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Abstract

of Iran.
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Background: Although primary varicella zoster virus (VZV) infection (chicken pox) is a mild childhood disease, it can cause severe
infection with complications in adults. As the disease is preventable by effective vaccination, it is important to determine the level
of immunity to VZV in every region to implement proper vaccination strategies.

Objectives: The aim of this study was to investigate the seroprevalence of VZV infection in adolescents living in different provinces

Methods: In a cross-sectional multicentre study, serum samples from 2315 students, aged 10 - 18 years, were examined for VZV anti-
bodies (IgM/IgG). Students were selected by multistage cluster sampling during a national surveillance program.

Results: Prevalence of VZV antibodies was statistically different in various provinces of Iran (P = 0.001); it ranged from 82.4% in
Isfahan, Center of Iran, to 98.5% in Mazandaran, North of the country. The VZV seroprevalence was not significantly different by
gender, except for Khuzestan, South of Iran, where antibodies were much more prevalent in girls (92.7%) than in boys (78.3%, P =
0.004). Seroprevalence was not significantly different according to the living area (urban/rural).

Conclusions: VZV seroprevalence is different in various provinces of Iran; the susceptibility of adult population to VZV infection
is suggested to be high in Ardabil, Isfahan, and Kermanshah; and low in Kerman and Mazandaran. Therefore, different strategies
should be implemented in each province to protect high-risk adults from severe varicella infection.

1. Background

Varicella (chickenpox) is a vaccine-preventable disease
with universal distribution. The childhood illness is usu-
ally mild and self-limiting, but in some individuals includ-
ing adults, health care workers, pregnant women and im-
mune compromised patients, the disease could be severe
and even life threatening (1).

The epidemiology of varicella varies considerably be-
tween countries and different regions within countries.

The most important determinant in this variability is the
climate and humidity of each region, as well as socio-
demographic factors and population density. Most people
who live in areas with temperate climate are infected dur-
ing childhood that uncommonly becomes severe or com-
plicated; whereas in tropical areas, varicella usually occurs
in adolescents and adults who usually have more severe
disease and are at higher risk of complications (2). How-
ever, because of interaction of social factors with climatic
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elements, there are several exceptions to this rule, account-
ing for the role of cultural factors in epidemiology of the
varicella (3).

Iran is a vast country (the second largest in terms of
land size in the Middle East) with 31 provinces that have
variable climates ranging from temperate to subtropical.
While Central Plateau provinces of the country experience
hot, dry, and desert climates, North West provinces have
cold snowy climate. Southern provinces along the Per-
sian Gulf and Oman Sea are desert, hot, and with high hu-
midity in some areas. A few provinces along the Caspian
coast have mild semi-humid climate (4). Considering the
variation of the climate in Iran, and also the diversity
of other risk factors of varicella infection such as socio-
demographic factors, it is expected that the epidemiology
of the infection is different across the provinces.

Several sero-epidemiological studies on varicella have
been performed in Iran, but neither was representative of
the population in the community. These studies mainly
were restricted to a city in a province or performed in
specific sub-populations of the society, like healthcare
workers, pregnant or premarital women, hemodialysis pa-
tients, referees to hospitals, medical students, and chil-
dren of a small number of schools (5).

2. Objectives

As severe VZV infections occur more commonly in
adults than in children (6), understanding the seropreva-
lence of varicella in adolescents of each region is impor-
tant in order to determine local health priorities and im-
plement proper preventive policies. Hence, this study
was conducted to compare the seroprevalence of varicella
in a representative sample of adolescents in 15 out of 31
provinces of Iran.

3. Methods

The current study was conducted on serum samples of
the third survey of a national school-based surveillance sys-
tem in Iran, entitled “childhood and adolescence surveil-
lance and prevention of adult non-communicable disease”
(CASPIAN) study (2009 - 2010). Participation in the study
was voluntary. The participants entered the survey after
explaining the study objectives and protocols and obtain-
ing written consent from their parents. The information
bank of ministry of education was used as the base of strat-
ification of selected schools. Residence (urban/rural) and
school grade (elementary/intermediate/high school) were
considered for stratification of schools. Considering equal
sex ratios, 5625 students aged 10 - 18 years were selected as
study participants.

For data gathering phase, all processes of examina-
tions with calibrated instruments and recording of in-
formation in validated checklists were designed and con-
ducted under the standard protocol by trained health care
professional teams (7). The questionnaires were filled out
by one of the parents. Blood samples were obtained by
trained experts and tested at selected provincial laborato-
ries and residual serum samples were stored at -70 °C. De-
tails of the study methodology have been published before
(7).

