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Abstract                    
Introduction: HSV is a common human pathogen that lead to lifelong latent infection. Maternal  infections  may be associate with transmission 
to the fetus. The risk factors associated with HSV 2 seropositivity in pregnant women in Iraq are not well studied. 
Aim: The present study conducted to verify the prevalence of HSV 2 infections in women with bad obstetric history (BOH) in Kirkuk 
Governorate. 
Material and Methods: HSV 2 seropositivity among women aged 14 to 48 years was investigated by determination  of  HSV 2 IgG and IgM 
in a prospective, case control descriptive study. 
Results:  The overall HSV 2 seroprevalence was 29.9%, with a non significant  difference between women with BOH and women with normal 
pregnancy. HSV 2 IgM, as an indicator of current infection was demonstrated in 2% of the studied population, and was significantly  (P=0.002) 
higher in women with BOH compared to women with normal pregnancy. Both HSV 2 IgG and IgM were significantly varied with age groups, 
with trends of increasing with older ages. HSV 2 IgG was statistically significantly higher in working women (P=0.03) as compared to 
housewife. 
Conclusions: Significant association was found between HSV 2 seroprevalence and education levels, residence, smoking and animal exposure. 
Presence of pregnancy in women with HSV-2 latent infection was a risk factor for development of BOH.
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Introduction
Viral infections accounts for major part of maternal 

infections which was responsible of the unfavorable outcome of 
pregnancy, mainly rubella, cytomegalovirus (CMV) and Herpes 
Simplex Virus (HSV) infections [1]. Genital herpes simplex 
viral infection is one of the most common sexually transmitted 
diseases [2]. 
Herpes simplex virus (HSV) infections are caused by two 
strains, HSV-1 and HSV-2. Orolabial infection is mainly caused 
by HSV-1, however, this strain is responsible for up to 53% of 

primary genital herpetic infection [3]. HSV-2 genital infection 
is much more likely to recur than genital HSV-1 infection, thus 
the presence of antibody to HSV-2 and a compatible clinical 
history would be strong presumptive evidence that the disease 
is recurrent genital herpes [4-6]. In addition to agent factor, 
genetic may play a role in susceptibility to HSV infection [7].
Primary genital HSV-1 or HSV-2 infection in pregnant women 
can result in abortion, premature labor and congenital and 
neonatal herpes [8-10]. HSV-2 infections in the newborn are 
particularly severe and can involve the CNS [11].
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Recent changes in HSV-1 and HSV-2  infection epidemiology 
have been reported, with type incidence changes and 
sequential genital infections with HSV-1 and HSV-2 [12,13]. 
Little is known about the risk factors associated with HSV 
seropositivity in pregnant Iraqi women [14-17]. Identification 
of the risk factors may help to improve the control measures 
of HSV infection. Although there is improve in the diagnosis 
and treatment of TORCH infections, still it represent a problem 
in developing countries [18]. Clinical diagnosis of TORCH is 
difficult, since most of the maternal infections with adverse 
outcomes are initially asymptomatic. Routine TORCH complex 
screening during pregnancy is not recommended in Iraq and the 
extent to which it is performed is unknown. Using healthcare 
database, seroprevalence of TORCH complex was determined 
among women with bad obstetric history (BOH) [18,19]. 
Only four studies reported concerning seroprevalence of HSV 
2 in Iraqi women with bad obstetric history [14-17]. These four 
studies reported a wide range of  HSV 2 seropositivity (with 
range from 5.8% to 73.9 for IgM), while other study for Iraq, 
reported seroprevalence of  28.9% HSV 2 IgM in pregnant 
women [20]. In addition, the study population of  the 3 studies 
ranged from 100 to 162 subjects, which is lower than sample 
size required for HSV 2 seroprevalence study. Recently, Zainab 
et al [15] in a large study population, reported a HSV-2 IgM 
seroprevalence of  5.8% in women with BOH in Kirkuk, Iraq. 
In addition, only two studies reported Seroprevalen of HSV-2 in 
Iraqi women with BOH, their rate was 60.6% [14] and 34.5% 
[15]. Furthermore, the studies performed in Arab countries 
reported a range of 0.5% [21] to 7.6% [22] for HSV2 IgM and 
6.5% [21] to 27.1% [23] for HSV2 IgG in pregnant women.
The literature review [19] highlights a gap in existing knowledge 
on the epidemiology and impact of maternal infection, especially 
on the aetiology of infectious agents that lead to puerperal sepsis 
and subsequent mortality. Increased surveillance and diagnostic 
capabilities in healthcare facilities and in the community is needed 
to identify the aetiological agents responsible for puerperal 
sepsis and maternal mortality [15]. The prevalence of maternal 
infection reported by the studies identified in literature  regarding 
HSV 2 may be an underestimate of actual rates of infection as 
not all pregnant women in Iraq may have access to or choose to 
access formalized antenatal care. This could be due to financial 
constraints, difficulties in accessing these facilities, personal or 
cultural beliefs and interest of health professional education and 
research institutions. In addition, antenatal care services may 
not have the capacity to routinely screen for maternal infections, 
especially those that are asymptomatic and those that require 
serological tests such as PCR and ELISA to diagnose, due to 
limited resources or expertise. These infrastructural problems 
are essential contributors to the persistence of high maternal 

