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ABSTRACT 
 
Objective: It has been reported that drug abuse and sexual intercourse have equal level of effects on HBV 
contamination. Drug abuse prevalence increases in adolescence period in Turkey. In the present study, it is 
aimed to determine the prevalence of HBV infection and risk factors of it among adolescent drug users, which is 
one of the most important health problems of our country. Methods: In the study, the medical records of the 
patients who were hospitalized between October 2004 and November 2007 at the inpatient service of Ege 
University Child and Adolescent Addiction Investigation and Practice Center (EGEBAM) were evaluated. Two 
hundred and six patients had been hospitalized within this period. Of 206 patients, 188 patients whose serological 
results were available were reviewed in terms of socio demographic features (n=188), clinical properties (n=188) 
and risk factors (n=41). For the comparison of categorical variables, cross tabs and chi-square test, and for the 
risk assessment logistic regression analysis were used. P value less than 0.05 (p<0.05) was considered to be 
statistically significant. Results: All of the 188 subjects recruited in the study were male and the mean age was 
16.4±1.4. It was found that; 69.1% (n=130) of the subjects were using cannabis, 56.4% (n=106) were using 
inhalant, 46.8% (n=88) were using ecstasy and 42.6% (n=80) were using alcohol. Forty-five subjects (23.9%) 
among the patients had been contaminated with the virus. Contamination via immunization way was found to be 
14.9% (n=28) and contamination via virus infection was 9% (n=17). Anti-Hbc positivity was smaller among the 
patients with higher education status of the mother (p=0.005), of the father (p=0.010) and higher parent economic 
levels (p<0.001), compared to ones with lower parent education status and economic levels. Anti-Hbc positivity 
was found to be smaller among the patients with 3 or less siblings compared to the ones with 4 or more siblings. 
Immunization via vaccination was found to be higher among the patient with higher income levels (p=0.033). 
Discussion: HBV infection prevalence among drug using adolescents in our country is smaller than other 
countries. Nevertheless, while evaluating these results it should not be ignored that; HBV prevalence increases 
parallel to age and cases in other countries in similar age groups use more frequently intravenous drugs. 
(Anatolian Journal of Psychiatry 2008; 9:208-216) 
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INTRODUCTION 
 
HBV is an important public health problem. 
Hepatitis B virus (HBV) is a DNA virus which 
belongs to Hepadnavirus family.1 This virus 
causes a wide clinical disease spectrum 
ranging from asymptomatic infections to hepat-

ocellular cancer.2,3 More than 2 million people in 
the world are serologically proven to have HBV 
infection at the time or in the past.  
 
Viral hepatitis generally presents with an 
asymptomatic course. Thus the most approp-
riate way to assess the HBV epidemiology is  
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is the evaluation of seroprevalence.4 The 
diagnosis of HBV is quite complex due to its 
rich antigenic structure. During laboratory as-
sessments, surface antigen against the enve-
lope around the virus (HBS Ag), the antigen 
against nucleocapside inside the virus (HBcAg) 
and the antibodies against these antigens (anti-
HBs, anti-HBc) are evaluated. Classically 
HBsAg is detected in the blood within the incu-
bation period, 2-4 weeks after the elevation of 
hepatic enzymes or 3-5 weeks before the 
occurrence of clinical symptoms. HBsAg in the 
blood disappears 2-6 weeks after the remis-
sion of the disease. After some time (after the 
window period) protective anti-HBs is detected 
in the blood. The presence of HBsAg in the 
blood 6 months after the acute infection is a 
sign for the chronicity of the disease. HBcAg is 
not detected in the blood alone. In the routine 
laboratory evaluations it is detected in the blood 
later then HBsAg and stays for a long time in 
the blood.5 These findings are used in the 
diagnosis of this disease and the assessment of 
seroprevalence. 
 
