalence was 2.64 % in patients older than 25 years. Prevalence
was higher in individuals older than 50 years (12). In 2001,
two more studies published a prevalence of 2.5 and 1.6
respectively (13,14). More recent studies, only on pregnant
women, showed a lower prevalence, although it is a selected
population (15-17). There are no studies that examine the
effect of immigration on the prevalence of HVC infection
in Spain.
In the case of HBV, the WHO estimates that at the
moment more than 2 billion of the global population is
infected. 350 million of these people suffer from chronic
hepatitis B and are at risk for developing cirrhosis, hepatocellular carcinoma and liver failure (18). Around 500,000
people infected with chronic HBV die every year because
of these complications. In the areas with high prevalence,
the evidence of HBsAg goes up to 8 % (19) and in the areas
with low prevalence the evidence of HBsAg is < 2 % (18).
Europe is located in an area with low prevalence, though
it rises from north to south, so that Spain has a theoretical
prevalence closer to 2 %. There are studies from the 90s in
Spain that place HBsAg prevalence between 1.2 % and
1.7 % (20,21). However, recent studies showed a fall of
this prevalence down to 0.7 % (22) and there is even another
study in Castilla-Leon (Spain) that localized the prevalence
under 0.27 % (23).
Regarding risk factors related to the evidence of serological markers, it has been demonstrated that the transmission of both virus can be intravenous, sexual and perinatal. In the case of HCV, a previous hospital stay has
been shown as a risk factor in some studies (14,24). In
one of the epidemiological studies on HCV chronic hepatitis done in Spain was shown that hospital admission, dental procedures and previous surgery were the most frequent risk factors (12). In a similar study it was proved
that tattoos, blood transfusions, intravenous drug addiction
and precedent hospital stay were variables associated
regardless of the infection (13). In the case of HBV, the
most frequent causes are through perinatal and sexual
transmission (25,26). In other studies, the intravenous
transmission has been analysed too as an another important way of transmission particularly in people older than
40 years in the expense of hospital stays and surgery procedures before 1990, use of non-disposable syringes or
in intravenous drug users (23). Other transmission ways
like coexistence with infected people have not been
demonstrated properly.
Finally, the immigration’s effect on the prevalence of
HCV is unknown. Regarding HBV, the prevalence of
HBsAg in immigrants is estimated around 10 % (27).
Our purpose with this study was to analyse prevalence
of HCV and HBV serological markers in healthy working
population and to evaluate risk factors related to its presence. Moreover, immigration’s effect on this seroprevalence
was also evaluated.
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MATERIAL AND METHODS
Blood samples and epidemiological data of a healthy
working population from Murcia and Madrid were taken
at their yearly check-up offered by the company’s work
insurance (Ibermutuamur). The epidemiological data collection was done through a fulfilling of questionnaires.
From the obtained blood samples were determined the values of aminotransferases (ALT and AST) and gamma-glutamyltransferase (GGT), and serological markers of HBV
(HBV surface antigen), HCV (anti-HCV) and HCV viral
load.
The protocol of the study was approved by our centre’s
Ethics Committee. The nature of the study was explained
to all the patients and all of them signed the informed consent form in accordance with the principles of the Revised
Declaration of Helsinki (Edinburgh, 2000).
Statistical analysis
This is a prevalence cross-sectional study. Data analysis
was performed using the SPSS software version 15.0. Data
on proportions were obtained in categorical variables and
data on average (standard deviation, [SD]) in quantitative
2
variables. Categorical variables were compared with χ and
continuous variables with t-Student for independent data.
The multivariate analysis was done with the logistic and
Poisson regression.
RESULTS
From October 2007 to February 2010, 9,857 healthy
workers were invited to participate in the study; 5,017
accepted and fulfilled the questionnaire. Basal characteristics of our patient population are shown on table I. Thirty
one out of 5,017 gave positive results in a serological test
for viral hepatitis C antibodies (anti-HCV), in 26 of them
(83.9 %) the viral load was positive. Thirty six out of 5,017
(0.7 %) showed the presence of viral hepatitis B surface
antigen (HBsAg). In our patients population there was no
evidence of both markers at the same time.
We compared the basal demographic characteristics of
the workers with positive anti-HCV (n = 31) with the ones
of the workers with negative anti-HCV (n = 4,950). Positive
HBsAg patients (n = 36) were excluded from the analysis.
Univariate analysis results are shown on table II. Positive
anti-HCV workers main age was significantly older than
negative anti-HCV workers; gender was similar in both
groups. There were no differences between positive antiHCV workers and negative anti-HCV workers regarding
their work branch or the immigrant proportion. Significant
differences in the liver test and GGT values were analysed.
Statistically, it was meaningful the relation between positive
anti-HCV and the evidence of previous transfusion
(p = 0.03), tattoos (p < 0.01), intravenous drug addiction
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Table I. Basal characteristics (n = 5,017)
Age (years)
Sex (M:F)
Work branch
Agricultural
Construction
Industrial
Services
Unknown
Immigrant
No
Yes
Unknown
Laboratory data
ALT (UI/ml)
AST (UI/ml)
GGT (UI/ml)
Transmission
Transfusion
Tattoo
Piercing
Sexual transmission
Parenteral drug addiction
Cohabitance with a patient
diagnosed of HCV or HBV
Nosocomial