morbidity and mortality in developing countries and need to 
be overcome in order to accurately characterize the burden of 
maternal infections in these countries, including Iraq [19].
This literature review highlights the high microbial maternal 
infection rates in the developing world, including Iraq. Urgent, 
concerted action is required to reduce the burden of these 
infections. In addition to raising awareness about the severity 
of the problem of maternal infections in Iraq, data from 
seroepidemiological research will be beneficial in guiding 
public health policy, research interests and donor funding 
towards achieving improvement in health care delivery [19].
The aim of this study was to identify seroprevalence of HSV 2 
IgG and  IgM in women with bad obstetric history compared 
to those with normal pregnancy and the association of these 
markers with socio-demographic variables of Iraqi population 
in Kirkuk Governorate.

Patients and Methods
Study Design and Settings
The study design is a Descriptive Case Control Study and was 
performed in Kirkuk General Hospital. The study proposal 
was approved by Tikrit University College of Science ethical 
committee and Kirkuk Health Authority Research Committee. 
Informed consent taken from each women included in the study.
Study Population
The study population is women with childbearing age. Study 
population was recruited from Kirkuk General Hospital. A 838 
women with age range from 14 to 48 were included in the study. 
Of the total, 547 women were with bad obstetric history (BOH) 
and 291 women with normal previous pregnancy as control 
group. The demographic information of these groups are shown 
in Table I. For serological analysis, 5-10 mL of venous blood 
was collected in a sterile container with strict aseptic precautions 
from each study subject. The serum was separated and stored in 
numbered aliquots at -20 oC till assayed. All the serum samples 
collected from the study and control groups were tested for HSV 
2 IgM and IgG antibodies by commercially- available (ELISA) 
kits. The results read by a Microwell reader and compared in a 
parallel manner with controls; optical density read at 450nm on 
an ELISA reader.
Collection of data
All recruited women were subject for clinical examination and 
laboratory investigations were  carried out for the study subjects 
to exclude other causes of foetal wastage, such as hypertension, 
diabetes mellitus, syphilis, Rh (rhesus) incompatibility, physical 
causes of abortion, and consanguinity. Subjects with known 
causes of foetal wastage were  excluded from the study. All of 
them were interviewed to ascertain age, medical and obstetric 
information.
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Group Number Mean age ± SD in years
Women with bad 
obstetric history

Pregnant 292 28.35 ± 7.25
Non pregnant 255 28.24 ± 6.81
Total 547

Women with 
normal pregnancy

Pregnant 140 27.40 ± 6.24
Non pregnant 151 28.06 ± 10.51
Total 291

Grand total 838 28.42 ± 7.72 
P value ANOVA                                      NS

Table I. Study population.



