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Background: Varicella, the primary infection of varicella-zoster virus (VZV), is a highly contagious and vaccine preventable infectious 
disease. It can cause severe complications in neonates and adults. Herpes zoster results from VZV reactivation later in life.
Objectives: This study was performed to determine the seroprevalence of VZV by evaluating the specific IgG antibody in 1-15 year-old 
children in Kashan.
Patients and Methods: This cross-sectional study was carried out on 558, one through fifteen year-old children among health-care centers 
in Kashan city during 2011. IgG antibodies against VZV were measured in sera by enzyme-linked immunosorbent assay (ELISA).
Results: In total, 27.6% of children were seropositive. The seroprevalence of varicella zoster antibodies increased by age (12.7% in 1-5 year-old, 
34.4% in 6-10 year-old and 39.6% in 11-15 year-old children). There was no difference in seroprevalence of VZV according to sex and habitation 
zone. By using multivariate analysis, independent factors associated with seropositivity were the family size being greater than 4 (OR = 
2.01, 95% CI 1.35 - 3.29 P = 0.001) and history of varicella (OR = 39.31, 95% CI 22.79-67.79 P < 0.001). The Negative predictive value of varicella 
history was 91.1% and slightly decreased by age.
Conclusions: In this region, a significant proportion of children are susceptible to VZV, severe varicella and it’s complications at older 
ages. It is recommended for varicella vaccine to be added to routine childhood vaccination programs and also to be injected to susceptible 
adolescents. Negative history of varicella would be a predictor of varicella antibody status in children and young adults.
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Implication for health policy/ practice/ research/ medical education
This study determined the seroepidemiology and risk factors of varicella in 1-15 year old children in Kashan.

Copyright ©  2013, Ahvaz Jundishapur University of Medical Sciences; Licensee Kowsar Ltd. This is an Open Access article distributed under the terms of the Creative 
Commons Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, pro-
vided the original work is properly cited.

1. Background
Varicella is usually a self-limited viral illness, but in in-

fants, adolescents, adults and immune-compromised pa-
tients, it may result in severe complications and mortal-
ity (1). Primary infection in pregnant women during the 
first 20 weeks of gestation may be associated with con-
genital infection and severe anomalies in 2% of fetuses. 
Infection during the third trimester and near delivery 
can cause severe and fatal infection in neonates. Further-
more, this virus can be latent in sensory neural ganglions 
and its reactivation can result in herpes zoster (2). The 
prevalence of varicella is different in various countries. In 
temperate regions without varicella vaccination, chicken 
pox is a childhood disease.

Many studies in Europe and America indicate that more 
than 90% of children are infected with varicella before 15 
years old and achieve immunity against it (3-6), whereas 
in tropical regions, the age of varicella is older and usual-

ly occurs in adolescents and adults, while it is also associ-
ated with more severity and complications (7-9). Varicella 
is a vaccine preventable disease. After beginning a single 
dose of varicella vaccine in 1995 in America, morbidity 
and mortality has decreased dramatically; for instance, 
the infection rate was reduced by 91%, admission by 88% 
and mortality by 87% in 2005 (1).

 There are similar reports for other countries after be-
ginning varicella vaccine program (10-13). Varicella vacci-
nation has not been incorporated in routine vaccination 
programs in Iran. In order to prepare the vaccination 
protocol, at first the varicella epidemiology must be sur-
veyed in different climates of Iran. Few seroepidemiologi-
cal studies have been conducted in Tehran and south of 
our country on children, with different results and no 
study has been performed in central part of Iran such as 
Kashan. Kashan district, with a population of 500 thou-
sand, is located in a tropical desert with altitude of 982 
meters from see level. The temperature of this city reach-
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es 43 degree centigrade in summers (14). In this study we 
have tried to survey the seroepidemiology of varicella 
zoster in 1-15 year- old children.

2. Objectives
The purpose of this study was to estimate the seropreva-

lence and risk factors of varicella in 1-15 year-old children 
in Kashan.

3. Patients and Methods
This cross-sectional and age-stratified study was car-

ried out on 1-15 year-old children in Kashan. The children 
were chosen from the only referral pediatric hospital of 
the area and five public health centers randomly (cluster 
random sampling) to reflect the portion of the popula-
tion with lower accessibility to hospital care. Study popu-
lation was subdivided into three age groups, with 5-year 
range for each group. Weighted random selection of 
subjects in any age group was done according to the pro-
portion of age groups based on the 2011 census. Children 
with a history of blood reception or immunoglobulin 
during the last year and immune-compromised patients 
were excluded.