HBV prevalence and the transmission pathways 
of the disease differ between the different 
geographic areas.6 Half of the world population 
lives in the risky areas.5 A large number of 
people living in the areas where HBV is endem-
ic meet with this disease in the early stages of 
life. In these places, it is being reported that, 
HBsAg is more frequent than 10%. In the most 
regions of the world, the prevalence of HBsAg 
is about 2-10%.7 Considereing the endemicity, 
Turkey is a moderate level risky place. The 
prevalence of chronic HBV infection prevalence 
is 3.5% in the western parts and 7% in the 
eastern parts of the country.  One third of the 
Turkish population  carries anti-HBs. Every year 
100 000 new HBV cases are recorded in 
Turkey.5 HBV is seen more frequently in the 
people who have high risk sexual intercourse 
and intravenous drug users.8 It has been 
reported that HBsAg prevalence is 60-80% in 
the intravenous drug users (IVDU), and 7% of 
these people are detected to have HBsAg (+) 
chronically.9 But in our country, there is no 
study  evaluating the HBV prevalence in the 
adolescents with Substance Use Disorder 
(SUD) other than parenteral route. 
 
Adolescents with SUD are under great risk for 
HBV. Young age is an important risk factor.  
Shared injector use and sexual intercourse 
without protection are other risky behaviors.10 
Substance use and sexuality is informed to  

have an equal amount of effect in the conta-
mination of HBV. Blood and body liquids play 
an important role for the transmission of HBV.11 
 
In the studies searching for the substance use 
in adolescents in Turkey, intravenous drug use 
is found to be common in most of the users. 
These users mostly consume cannabis, alco-
hol, inhalants and stimulant.12 Parallel to the 
spreading of SUD, prevalence of various co-
morbid diseases increase. In this study HBV 
frequency and risk factors in the substance 
using adolescents in our country are evaluated.   
 
 
METHODS 
 
 
The medical records of the patients who were 
hospitalized between October 2004 and No-
vember 2007 at the inpatient service of Ege 
University Child and Adolescent Addiction 
Investigation and Practice Center (EGEBAM) 
were evaluated. Two hundred and six patients 
had been hospitalized in this period. Serological 
evaluation results for HBV were available in the 
medical records of 188 cases. The results of 8 
cases were not present since these patients 
have been discharged from the treatment 
center before the laboratory investigations com-
pleted. A research form has been completed for 
188 cases. In this form, some sociodemog-
raphic (i.e. age, education year, attendance to 
school, parental marital status, education level 
of the mother and father, number of siblings, 
level of income, living place, dwelling type, 
social insurance, street life, forensic problem, 
working history), clinical (i.e. age of onset for 
first substance use, age at the time of first 
treatment, time passed till the treatment, age at 
the time of first cigarette use, the type of first 
substance used, the type of substances used, 
family history, comorbid diagnoses) and risk 
factors (frequent sexual partner, condom use in 
vaginal intercourse, condom use in anal inter-
course, shared tooth brush, surgical interven-
tions, blood transfer, sexually transmitted 
disease, history of HBVİ HCV, HIV in the family) 
were interrogated. 41 cases were detected to 
have answered the questions about the risk 
factors. All the questions other than risk factors 
were determined to have been answered by all 
of the cases who took part in the study. 
 
The most frequently evaluated serologic marker 
in the HBV scanning tests is anti-Hbc. This 
marker usually appears in the early stages of 
the disease a short time after HBsAg. It stays in  
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the blood for a quite long period of life, usually 
lifelong.5 Immunization via vaccination is de-
tected if HBsAg and anti-Hbc is (-) and anti HBs 
is (+).5,10 In this study contamination with HBV 
is assessed if anti-Hbc is (+) and immunization 
via vaccination is assessed if HBsAg and anti-
Hbc is (-) and anti HBs is (+). 
 
Statistical analysis  
 
SPSS 13.0 package program was used for the 
statistical assessments. For the comparison of 
categorical variables Cross Tab and Chi- 

 
Square Test and for the detection of risk factors  
among independent variables logistic regres-
sion analyses were used. Statistical signify-
cance was considered to be p<0.05.  
 
 
RESULTS 
 
All of the 188 patients participated in the study 
were male and their mean age was 16.4±1.4 
years. Total education year of the cases was  

 
Table 1. Sociodemographic characteristics   
_____________________________________________________________________________________________________ 
 
             Anti HBc (+) Only Anti HBS (+) 
Characteristics                             n    %   χ2   p                n      %   χ2   p 
_____________________________________________________________________________________________________ 
 
Age 15≤   3   7.3 0.19 0.663 10 24.4 3.73 0.053 
 16≥ 14   9.5   18 12.2   
 
Education year   1-5 year   4 14.3  2.74 0.254   3 10.7 2.11 0.349 
 6-8 year 10 10.5   12 12.6  
 9-15 year   3   4.6   13 20.0   
 