Determination of HSV-2 IgM and IgG
ELISA was used for determination of IgM and IgG for HSV-2 and 
the test was performed according to manufacturer instructions. 
The kit purchased from BioCheck, Inc, 323 Vintage Park Dr, 
Foster City, CA 94404. 
Statistical Analysis
The proportion and the mean value were computed in appropriate 
situations. To find out any association between categorical data, 
Chi square test was  employed using the SPSS (Version 16). If 
the sample size in BOH group not reach the targeted number 
Power Analysis were performed to determine the accuracy of 
findings. The study finding data were  presented as frequency  ± 
SD and 95% Confidence Interval. The determinants for HSV 2 
infection is determined by calculation of Odd Ratio. Chi square 
used to determine the significance of differences between the 
groups.  

Results
A total of  838 women were recruited to study, of them 

547 were with BOH and 291 were with normal previous 
pregnancy. The demographic of the study population included 
in the statistical analysis was as shown in Table I. There was no 
significant differences in mean of age between the study groups.

The overall HSV 2 seroprevalence in our study population was 
29.9%, with a non significant (X2=0.59, P=>0.05) difference 
between women with BOH (29.1%) and women with normal 
pregnancy (31.6%). However, there was significant difference 
between pregnant and non pregnant women in BOH (X2 =10.45, 
P=0.001) group, while women with normal pregnancy outcome 
demonstrate the same pattern but not reach the significant level 
(Tabl. II). 
HSV 2 IgM, as an indicator of current infection was demonstrated 
in 2% of the studied population, and was significantly (X2=9.23, 
P=0.002) higher in women with BOH (3.1%) compared to 
women with normal pregnancy (0%). There was significant 
(X2=11.63, P=0.001) difference in HSV 2 IgG seroprevalence 
between pregnant  and non pregnant women (Tabl. III).
Both HSV 2 IgG and IgM were significantly varied with age 
groups, with trends of increasing with older ages (X2=30.2, 
P=0.000 for IgG; X2=7.93, P=0.048 for IgM). HSV 2 IgG 
seroprevalence was higher  in women with age of above 40 
(47.9%), while lower rate was in the age of 20-29 years (24.6%).  
HSV 2 IgM was not detected in women with age of less than 20 
years, however, the higher seroprevalence rate (5.5%) was in 
women with age of 20 – 29 years (Tabl. IV).
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Group [Number] Number  positive [Percent]
IgM IgG

Bad obstetric history Pregnant [292] 8 [2.7] 102 [34.9]
Non- pregnant [255] 9 [3.5]  57 [22.4]
X2 0.28 10.45
P value NS 0.001
Total [547] 17 [3.1] 159 [29.1]

Normal pregnancy Pregnant [140] 0 [0] 42 [30]
Non- pregnant [151]  0 [0] 50 [33.1]
X2 - 2.09
P value  - NS
Total [291] 0[0] 92 [31.6]

Grand total [838] 17 [2] 251 [29.9]
X2 BOH  versus  Normal Pregnancy 9.23 0.59
P  value  BOH versus  Normal Pregnancy 0.002 NS

Table II. Herpes Simplex virus seroprevalence in women with bad obstetric history.

Group  [Number] Number  positive  [Percent]
IgM IgG

Pregnant [432] 8 [1.9] 152 [35.2]
Non - pregnant [406] 9 [2.2] 99 [24.4]
X2 0.14 11.63
P value NS 0.001

Table III. Herpes Simplex virus  seroprevalence in pregnant  compared 
to non-pregnant women.



22   © Our Dermatol Online 1.2014

Age group 
in years

IgM Number positive\total [%] IgGNumber positive\total [%]

Control Patient X2 Pvalue Control Patient X2 PValue
14 – 19 0\47 [0] 0\45 [0] ND - 7\47 [14.9] 14\45 [31.1] 3.43 0.053
20 – 29 0\126 [0] 13\240 [5.5] 7.1 0.008 60\126 [47.6] 59\240 [24.6] 20.0 0.000
30 – 39 0\86 [0] 3\214 [1.4] 1.2 NS 21\86 [24.4] 63\214 [29.4] 0.76 NS
40 – 48 0\32 [0] 1\48[2.1] 0.67 NS 4\32 [12.5] 23\48 [47.9] 10.8 0.001
X2 ND 7.93 28.5 30.2
P value - 0.048 0.000 0.000

Table IV. Comparison of Frequency of HSV-2 in BOH compared to control agents in regard to age.
ND = Non determinable. 

