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Abstract: In the present research, chronic viral hepatitis in children is approached from a
multidisciplinary point of view, considering social status, economic and medical aspects. We
conducted a 4-year observational prospective study. A questionnaire regarding the socio-economic
status of pediatric patients diagnosed with chronic viral hepatitis B or C was applied. In total, 159
patients were included, 52 % from urban areas, 2.5 % coming from centres for abandoned children.
Among 119 school-aged children, 66% were attending classes. All patients are registered with a
general practitioner. Regarding the monthly income per family, 49% had less than 1000 RON (5
RON = 18$), of which 17% had no income, 28% had an income ranging between 1000 and 2000 RON
and in only 23% of cases the income exceeded 2000 RON (5% had more than 4000 RON). There were
between 3 and 12 members per family. Concerning parents’ educational level, the average years of
study for mothers was 7.8, while for fathers, it was 8.2. For 17 % of children, at least one of the
parents was illiterate, and for 5.6 %, both parents were illiterate. For a third of patients, both parents
were unemployed. Regarding social living conditions, 38.4% did not have water facilities or
sewerage, and 32 % used personal objects (scissors, nail clippers) in common. The socio-economic
level can have a significant impact on disease epidemiology (infectiousness) and access to treatment,
and it is tightly related to educational level and access to information, which are critical factors in
disease prevention through general and specific measures and in disease management (treating
infected patients and limiting the transmission).
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1. Introduction

It is estimated that one-third of the world's population has contracted hepatitis B virus (HBV),
while 248 million are chronically infected, at risk of progressive liver disease [1,2]. Around 15 million
people are reported to be coinfected with the hepatitis D virus [3]. There is no accurate data regarding
the epidemiology of HBV in Romania, but HBsAg prevalence is estimated to be high-intermediate,
ranging from 5-7% [2]. About 45% of the world's population lives in areas highly endemic to HBV,
resulting in a lifelong risk of infection of 60%. Only 12% of the world's population lives in areas with
a low HBV prevalence, with a lifelong risk of infection below 20%. In Romania, where the estimated
prevalence is up to 7%, the lifelong risk of infection is 20-60% [1,3].

Regarding the consequences, one-third of the cases of liver cirrhosis and half of the cases of
hepatocellular carcinoma are secondary to HBV infection [3,4]. Some patients with chronic HBV
infection are reported to have developed antibodies [5]. It is estimated that up to 40% of patients with
HBV chronic infection will develop end-stage liver disease [1], this being responsible for at least 600
000 deaths worldwide per year [1,4]. In 2015, 887 000 deaths occurred secondary to complications
related to chronic hepatitis B [6].

About 130-150 million individuals have hepatitis C virus (HCV) infection. The worldwide
prevalence is estimated to be around 2-3% [7,8]. The World Health Organization estimates that every
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year 3-4 million individuals are infected with HCV [9]. In the case of HCV infection, up to 85% of
individuals subsequently develop a chronic infection [7,10]. About 40000 - 60000 children are born
annually from HCV-infected mothers [10,11]. It is estimated that 1 million children are chronically
infected worldwide [1,2]. In Romania, the prevalence of hepatitis C is approximately high-moderate,
2-5% [8].

Because of the infection, 60-70% of patients with HCV will develop liver fibrosis and steatosis,
up to 20% will develop liver cirrhosis, and up to 5% will develop hepatocellular carcinoma [7].
Antinuclear antibodies, an essential marker of autoimmune hepatitis, included in the scoring systems
for this disease, have been reported to have a higher incidence in patients with chronic HCV infection
and show a worse prognosis [12,13]. It is estimated that about 350000 deaths occur annually, and
950000 individuals are permanently disabled secondary to chronic HCV infection [10,14].

Another issue reported in 80% of patients with chronic HCV infection is fatigue, unrelated to the
severity of the liver disease, which alters the quality of life of these patients. Depression, cognitive
impairment, delayed intellectual development, and learning deficits have also been reported to be
associated. These events appear to be secondary to a virus-induced cerebral dysfunction [10].

The burden of chronic viral hepatitis is high not only because of costs for prevention and
treatment of the disease but also because of other costs, like absenteeism in school for children and
in the workplace for parents, and low quality of life.

The aim of this paper was to approach the issues of chronic viral hepatitis interdisciplinary,
taking into consideration the medical point of view but also the social and economic ones, because
nowadays rapid changes are happening both in economy and society. Measuring economic and social
aspects of this matter regards economic efficacy and social equity. Economic and financial
mechanisms, social and sanitary policies may highlight measures for prevention and treatment to
improve the health status of individuals. Financial opportunities and funds for chronic viral hepatitis
are still insufficient.

2. Materials and Methods

We conducted a 4-year observational prospective study in the Pediatrics Department of "Grigore
Alexandrescu" Emergency Children's Hospital in Bucharest, Romania. We included in the survey
pediatric patients with chronic viral hepatitis B and C. Patients with other liver pathologies or
uncertain aetiology of liver disease were excluded. After obtaining the parents' or legal guardians'
consent, they were given a questionnaire to evaluate the child's socio-economic status. We gathered
information about the geographical origin of patients (rural or urban area), whether the child was
registered with a general practitioner and if the child was enrolled in school. Data regarding the
family's income, the parent's level of education and employment status, data about the siblings and
living conditions were also gathered. All data were processed using Microsoft Office Excel 2007.