A questionnaire was completed by the subject’s parents, 
which included age, sex, family size and history of exan-
thematic diseases, including varicella. Sample size was 
determined by estimation of 30% positive serology (6), 
confidence interval of 95%, power of 80% and design effect 
of 1.5. After written informed consent was obtained, 2 ml 
of blood sample was taken from each participant. Serum 
samples were storedat -20˚C until testing. Anti-VZV IgG 
was measured by a commercially available immunosor-

bent assay (ELISA) test. The applied kit was produced by 
Spanish VIRCELL, S.L company with sensitivity and speci-
ficity of 96%. According to the leaflet of the company, an 
antibody index of more than 11 was interpreted as posi-
tive, less than 9 was negative and 9-11 was indeterminate.

Statistical analysis was performed by SPSS version 17.0. 
The prevalence of anti-VZV antibodies for each study 
group was reported. T-test, chi-squared test and Fisher’s 
exact test were used for comparison of groups and logis-
tic regression was used for adjustment of confounding 
factors, considering P < 0.05 as statistically significant. 
We also calculated the positive predictive value (PPV 
= proportion of people who were seropositive among 
those reporting a positive history of varicella) and nega-
tive predictive value (NPV = proportion of people who 
were seronegative among those reporting a negative his-
tory of varicella) of varicella history.

4. Results
In total, 569 children were studied and 11 were excluded 

because of receiving blood or immunoglobulin. From 
the 558 children, 154 (27.6%) were positive for varicella 
IgG (seropositive) and 404 (72.4%) were negative for vari-
cella IgG (seronegative). The prevalence of anti-varicella 
antibody raised by increasing the age. There was a signifi-
cant antibody difference between age groups (Table 1). 
The prevalence of antibody positivity increased by about 
17% with very year of age increase. Two hundred thirty five 
children were male and three hundred twenty three were 
female. 23.4% of males and 30.7% of females were seropos-
itive. No significant antibody positivity difference was 
detected according to sex and residential area (Table 1). 

Table 1. Frequency of Varicella Antibody According to Different Characteristics 

Characteristics Seronegative Frequency (%) Seropositive Frequency (%) P value a

Age, y < 0.0001

1-5 185 (87.3) 27 (12.7)

6-10 126 (65.6) 66 (34.4)

11-15 93 (60.4) 61 (39.6)

Sex < 0.059

Female 180 (76.6) 55 (23.4)

Male 224 (69.3) 99 (30.7)

Family members < 0.001

≤ 4 339 (76.9) 102 (23.1)

> 4 65 (55.6) 52 (44.4)

Place of Life < 0.059

Urban 345 (71.3) 139 (28.7)

Rural 59 (79.7) 15 (20.3)
a Pearson Chi-Square

Children who live in families of > 4 had seropositivity, 
2.10 times more than children with family size ≤ 4, af-

ter adjustment for sex and age (OR = 2.01,95% CI 1.35-3.29 
P = 0.001). Eighty one percent of those with a history of 
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chicken pox were seropositive while 9% of those without 
a history of chicken pox were seropositive. Children with 
a history of chicken pox had seropositivity of 39.3 times 
greater than children without this history (OR = 39.31, 95% 
CI 22.79 - 67.79, P < 0.001). The correlation between age 
and seropositivity percent was 0.85 (P < 0.001) (Figure 1). 

.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

0 2 4 6 8 10 12 14 16

Age (Year)

se
ro

po
si

ti
vi

ty
 p

er
ce

nt

1

2

3

4

5

6

7

8

9

10

Figure 1. Correlation Between age and Seropostive Proportion of Varicel-
la–zoster Virus (VZV) in Children 1-15 Years

According to Figure 2, the positive predictive value of 
varicella history was 81.2% and negative predictive value 
was 91.1%. 
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Figure 2. PPV and NPV of Varicella Infection History

5. Discussion
Varicella is a vaccine preventable disease. For prepara-

tion of vaccine protocol, varicella epidemiology should 
be evaluated in all parts of the country. The accessibility 
and safety of varicella vaccine, has favored the epidemio-
logic studies in the world. As the infection with this virus 
is highly contagious and usually induces lifelong immu-
nity, the measurement of serum specific varicella IgG is 
an acceptable tool for detection of previous infection (2).

In this study, 27.6% of 558 children were seropositive. 
With increase of age, the seroprevalence raised by 12.7% in 
1-5 year-old, 34.4% in 6-10 year-old and 39.6% in 11-15 year-
old children, which was lower than our expectation. In 
Ehsanipour’s study in Tehran (2005), seroprevalence of 

Varicella in Children, one through sixteen year-old refer-
ring to Hazrat-e- Rasool Akram Hospital was 42.5% (15). In 
another study by Sharifi et al. in Tehran/Iran on 635 peo-
ple, the seroprevalence was positive in 59.7% of less than 
10 year-old, 60.4% of 10-14 year-old and 87.5% of 15-19 year-
old cases (16).