Attendance to  Present   1   2.1 3.80 0.051   5 10.4 1.02 0.313 
school Absent 16 11.4   23 16.4   
 
Street life  Present 11 12.4 2.26 0.133 13 14.6 0.01 0.917 
 Absent   6   6.1   15 15.2   
 
Forensic problem Present   8   9.5 0.04 0.836   9 10.7 2.09 0.148 
 Absent   9   8.7   19 18.3   
 
Working history  Present 13   9.2 0.02 0.883 21 14.9 0 1 
 Absent   4   8.5     7 14.9   
 
Parental marital Together  10   7.7 0.93 0.334 17 13.1 1.10 0.295 
status Separate   7 12.1   11 19.0   
 
Mother education Literate or illit. 10 18.5 8.06 0.005   6 11.1 0.92 0.336 
 En az ilkokul   7   5.3   22 16.7   
 
Father education  OY veya değil   6 20.7 6.67 0.010   2   6.9 2.07 0.150 
 At least prim. sch.9   8.5   26 17.6   
 
Sibling number  3≤   6   5.0 6.59 0.010 21 17.5 1.78 0.182 
 4≥ 11 16.2     7 10.3   
 
Income level  High+middle   3   2.5 17.80 0.000 23 19.0 4.54 0.033 
 Low 14 20.9     5   7.5   
 
Social insurance  Present   5   4.6 6.57 0.010 21 19.3 3.65 0.056 
 Absent 12 15.6     7   9.1   
 
Residence area  Urban 15   9.6 0.14 0.704 24 15.0 0.01 0.922 
 Rural   2   7.1     4 14.3   
 
Domicile type  Shanty house   10 10.4 0.45 0.502 13 13.5 0.28 0.595 
 Not shanty h.    7   7.6   15 16.3   
_____________________________________________________________________________________________________     
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7.8±2.4 years. The age at the time of first 
substance use was 13.5±2.1 years. Cases 
recruited for the treatment 32±25 months later 
than they used substance for the first time. 
There was no parenteral drug user among the 
cases. 95% of the cases were using cigarette. 
100% of them were using a substance other 
than cigarette, 156 (83%) were using a second 
substance, 101 (53.7%) were using a third 
substance and 50 (26.6%) of them were using 
fourth substance. As the substance preferences 
of the cases were evaluated, it was determined 
that, 69.1% (n=130) were using cannabis, 
56.4% (n=106) were using inhalant, 46.8% 
(n=88) were using ecstasy and 42.6% (n=80) 
were using alcohol.  
 

Among the cases 45 (23.9%) had encountered 
with HBV. Encounter with the virus was via 
immunization among 14.9% (n=28). Another 
9% received virus via disease 9% (n=17).  
 
In terms of sociodemographic properties; we 
found statistically significant difference for the 
parameters of mother and father education 
level, sibling number, income level and social 
insurance. Anti- HBc positivity was found to be 
18.5% in the group whose mothers were literate 
or illiterate and 5.3% in the group whose 
mothers completed their education at primary 
school level (p=0.005). For the group that we 
evaluated the father’s education level, these 
frequencies were as 20.7% and 8.5% (p=0.010) 
respectively. Anti HBc was determined to be   

 
 
Table 2. Clinic characteristics 
_____________________________________________________________________________________________________ 
 
         Anti HBc (+)                              Only Anti HBS (+) 

Characteristics                        n       %         χ2           p            n      %        χ2          p 
_____________________________________________________________________________________________________ 
 
Age for the first substance 14≤ 12 10.3 0.625 0.429 19 16.4 0.527 0.468 
  use  15≥   5   6.9     9 12.5   
 
Age for the treatment referral 15≤   4   7.3 0.296 0.586 11 20.0 1.599 0.206 
 16≥ 12   9.8   17 12.8   
 
Time passed untill the 24≤   9   8.3 0.155 0.694 16 14.8 0.001 0.972 
  treatment 25≥   8 10.0   12 15.0   
 
Age for first cigarette use  ≤14 17 18.1 0.003 0.959   7   7.4 0.476 0.490 
 ≥15   5 18.5     1   3.7   
 
Substance use in the family Present 12 10.5 0.775 0.379 19 16.7 0.718 0.397 
 Absent   5   6.8     9 12.2   
 