39 (± 11)
3,660 (73 %): 1,357 (27 %)
85 (1.7 %)
813 (16.2 %)
813 (16.2 %)
1,951 (38.9 %)
1,359 (27.1 %)
4.234 (84.4 %)
657 (13.1 %)
126 (2.5 %)
29 (± 21)
23 (± 13)
37 (± 47)
237 (4.7 %)
674 (13.4 %)
392 (7.8 %)
283 (5.6 %)
13 (0.3 %)
205 (4.1 %)
2,691 (53.6 %)

(p < 0.001) and coexistence with people with positive antiHCV (p < 0.001). Logistic regression analysis showed that
variables independently related to positive HCV antibodies

were: age (odds ratio [OR], 6.8; p = 0.01), AST values (OR,
1.1; p = 0.02), existence of tattoos (OR, 6.8; p = 0.02), previous transfusion (OR, 8.0; p = 0.02) and intravenous drug
addiction (OR, 114.7; p < 0.001). Variable of coexistence
with people with positive anti-HCV could not be confirmed
in the multivariate analysis; however a tendency was
observed (OR, 3.9; p = 0.06).
Positive HBsAg workers (n = 36) were also compared
with those with negative HBsAg (n = 31). Univariate
analysis results are shown on table III. There were no significant differences in the positive HBsAg workers mean
age and gender; nor in the profession and the immigration
proportion. Regarding patient’s basal biochemistry, differences in ALT and GGT values were not found, but in
AST values. Statistically significant was the relation
shown between the existence of HBsAg and previous
transfusion (p < 0.01), tattoos (p = 0.04) and the coexistence with people with positive HBsAg (p < 0.001). By
doing the multivariate analysis of the factors related to
the existence of positive HBsAg, the results of the univariate analysis were confirmed, the AST (OR, 1.1;
p = 0.01), previous transfusion (OR, 5.2; p = 0.003), tattoos (OR, 3.3; p = 0.02) and coexistence with people with
positive HBsAg (OR, 6.9; p < 0.001).
Finally, we analysed if the age of our immigrant population was lower than non-immigrant population, which
would partially explained the low serological markers proportion in our immigrant group. The age of the immigrant
group was in fact significantly lower than the age of the
non-immigrant group (37 [SD 9] vs. 40 [SD]; p < 0.001)
(Fig. 1).

Table II. Positive anti-HCV vs. negative anti-HCV (n = 4,981)

Age (years)
Sex (M/F)
Working branch
Agriculture
Construction
Industrial
Services
Immigrant
Laboratory data
ALT (IU/ml)
AST (IU/ml)
GGT (IU/ml)
Transmission
Transfusion
Tattoo
Piercing
Sexual transmission
Parenteral drug addiction
Cohabitance with a patient diagnosed of HCV
Nosocomial
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Positive anti-HCV (n = 31)

Negative anti-HCV (n = 4,950)

p

43 ± 9
81 %/19 %

39 ± 11
73 %/27 %

0.03
p = 0.3

0%
30.1 %
26.1 %
43 %
3.2 %

2.4 %
22.2 %
22.1 %
53.4 %
13.4 %

p = 0.6

64 ± 5 6
51 ± 45
104 ± 122

28 ± 20
23 ± 12
37 ± 46

p < 0.001
p < 0.001
p < 0.001

13 %
29 %
3%
6%
13 %
16 %
56 %

5%
13 %
8%
6%
0.2 %
4%
44 %

p = 0.03
p < 0.01
p = 0.4
p = 0.9
p < 0.001
p < 0.001
p = 0.4

p = 0.1
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Table III. Positive HBsAg vs. negative HBsAg (n = 4,986)