We assessed seroprevalence of varicella zoster infec-
tion at provincial level in Iranian adolescents who were
selected via multistage random cluster sampling method
from urban and rural areas of 15 provinces in Iran. The
ethics committees of Alborz University of Medical Sciences
and Isfahan University of Medical Sciences approved the
project and all protocols (projects number: 2015.65.786
and 294255-7).

In the current study, through quality assessment,
blood samples that could not receive the required stan-
dard quality were excluded. Minimum sample size for esti-
mation of VZV prevalence in each province was calculated
as 90, by considering an expected prevalence of 60%, level
of confidence of 95%, and a precision of 10%. Provinces with
a lower sample size were excluded from the study. Appro-
priate samples from 15 provinces were sent to the labora-
tory of infectious diseases and tropical medicine research
center, Isfahan University of Medical Sciences. Total anti-
bodies for VZV (IgM/IgG) were assessed by a commercial en-
zyme linked immunosorbent kit (Vircell, Granada, Spain)
with a sensitivity of 98% and specificity of 97%, based on the
instruction of the kit.

Data were analysed using survey data analysis methods
in the STATA Corp. 2011 (Stata statistical software: release 12.
College station, TX: Stata corp LP. package). We reported the
prevalence of positive varicella zoster antibody at provin-
cial level by sex, age groups, and living areas [number (per-
centage)|. P< 0.05 was considered statistically significant.

4. Results

The study participants consisted of 2315 students (boys
=1168, girls = 1144) with a mean age of 14.38 (£ 2.5) years.
The prevalence of varicella zoster antibody at provincial
level is shown in Table 1. Seroprevalence of VZV was statis-
tically different in various provinces (P = 0.001).

Overall, VZV seroprevalence in different provinces
ranged from 82.4% in Isfahan, center of Iran, to 98.5% in
Mazandaran, north of Iran. Prevalence of the antibodies in
boys and girls of various provinces was not statistically dif-
ferent except for Khuzestan, South of Iran, where antibod-
ies were significantly more prevalent in girls (92.7%) than
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in boys (78.3%, P=0.004). Living area (urban/rural) was not
associated with the VZV prevalence in any of the provinces.
In all of the provinces except for Isfahan, Kerman, and
Gilan, the prevalence was higher in 15 -18 -year-old students
than in 10 - 14- year-old group. The difference between the
two age groups was statistically significant in Khorasan
Razavi (74.6% vs. 91.9%, P = 0.011), Khuzestan (80.6% vs.
90.5%,P=0.019), and Lorestan (82.2% vs. 94.7%, P=0.007).

5. Discussion

Our studyrevealed considerable variation in the preva-
lence of VZV infection in various provinces in Iran, vary-
ing from 82% to 98%. The overall prevalence of VZV in Ira-
nian adolescents has been previously reported as 87.5% (8).
Minimizing the burden of VZV infection can be achieved by
vaccination; however, it is necessary to select an accurate
and cost-effective vaccination strategy in each area. Our
results suggest that mass vaccination is not required in
none of the surveyed provinces, as more than 80% of the
adolescents in all provinces are immune to the infection.
However, examination and vaccination of high-risk groups
such as women of childbearing age, health care providers,
day-care personnel, military personnel, teachers, and col-
lege students, might be necessary.

VZV prevalence in some provinces such as Kerman and
Mazandaran was greater than 95%. The risk of severe or
complicated primary varicella infections in these states ap-
pears to be low, and VZV vaccination in these areas seems
unnecessary. In contrast, in provinces such as Ardabil, Is-
fahan, and Kermanshah, more than 15% of adult popula-
tions are considered susceptible to VZV infection. Local
health authorities in these areas should plan strategies
to minimize VZV burden in adult population especially
in pregnant and immunodeficient individuals. In other
provinces, VZV seroprevalence is at intermediate level.

In previous studies in adolescents of various parts of
Iran, VZV seropositivity in 11 - 15-year age group was re-
ported as 63.9% and 39.6% in Tehran city in Tehran province
and Kashan city in Isfahan province, respectively (9, 10).
Our study showed the prevalence of 88.2% and 82.9% in 10
- 14-year-old participants in Tehran and Isfahan provinces,
respectively. The VZV prevalence in women aged 16 - 20
years was 77.8% in Tehran city in Tehran province (11) and
85.1% in Babol city in Gilan province (12). The VZV preva-
lence in our study in 15 - 18 years was 88.3% in Tehran and
88.4% in Gilan provinces, respectively. The difference in
the results could be related to sampling method and the
population under study in different surveys. We selected
samples with multi stage cluster random method, which
provided a representative sample of the adolescent pop-
ulation, while the above-mentioned studies selected their

Arch Pediatr Infect Dis. 2017; 5(4):e61647.

samples from those referring to hospitals or public health
centres in their study area. Moreover, different prevalence
rates in various cities of each province could be another ex-
planation for the differences in the study findings.