Psychiatric disease history Present   1   1.8 5.107 0.024 15 26.8 8.899 0.003 
  in the family Absent 16 12.1   13   9.8   
 
Comorbid diagnosis  Present 12 13.0 3.506 0.061 14 15.2 0.015 0.903 
 Absent   5   5.2   14 14.6   
 
Initial substance used Cannabis   8   8.7   13 14.1   
 Inhalant   7 11.7 1.434 0.698   9 15.0 0.696 0.874 
 Alcohol   2   7.1     4 14.3   
 Others   0   0     2 25.0   
 
Inhalant use Present 12 11.3 1.534 0.216 14 13.2 0.545 0.460 
 Absent   5   6.1   14 17.1   
 
Cannabis use Present 12   9.2 0.018 0.893 20 15.4 0.080 0.777 
 Absent   5   8.6     8 13.8   
 
Alcohol use Present   7   8.8 0.014 0.904 12 15.0 0.001 0.972 
 Absent 10   9.3   16 14.8   
 
Extasy use Present   7   8.0 0.238 0.626 15 17.0 0.604 0.437 
 Absent 10 10.0   13 13.0   
_____________________________________________________________________________________________________ 
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positive in 5% of the group with sibling number 
three and less and 16.2% in the group with 
sibling number 4 and more (p=0.010). In the 
group with high or middle income level, 2.5%  
were anti-HBc (+) and in the group with low 
income level 20.9% were anti-HBc (+) (p< 
0.010). Anti-HBc was detected in 2.1% of the 
cases who were attending school and in 11.4% 
of those who did not attend school. The 
difference in terms of school attendance was 
close to statistical significance level (p=0.051) 
(Table 1). 
 
When similar parameters were assessed for the 
immunization via the vaccination way; it was 
determined that vaccination rates were higher 
in the group with high income level (19%) than 
the group with low income level (7.5%) 
(p=0.033). In the group whose members’ ages 
was 15 and smaller vaccination ratio was higher 
(24.4%) than the group with ages 16 and above 
(12.2%) (Table 1). 
 
As we assessed risk factors according to clini- 
 

 
cal properties of the cases, statistically signify-
cant difference was detected only in terms of 
psychiatric disease history in the family (p= 
0.024). Anti-Hbc was found to be positive in 
1.8% of the cases who had family history for 
psychiatric disorders and in 12.1% of the cases 
who did not have any family history for psychi-
atric disorders. When we evaluated comorbid 
diagnoses, the cases that had comorbid diag-
noses were found to have a larger rate for anti-
HBc positivity (13%) than the cases who did not 
have any comorbid diagnoses (5.2%). However 
the difference did not reach statistical signify-
cance level (p=0.061) (Table 2).  
 
When we evaluated the immunization via 
vaccination route in terms of clinical properties; 
difference between groups was detected only 
according to psychiatric disease history in the 
family (p=0.003). Vaccination rate was higher 
among the ones who had family history for 
psychiatric disorder (26.8%) compared to ones 
who did not have any (9.8%) (Table 2). There 

Table 3. Risky behaviors 
_____________________________________________________________________________________________________ 
 
             Anti HBc (+)                              Only Anti HBS (+) 
Risky behaviors                n       %     χ2       p              n      %        χ2          p 
_____________________________________________________________________________________________________ 
 
Frequent sexual partner Present -   - 2.208 0.137   3 14.3 4.668 0.031 
 Absent 2 10.0     9 45.0   
 
Condom use in vaginal Present 1   5.0 0.001 0.972   6 30.0 0.010 0.920 
  intercourse Absent 1   4.8     6 28.6   
 
Condom use in anal Present 1   9.1 0.339 0.560   3 27.3 0.129 0.720 
  intercourse Absent 1   4.2     8 33.3   
 
Shared tooth brush Present -   - 1.090 0.296   2 14.3 2.305 0.129 
 Absent 2   7.4   10 37.0   
 
Surgical intervention Present -   - 0.771 0.380   2 18.2 0.893 0.345 
 Absent  2   6.7   10 33.3   
 
Blood transfer Present -   0 0.108 0.743   1 50.0 0.437 0.509 
 Absent 2   5.1   11 28.2   
 
HBV, HCV, HIV in the Present -   0 0.108 0.743   1 50.0 0.437 0.509 
  family Absent 2   5.1   11 28.2   
 
Sexually transmitted Present -   - 0.227 0.634   0 0 1.834 0.176 
  disease Absent 2   5.4   12 29.3   
_____________________________________________________________________________________________________ 
 
 
 
was not statistical difference among the groups 
in terms of risky behaviors (Table 3). 
 