Age (years)
Sex (M/F)
Working branch
Agriculture
Construction
Industrial
Services
Immigrant
Laboratory data
ALT (IU/ml)
AST (IU/ml)
GGT (IU/ml)
Transmission
Transfusion
Tattoo
Piercing
Sexual transmission
Parenteral drug addiction
Cohabitance with a patient diagnosed of HCV
Nosocomial

AgHBs positive (n = 36)

AgHBs negative (n = 4,950)

p

42 ± 10
83.3 %/16.7 %

39 ± 11
72.8 % 27.2 %

p = 0.07
p = 0.2

0%
20 %
16.7 %
63.3 %
17.7 %

2.4 %
22.2 %
22.1 %
53.4 %
13.4 %

p = 0.7

33 ± 18
29 ± 15
41 ± 50

28 ± 20
23 ± 12
37 ± 46

p = 0.1
p < 0.01
p = 0.06

15 %
26 %
11 %
6%
0.1 %
17 %
64 %

5%
14 %
8%
6%
0.2 %
4%
56 %

p < 0.01
p = 0.04
p = 0.5
p = 0.9
p = 0.08
p < 0.001
p = 0.3

p = 0.6

in the 90s, being a little higher than the one in a study published in Castilla-León with a prevalence of < 0.27 % (23).
In this study, age groups of children and youth were also
included, and thus the population was younger than ours.
Our prevalence is similar to another study published in 2007
(22). This fall can be related to the establishment of HBV
prophylaxis programmes, either primary (the introduction
of the HBV vaccine into children and risk groups’ immunisation programmes) or secondary (gamma globulin infusion in positive HBsAg mothers’ newborns). Our results

DISCUSSION
In our samples, the prevalence of HCV serology was 0.6 %,
a significantly lower figure in comparison to previous published studies (8-11,13-16). We think that this figure is more
in line with the current prevalence situation and that it has been
affected by a rise of mortality from HCV that has been increasing since the 90s and by a fall of acute hepatitis proportion.
In the case of HBV, HBsAg prevalence was 0.7 %. This
prevalence was lower than the one in the studies published

B

A

18 to 25
26 to 35
36 to 45
46 to 55
56 age

32.00%

42.68%

29.03%
33.23%

9.15%

21.09%

9.42%

11.89%

8.46%

3.05%

Fig. 1. Age immigrant (A) and non-immigrant (B) distribution.

REV ESP ENFERM DIG 2013; 105 (5): 249-254

Vol. 105. N.° 5, 2013

PREVALENCE OF VIRAL HEPATITIS (B AND C) SEROLOGICAL MARKERS IN HEALTHY WORKING POPULATION

may have been also affected by a selection bias, because
on one hand our study has been focused on a working population that could probably be “healthier” that a non-working population. By being a working population, people older
that 65 years, in which the prevalence of viral hepatitis serological markers may probably be higher, were also excluded. Finally, some workers that did not participate could
probably have said no to the study because they were aware
of their seropositive condition and because of fear of work
reprisals. This may get worsen in the case of immigrants.
In our study, a statistically significant relation between
age and anti-HCV presence was confirmed in accordance
to previous studies (12-14). Positive anti-HCV patients
have also shown a liver test and GGT values significantly
higher. These were not found in patients with HBsAg, being
all from a similar age in comparison to the healthy group,
which corroborates some previous studies published (23).
This might be because in our study the participant age was
more uniform by only including working population.
Is very surprising the lack of a statistically significant
relation between the proportion of positive anti-HCV and
HBsAg among working immigrants. In any case, the immigrant population included in this study is a selected population because they are immigrant subjects that work legally
in Spain and are younger than non-immigrants.
Finally, regarding the ways of transmission of HCV and
HBV infections, previous studies results are confirmed
(12,13,23,25,26). In the case of anti-HCV transfusion, tattoos and intravenous drug addiction; and in the case of
HBsAg previous transfusion and tattoos are significantly
related to the prevalence increase of serological markers.
Hospital stay was not connected to a rise in the infection
rate. In both cases, there is another potential way of transmission not confirmed in previous studies (28) and this is
the coexistence with people with HCV and HBV positive
serological markers. For sexual transmission, not confirmed
in the case of HBsAg, it might be due to the way data have
been collected in form of questionnaire that people did not
answer with the truth.
In conclusion, the prevalence of HCV and HBV serological markers in our healthy working population is low.
We demonstrate a significant statistically relation between
the coexistence with infected people and the presence of
HCV and HBV serological markers.
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