3. Results

The inclusion and exclusion criteria identified one hundred and fifty-nine patients. The mean
age was 103 months (8years 7months). Fifty-two per cent originated from urban areas, and 2.5% from
centres for abandoned children (Figure 1). All children were registered with a general practitioner.
Out of 119 school-aged children, only 66% were enrolled. Families comprised 3 to 12 members (mean
=4.18, median = 4).
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Figure 1. Geographical origin of children.

Seventeen percent of children came from families with no income, while most came from
families with an income below 1000 RON per month. Only 5% of children came from families with a
monthly income higher than 4000 RON. For one-third of children none of their parents had a work
place. The monthly family income is depicted in Figure 2.

iy

Family income per month

ENo income

& <1000 RON

& 1000-2000 RON
k4 2000-4000 RON
i >4000 RON

Figure 2. Monthly income per family.

Regarding the educational level of the children's parents, the mean number of years of education
was 7.8 for the mothers and 8.2 for the fathers, with a median of 8 for both mothers and fathers. For 17%
of children, at least one parent was illiterate, while for 5.6%, both parents were illiterate. Only 8% of
mothers and 9% of fathers had an academic degree. The education level of parents is presented in Figure
3.
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Figure 3. Educational level of parents.

When analyzing the living conditions for the children included in the study, we found that the
mean number of people in the household was 4.66 (median = 4), and the mean number of rooms per
household was 3.22 (median = 3). The number of people per room ranged from 0.4 to 8 (mean = 1.8,
median = 1.5).

Thirty-eight percent of the children in the study lived in households without sewerage and 23%
without water facilities.

In 32% of cases, families reported sharing and cutting personal objects.

4. Discussion

Three years old was considered as the cut-off level for enrolment in early childhood education
(International Standard Classification of Education 2011) [15]. By this standard, out of 119 children
above three years old, only 66% percent were enrolled in kindergarten or respectively school. This
may be secondary to the low educational level of the family.

Regarding parents' educational level, for a significant number of children included in the study -
5.6% - both were illiterate, while for 17%, at least one parent was illiterate. Only about 9% of children
originated from parents with an academic degree. Most children had parents with a medium to low
level of education. In comparison to the last statement released by the National Institute of Statistics in
2011, this data suggests that parents of the children included in the study group had a lower educational
level and a higher rate of illiteracy compared to the average level in Romania (1.4% rate of illiteracy,
14.8% individuals with academic degree) [16]. The level of education is important for communicable
diseases in terms of understanding and practising hygiene to limit transmission. Due to poor hygiene
and overcrowding, these children have frequent respiratory or digestive infections, and thus they have
high antibiotic consumption rates. Often symptoms are considered adverse effects of antibiotic therapy,
and there are times when parents do not perceive important signs of illness, such as loss of appetite,
failure to thrive or diarrhoea [17, 18].

Lemoine et al. highlights the fact that mortality and morbidity through chronic hepatitis B are
influenced by low vaccination rates, lack of education (which generates low access to information)
and poverty. One of the determining factors causing malnutrition is poverty, due to an unbalanced
diet, especially through lack of good quality proteins [3,19,20]. The importance of a balanced diet and
the role of proteins in maintaining a good nutritional status in the first year of life are well known. In
an article published in 2016, Sahin Y et al. evaluated the prevalence of malnutrition among children
with chronic hepatitis B. They concluded that additional information regarding the nutritional status
of children is needed early during infection because timely interventions are imperative [21,22].
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The abovementioned paper supports the data we report in this research; most children originate
from families with a medium-low educational level. Lack of education leads to a neglecting attitude
towards screening and prevention measures. Access to treatment also becomes an issue in this context
[3].

As to HCV, current publications display that prenatal screening is essential for implementing
perinatal measures to prevent virus transmission to newborns [10,11]. The pursuit of screening
depends on the mother's level of education. El-Shabrawi et al. highlight the need for health education
and the importance of public awareness regarding HBV and HCV infection [10].

According to the World Bank, Atlas method, Romania is considered to be a medium-high-income
country, with a gross national income per capita of $9970 per year (the equivalent of 3300RON per
month), which is much more than the reported income for the study group enrolled [23]. Seventy-seven
percent of the children included in the study originated from families with an income below 2000RON
per month.

Higher education may contribute to workplace occupancy, translated into income. Regular
income offers security and protects against poverty. There are limited job openings for individuals
with a medium-low education (secondary school at most), generating lower income and less security
[24].

The significant number of children living in improper conditions (no sewerage - 38%, no water
facilities - 23%) may contribute to the risk of contagiously within these families. This problem is
particularly poignant in the rural areas - only 17% of the rural settings and 8% of the rural households
are reported to have water facilities, while in the urban areas, the percent rises above 85. Four percent
of rural households have sewerage in contrast to 84% of the urban ones [24]. In our study group, almost
half of the children came from rural areas, justifying the numbers. We may also argue that rural areas
surrounding Bucharest are more likely to have water facilities and sewerage in comparison to more
isolated settings across the country.

Sharing of cutting objects (reported in 32% of the patients) may also increase the risk of
transmission and is in direct correlation with the level of education (awareness of the disease and
ways of transmission).

5. Conclusions

Socio-economic level can significantly impact disease epidemiology (infectiousness) and access
to treatment for patients with chronic viral hepatitis. It is tightly related to educational level and
access to information, which are critical factors in disease prevention through general and specific
measures and disease management (treating infected patients and limiting transmission). Poverty
and lack of education lead to late diagnosis of the disease, neglect and postponement of treatment,
which add to the severity of the disease through morbidity and mortality. Prenatal screening also
depends on the mother's level of education and is essential for preventing vertical transmission of
the virus. There is a critical need for health education to raise people's awareness regarding viral
hepatitis.
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