In the logistic regression analysis, the cases 

whose parents were separated (p=0.020), who  
had mothers with an education at an illiterate or 
literate level (p=0.016), who had no social 
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insurance (p=0.039= and the ones with sibling 
number of 4 and more (p=0.003) were deter-
mined to be risky in terms of HBV. 
 
 
DISCUSSION 
 
SUD is a problem which increases in adoles-
cence period. Many medical problems accom-
pany with SUD. Problems related with HBV are 
listed in these medical diseases. To our knowl-
edge there is no study that investigates HBV 
seroprevalence and risk factors in substance 
using adolescents in Turkey. In the studies 
conducted in other countries, the studies, which 
included IVSU adolescents, stand in the fore-
front. In Turkey, the cases that referred the 
adolescent treatment centers prefer to use via 
oral or inhalation ways.12,13 This is the first study 
that evaluates HBV prevalence and risk factors 
in orally used or inhalant type narcotic or 
stimulant drug using adolescents in our country. 
 
There are studies conducted in Turkey, which 
assessed the prevalence of Anti-HBc, in similar 
age group patients with our study cases. In a 
study conducted in Istanbul with 909 children, 
the men age of the children who participated in 
the study was found to be 83.5±51.4 months. 
The cases that were assessed were divided 
into three groups according to their ages (6 
months-4.9 year old, 5-9.9 year old, 10-15.9 
year old) and Anti-HBc prevalence among the 
groups was found respectively, 18.6%, 13.7%, 
and 15.4%. No differences among the groups 
were detected according to their ages.4 In a 
study conducted in Erzurum in 2003, in the 
children with a mean age of 12.3±2.3 (6-17 
years old) HBV seroprevalence was found to be 
9.7%.14 A study was conducted in Melbourne 
Child Justice Center with 88 cases between the 
ages of 20-25. In that study 95.5% of the cases 
were using cigarette, 97.7% were using canna-
bis, 38.6 were using inhalants, 35.2 were using 
hallucinogen substance and 45.5% were using 
other substances. 62.5% of the cases were 
using parenterally used substances and the 
rate of shared injector use was  31.8%. 81% of 
the IVSU adolescents were using heroin and 
76% of them were using amphetamine. In the 
13.5% of the cases anti-HBc Ag was detected 
to be positive.15 In our study, although the 
cases’ mean age was smaller and parenteral 
substance use was not present, anti-HBc was 
found to be positive in 9% of the cases. This 
rate is close to the ratios that were detected in  
 

general population in our country at similar 
ages. 
 
HBV infection shows vertebral transition 
characteristics like intravenous substance use, 
tattooing and unprotected sexual intercourse.16 
In a study it was reported that adolescents who 
have SUD start using drugs around the age 10 
and have their first sexual intercourse in these 
years. Another important finding was that they 
begin to use parenteral substances1 year after 
their first sexual experience.15 Having a sexual 
intercourse in charge of money at least once in 
life and carrying a sexually transmitted disease 
increase the risk for HBV infection.11 When we 
evaluated the risky behaviors, we found that 
there were no difference for the HBV carrying 
state, in terms of frequent sexual partner 
change, condom use in vaginal intercourse, 
condom use in anal intercourse, shared tooth- 
brush use, HBV, HCV, HIV positivity in the 
family and sexually transmitted disease. But 
these characteristics could be evaluated only in 
41 cases because of absence of the data in our 
medical records which is a limitation of the 
study. When we made an investigation in terms 
of sex prolonged substance use and not being 
a white was evaluated as a risk factor in male 
subjects. In female subjects having more than 
50 sexual partners, prison life and injector 
share were found to create increased risk. HBV 
ratio was detected as 38% in male homo-
sexuals. Especially in the male homosexuals 
who have sexual intercourse in charge of 
money, the risk for having the disease was 
found to be 4 times greater.10 In the study that 
we conducted the absence of female subject 
makes us unable to perform an assessment 
according to sex. In the future studies risk fac-
tors according to ages should be investigated. 
 