HSV-2 IgG seroprevalence was significantly different between 
women with BOH and control in age groups of 20-29 years 
(X2=20, P=0.000) and 40-48 years (X2=10.8, P=0.001). 
However, IgM seroprevalence was significantly (X2=7.1, 
P=0.008) higher in women of 20-29 years of age with BOH 
(5.5%) than in control group (0%). As shown in Table V, HSV-
2 IgM was significantly higher in women with BOH of age 
less than 30 years (X2=4.17, P=0.044) and significantly higher 
in this age group as compared to control (X2=8.12, P=0.004). 
HSV-2 IgG seroprevalence was significantly higher in control 
(X2=8.72, P=0.003) as compared to women with BOH of age 
<30 yrs. However, it was significantly higher in women with 
BOH (X2=5.33, P=0.021) as compared to control  in women 
of >30 yrs age. Furthermore, Odd ratio indicated a significant 
association between recent/present infection (positive IgM)  and 
younger age (<30 yrs) (OR=3.083, P=0.041) (Tabl. V, VI).
The frequency of IgM was higher in urban (8.6%) than in rural 
(1.1%) areas with a marginal p value (0.055). Acute HSV-
2 infection as demonstrated by IgM detection was higher in 
housewife (3.2%), uneducated (3.3%), smoker (3.4%), and 
large size family (3.6%) as compared to working, educated, non 
smoker women and small size family, respectively. However, the 
frequency of  acute HSV-2 infection was significantly higher in 
women with less frequent (6.9%, X2=5.51, p=0.01)  infection (1-
2) (Tabl. VII). OR confirmed a positive association (OR=3.473, 
p=0.01) between abortion and recent HSV-2 infection (Tabl VII).  
Hemoglobin level, animal exposure and presence of congenital 
anomalies did not show a significant differences and this finding 
was confirmed by OR calculation (Tabl. VII, VIII).
The pattern of HSV-2 IgG seroprevalence (remote or latent 

infections) was different from that of acute infection.  HSV-2 IgG 
seroprevalence was significantly higher (X2=15.667, p=0.000) 
in urban (34.3%) than in rural (17.8%) areas. OR confirmed the 
significant association (OR=2.41, p=0.0001) between residence 
and HSV-2 IgG seroprevalence (Tabl. VII, VIII).
HSV 2 IgG was statistically significantly (X2=4.115, P=0.03) 
higher in working women (42.2%) as compared to housewife 
(27.9%), however, OR not confirmed an association with mother  
occupation (OR=1.183, p=NS) (Tabl. VII, VIII). 
HSV-2 IgG seroprevalence was significantly lower (X2=5.05, 
p=0.025) in uneducated (27.1%) as compared to educated 
(38.7%) women. This differences also confirmed by OR 
calculation (OR=1.7, p=0.02) (Tabl. VII, VIII).
Smoking significantly influence HSV 2 IgG (X2=19.42, P=0.000) 
seroprevalence and OR (OR=2.465, p=0.000) confirmed this 
association (Tabl. VI, VII). HSV 2 IgG seroprevalence was 
higher (30.4%) in small size (CR ≤ 3) than that in large size 
family (26.1%), but the difference was not statistically significant 
(X2=0.84, p=NS) and such association was confirmed by OR 
(OR=1.237, p=NS) (Tabl. VII, VIII). 
HSV-2 IgG was significantly (X2=13.41, p=0.000) higher 
(38.7%) in women exposed to animals as compared to non 
exposed (23.8%). This association confirmed by OR (OR=2.018, 
p=0.0002) calculation. However, hemoglobin level, number of 
abortion, and congenital anomalies did not show any association 
with HSV-2 IgG prevalence. Pregnancy presence with HSV 
latent infection was a risk factor for development of BOH 
(OR=1.683,p=0.0007) in women with latent HSV-2 infections, 
while not a risk factor in acute infection (OR=1.202, p= >0.05) 
(Tabl. VIII).