We did not find any difference in the rate of immu-
nity to VZV between boys and girls except for Khuzestan
province, where girls had higher immunity than boys did.
This finding could be accidental or might be due to the cul-
tural context of that province. There is no previous study
in this province to compare VZV prevalence in two sexes.
However, no difference was found in the VZV seropositiv-
ity in other studies in Iran (5) and some other parts of the
world (13-15).

Our study is a multi-center epidemiological study
with representative samples from adolescents in several
provinces of Iran that provides the possibility of com-
paring seroprevalence of VZV in adolescents of those
provinces. One limitation of the study was depletion
of some serum samples from a number of provinces in
previous laboratory procedures and exclusion of other
provinces from the study. Another limitation was not in-
cluding other age groups especially 6 - 9-year-old individu-
als in the study. Inclusion of these populations would give
amore comprehensive picture of the epidemiology of VZV
in different provinces of Iran.

5.1. Conclusion

VZV prevalence is different in various parts of Iran. The
susceptibility of adolescent population to VZV infection in
Ardabil, Isfahan, and Kermanshah is high, especially in 10 -
14-year old children who are in the beginning age of symp-
tomatic VZV infection; however, this rate is low in Kerman
and Mazandaran. Thus, it is suggested to implement differ-
ent strategies in each area to protect high-risk adults from
severe varicella infection.
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Table 1. Seroprevalence of Varicella Zoster at Provincial Level by Sex, Living Place, and Age Groups: The CASPIAN III Study®

Province Sex. Living Place Age Group, y Total Total
Boy Girls PValue Urban Rural PValue 10-14 15-18 PValue
West Azerbaijan 65(84.4) 61(91) 0.23 91(89.2) 35(83.3) 033 51(83.6) 75(90.4) 0.22 126 (87.5) 144
Ardabil 78(79.6) 90 (88.2) 0.09 110 (82.7) 58(86.6) 0.48 58(79.5) 110 (86.6) 0.18 168 (84.0) 200
Isfahan 63(86.3) 49(77.8) 0.19 82(83.7) 30(78.9) 0.51 63(82.9) 49 (81.7) 0.85 112(82.4) 136
Tehran 13(90.4) 98(86) 028 160 (87.9) 51(89.5) 074 75(88.2) 136 (88.3) 0.98 211(88.3) 237
Khorasan Razavi 69 (87.3) 66(83.5) 0.49 102(88.7) 33(76.7) 0.06 44(74.6) 91(91.9) o.o1 135(85.4) 158
North Khorasan 54 (91.5) 47(82.5) 0.14 35(81.4) 66(90.4) 0.16 38(82.5) 63(91.5) 0.119 101(87.1) 16
South Khorasan 52(92.9) 44(84.6) 017 69 (88.5) 27(90) 0.82 42(85.5) 54(915) 033 96(88.9) 108
Khuzestan 72(78.3) 89(92.7) 0.004 113 (83.1) 48(923) 0.10 75(80.6) 86(90.5) 0.019 161(85.6) 188
Kurdestan 68(88.3) 56(86.2) 0.7 59(84.3) 65(90.3) 0.28 64(86.5) 60(88.2) 0.75 124(87.3) 142
Kerman 60(96.8) 46(97.9) 072 64(97) 42(97.7) 0.82 37(100) 69(95.8) 0.20 106 (97.2) 109
Kermanshah 97(85.8) 99 (81.8) 0.40 110 (84.6) 86(82.7) 0.69 64 (82.1) 132(84.6) 0.61 196 (83.8) 234
Gilan 55(91.7) 60 (87) 039 71(91) 44(86.3) 039 54(90) 61(88.4) 0.77 115 (89.1) 129
Lorestan 58(86.6) 70(89.7) 0.55 123(87.9) 5(100) 0.40 56(82.2) 72(94.7) 0.007 128 (88.3) 144
Mazandaran 67(97.1) 65(100) 0.16 106 (98.1) 26(100) 0.48 50(96.2) 82(100) 0.07 132(98.5) 134
Yazd 57(89.1) 61(84.7) 0.45 67(88.2) 51(85) 058 57(86.4) 61(87.1) 0.89 118 (86.8) 136

AValues are expressed as seropositive (%) unless otherwise indicated.
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