In the 96.6% of the cases who had positive 
HBV seroprevalence, at least one factor which 
was accepted as a risk factor for this disease 
was present. Although it was not statistically 
significant, HBV was reported to be more 
frequent in low socioeconomic level.14 However, 
in the present study, the rate of Anti-HBc 
positivity was higher among the cases with 
parents who had low education level and with 
sibling number 4 and more. Also there are 
studies which reported there was no significant 
relationship between seroprevalence and edu-
cation level and sibling number.14 The rates of 
anti-HBc (+) were found to be lower in the 
adolescents with high-middle income, as com-
pared to ones with low income and in the  
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cones who had social insurance when 
compared to ones who had no social insurance. 
In the study, which investigated the seropreva-
lence of HBV in general population in Erzurum 
in 2003, higher seroprevalence was detected in 
the ones who had low socioeconomic level 
compared to ones who had high socioeconomic 
level.14 HBV infection was reported to be more 
frequently seen in places with low socioeco-
nomic level, bad sanitary conditions and 
crowded areas.17 However in our study no 
difference was detected among the ones who 
live in rural areas and in shanty houses where 
life and sanitary conditions are worse as 
compared to ones who live in urban areas and 
in domiciles other than shanty houses.  As an 
assessment in terms of school attendance was 
done, together with the finding of lower anti-
HBc positivity among the ones who attend 
school, compared to ones who do not; the 
difference among the groups were not in a 
statistically significance level. 
 
In a study, which investigated HBV, HCV, HIV 
seroprevalence among the homeless people 
who had SUD and severe mental illness; 32.5% 
of the cases were detected to carry HBV. In the 
ones with schizophrenic disorder, the ratio for 
having the disease was determined to be 4 
times greater.11 HBV frequency was reported to 
be 23.4% in the ones with severe mental 
illness.18 In this study difference in terms of anti-
HBc positivity was not found to be statistically 
significant among the ones who had comorbid 
disorder and who did not have.   
 
SUD severity and the frequency of contami-
nation with HBV were reported to be in a linear 
relationship. Shared injector and IVSU were 
reported to increase the risk for contamination 
with HBV 4 times.11 In this study no difference 
among the groups were detected in terms of 
used substance types and firstly used sub-
stance types. A similar study should be 
conducted among adolescents with IVSU in the 
future.  
 
During the last 20 years as well as the world 
also in Turkey important developments have 
occurred in terms of vaccination.5 Until 1998 
any regular vaccination program for HBV has 
not been applied.14 Anti HBV vaccination ratios 
was reported to be less than the developed 

countries. In the study of Ertekin et al. (2003), 
vaccination was found to be done only in the 
2.9% of the cases. 
 
In the United States since than 1995, vacci-
nation of the group smaller than 18 years old 
was determined as a national strategy.19 Again 
in the same country, initiation of the application 
of vaccination and injector change programs 
resulted in a decrease of ratios for HBV infec-
tion.10 Between 1990 and 2005, ratio for being 
ill with HBV infection had decreased by 78%. 
The most decrease has been observed among 
the vaccinated children and adolescents 
(96%).20 In the United States, in a study con-
ducted with IVSU adolescents with a mean age 
of 22 yeras, 22% of the cases were determined 
to be immunized via vaccination. 28.2% of the 
adolescents with SUD and forensic problems 
were detected to be vaccinated against HBV 
and important amount of these children’s 
vaccinations were done by the child justice 
system.15 In our study only 14.9% of the adoles-
cents with SUD were determined to be immu-
nized via vaccination. This is a low ratio.  
Inattention against the risk factors of HBV may 
result in irreversible social problems in the long 
term.21 These problems may be avoided by 
preventive medical services.15 Some new steps 
directed to minimize the harm (i.e. peer educa-
tion, education about the use of clean and new 
injectors) are now being taken. Such practices 
could result in, even slight, some improve-
ments. 
 
 
CONCLUSION 
 
HBV prevalence among substance using ado-
lescents in our country is less than the cases in 
foreign countries. However, two important 
points should not be neglected when we are 
evaluating these results: HBV prevalence 
increases with age and IVSU is more frequent 
in the similar age group cases in foreign 
countries. HBV and SUD both are public health 
problems. By giving priority to the preventive 
medicine applications to people in the 
intersection area of these two problems, a 
vaccination program directed to the adolescents 
who are under risk should be planned. 
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