Ageinyears Total No. IgM Number positive [%] IgG Number positive[%]
Control Patient Control Patient X2 P Control Patient X2 P

1-29 173 285 0 [0] 13 [4.6] 8.12 0.004 67 [38.7] 73 [25.6] 8.72 0.003
30-48 118 262 0 [0] 4 [1.5] 1.82 NS 25 [21.2] 86 [30.5] 5.33 0.021
X2 ND 4.17 9.98 3.44
P - 0.044 0.002 0.06

Table V. Frequency of HSV -2 according to age of <30 and above.



Variable Odd ratio [95% Confidence interval] P value 
HSV 2 IgM 3.083 [0.992 – 9.577] 0.041
HSV 2 IgG 1.419 [0.979 – 2.055] NS

Table VI. Odd ratio of TORCH agents in regards to age of  women lower than 30 years.

Variable [Number] Number  positive  [Percent]
IgM IgG

Residence Rural [174] 2 [1.1] 31 [17.8]
Urban [373] 15 [8.6] 128 [34.3]
X2 3.25 15.667
P value 0.055 0.000

Occupation House wife [502] 16 [3.2] 140 [27.9]
Working [45] 1 [2.2] 19 [42.2]
X2 0.128 4.115
P value NS 0.03

Education Uneducated [454]         15 [3.3] 123 [27.1]
Educated [93] 2 [2.2] 36 [38.7]
X2 0.341 5.05
P value NS 0.025

Smoking Present [327] 11 [3.4] 118 [36.1]
No smoking [220] 6 [2.7] 41 [18.6]
X2 0.17 19.42
P value NS 0.000

Crowding  Index ≤ 3 [478] 11 [2.9] 116 [30.4]
3.1– 8 [60] 6 [3.6] 43 [26.1]
X2 0.04 0.84
PS value NS NS

Haemoglobin < 11 [151] 3 [2] 36 [23.8]
11-19 [396] 14 [3.5] 123 [31.1]
X2 0.43 2.42
P value NS NS

Animal exposure Present [194] 5 [2.6] 75 [38.7]
Absent [353] 12 [3.4] 84 [23.8]
X2 0.28 13.41
P value NS 0.000

Abortion 1–2 [116] 8 [6.9] 31 [26.7]
3–8 [431] 9 [2.1] 128 [29.7]
X2 5.51 0.26
P value 0.01 NS

Congenital anomalies Absent [498] 16 [3.2] 146 [29.3]
Present  [49] 1 [2.1] 13 [26.53]
X2 0.204 0.168
P value NS NS

Table VII. Frequency of HSV 2 IgG and IgM in regard to sociodemographic characteristics.
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Discussion
Infection with herpes simplex is one of the most common 

sexually transmitted infections. Because the infection is 
common in women of reproductive age it can be contracted 
and transmitted to the fetus during pregnancy and the newborn 
[15,19]. Herpes simplex virus is an important cause of neonatal 
infection, which can lead to death or long-term disabilities. 
Rarely in the uterus, it occurs frequently during the transmission 
delivery [24]. The greatest risk of transmission to the fetus and 
the newborn occurs in case of an initial maternal infection 
contracted in the second half of pregnancy. However, the 
transmission risk of maternal-fetal-neonatal herpes simplex can 
be decreased by performing a treatment with antiviral drugs 
or delivery by caesarean section [24]. Different geographical 
areas and studied populations reported in literature indicated a 
different trends and patterns [25]. 
In the present study, an overall HSV IgG seroprevalence of 
29.9% was found among women, and there was no significant 
difference between women with BOH (29.1%) as compared to 
women with normal pregnancy (31.6%). However, there was 
a significant difference (X2=11.63, p=0.001) in seroprevalence 
between pregnant (35.2%) and non pregnant (24.4%) women. 
The present study seroprevalence was significantly (X2=5.2, 
p=0.022) higher (29.9%) to that reported in a recent study in 
women (24.2%) from Kirkuk population [15]. This variation 
could be due that sample size in the present study was larger 
than the previously reported one.
This study HSV 2 seroprevalence (35.2%) in pregnant women 
was higher to that reported for Italy (7.6-8.4%) [24], China 
(10.8%) [26], Indonesia (9.9%) [27], Bangladesh (9.91%) 