The seroprevalence of varicella in our research is lower 
than the two studies performed in Tehran. In Motamedi-
far's study in Shiraz/Iran (2003) on 270, six through ten 
year-old elementary school children, the serum varicella 
IgG was positive in 35.2% (13). Ziyaeyan et al. in Shiraz 
Namazi hospital, evaluated varicella serology in843 one 
through seventy year-old people. It was positive in 25.3% 
of 1-5 year-old, 43.1% of 6-10 year-old, 73.5% of 11-15 year-old 
and 86% of adults (17).Our results are closer to the above 
studies in Shiraz, because Kashan and Shiraz belong to 
tropical climates. In a study in Jahrom/Iran (2010) on 
child bearing aged women before marriage, one fourth 
of them were seronegative against varicella (18).

The varicella seroprevalence in 1-15 year olds was 37.4% 
in Pakistan (7), 52.3% in Thailand (9) and 10% in western 
India (8). In United Arab Emirates, 45.8% of children be-
fore 10 years old and 68.4% of 11-20 year-old individuals 
were seropositive(19). In Singapore, less than one fifth 
of children under 15 years old and less than one half of 
15-24 year-old individuals were seropositive (8). As we 
expected, the varicella seroepidemiology in Kashan is in 
accordance with tropical areas. Unlike tropical areas, in 
temperate regions, most unvaccinated children less than 
15 years old have been infected with chicken pox and be-
come immune against it.

There are many investigations in Europe, America and 
Japan (before varicella vaccination) that confirm this sub-
ject. For instance in Netherland, 93% of children below 
5(3), in Germany 94.2% below 10 (4), in Switzerland 96.1% 
below 12 (5), in Turkey 85% below 10 (6) and in Japan 83% 
below 9 years old have become seropositive (20); in these 
countries approximately 100% of adults have varicella 
antibody. Regarding the high temperature in Kashan 
during summer (43 degree Celsius) (14) and the varicella 
seroprevalence in this study and other researches in Iran 
and tropical regions such as Pakistan (7), it seems that the 
effect of temperature is more than humidity.

Our results indicate that by increasing the age, varicella 
immunity increases and this is compatible with other 
investigations. Risk factors that we studied in this survey 
were sex, number of family members and area of resi-
dence. There is no significant relationship between vari-
cella seroprevalence, sex and area of residence and this is 
consistent with some investigations in Iran (13, 16, 17). Our 
study shows a meaningful relationship between varicella 
serology and family members, so by increasing a person, 
seropositivity gets up 57%. A Turkish survey in 2004 (21) 
indicated this relationship but many other reports ha-
venot done so (6-8).

In Ehsanipour’s study in Tehran there was no relation-
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ship between varicella seroposetivity and socioeconomic 
level, while family number was one of the items of so-
cioeconomic status (15). Other studies in Iran didn’t in-
vestigate this item. In this investigation, children with a 
history of chicken pox were 81.2% seropositive and 18.8% 
seronegative. The reason can be the similarity of varicella 
vesicular rash to other causes such as herpes simplex, 
enteroviruses, monkey pox, rickettsial pox or Staphylo-
coccus aureus and also drug reactions can be wrongly 
considered as varicella rash (1). On the other hand, 8.9% of 
children without any history of varicella were seroposi-
tive, which means they had mild chicken pox (1), so there 
was a strong relationship between seropositivity and 
history of varicella(positive predictive value of 81.2% and 
negative predictive value of 91.1%). Based on these results, 
about 70% of children under 15 years old are not immune 
against varicella.

With regards to circulation of wild virus in the com-
munity, any of these sensitive people can be infected 
with varicella at older ages, which can cause them severe 
complications such as pneumonia and also infection of 
this virus can be a threat to child bearing women. Un-
fortunately, there are no reports of congenital varicella 
syndrome, TORCH and other congenital defects in this 
region, but with attention to the findings of this study, 
there is still the possibility of congenital varicella compli-
cations. In conclusion, this study states the sensitivity of a 
noticeable number of adolescents and adults to varicella 
virus. In this condition, varicella vaccine can mitigate the 
circulation of wild virus in the community and decrease 
the possibility of infection in all age groups (1).

An exact strategy should be implemented for varicella 
vaccine in all countries. Childhood vaccination is benefi-
cial in temperate countries where contagion of varicella 
is high, but it should be done with appropriate coverage. 
If in these countries the varicella vaccine coverage is not 
complete, severe varicella will increase in older ages. 
World Health Organization recommends varicella vac-
cine only in countries with high coverage (over 90%). The 
MMR (measles, mumps, rubella) coverage can represent 
the ability of nations for coverage of varicella vaccination 
in the future (22). At present, the MMR coverage in Iran 
is 92%(23). In countries with low prevalence of varicella 
such as Iran, catch of campaign is required besides child-
hood vaccination. Based on high negative predictive 
value of varicella history in this study, varicella vaccina-
tion may be more beneficial in adolescents, child bearing 
women and medical personnel without history of vari-
cella. We suggest that more comprehensive studies with 
extended results be done to determine varicella vaccina-
tion strategy in Iran.
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