[28], and UK (10.4%) [29], Tanzania (20.7%) [30], Australia 
(30%) [31], USA (22%) [32], Switzerland (21.2%) [33], Canada 
(17.3%) [34], Senegal (22%) [35], Belgium (18.2%) [36], China 
(23.5%) [37], and Korea (17%) [38], Turkey (4.4%-5%) [39,40], 
Kashmir (7.5%) [41], India (8.7%) [42], Croatia (6.8%) [43].
In contrast to our study, a much higher HSV 2 seroprevalence 
has been reported from Zimbabwe (51.1%) [44], Germany 
(82%) [45], Turkey (63.1%) [46], and Iran (43.75%) [47].  
In women with BOH, our HSV2 IgG seroprevalence (29.1%) was 
lower to that reported for India (33.58%) [48] and Nepal (33.3%) 
[49]. However, it was higher to that reported for India (16.8-
18.6%) [50,51]. Furthermore, the seroprevalence was much 
lower to that reported for Waset (60.6%), Iraq [14] in women 
with spontaneous abortion. In pregnant women, this study HSV 
IgG seroprevalence was higher to that reported for Saudi Arabia 
(6.5%-27.1%) [21,23,52], Qatar (26.3%) [22], Babylon, Iraq 
(22.2%) [20]. However, it was lower to that reported for Syria 
(52%) [53]. The HSV 2 seroepidemiology in women with BOH 
as this study indicated was lower (29.1%) to a recently reported 
study (34.5%) from the same geographical area [15]. However, 
the difference was not statistically significant (X2=2.36,p 
>0.05). In addition, in BOH women, HSV-2 seroprevalence 
was significantly higher (X2=10.45,p=0.001) in BOH pregnant 
(34.9%) than that in BOH non pregnant (22.4%) women. This 
pattern of seroprevalence was inverse to that reported recently 
for Kirkuk in which the seroprevalence rate was higher in non 
pregnant BOH women [15]. This variation was due to influence 
of sample size which is more in this study. The pregnancy was 
a  risk factor (OR=1.683, p=0.0007) for development on BOH 
in women.

Organism Variable Odd ratio [95% Confidence interval] P value 
Residence IgM 0.277 [0.063 – 1.287] NS

IgG 2.410 [1.547 – 3.754] 0.0001
Occupation IgM 1.448 [0.187 – 11.182] NS

IgG 1.183 [0.628 - 2.228] NS
Education IgM 0.643 [0.115 – 2.862] NS

IgG 1.700 [1.100 – 2.700] 0.02
Crowding index IgM 0.786  [0.286 – 1.865] NS

IgG 1.237 [0.821 – 1.865] NS
Smoking IgM 0.805 [0.293 – 2.211] NS

IgG 2.465 [1.640 – 3.705] 0.000
Haemoglobin IgM 0.553 [0.157 – 1.953] NS

IgG 0.695 [ 0.452 – 1.069] NS
Animal exposure IgM 0.752 [0.261 – 2.166] NS

IgG 2.018 [1.382 – 2.948] 0.0002
Abortion IgM 3.473 [1.309 – 9.123] 0.01

IgG 0.863 [0.545 – 1.368] NS
Congenital anoma-
lies

IgM 1.593 [ 0.207 – 12.278] NS
IgG 1.149 [0.592 – 2.229] NS

Pregnancy IgM 1.202 [0.459 – 3.145] NS
IgG 1.683 [1.246 – 2.274] 0.0007

Table VIII. Association of HSV 2 seropositivity with sociodemographic characteristics using 
Bivariate analysis. 



© Our Dermatol Online 1.2014   25

This could be due to that pregnancy may activate the latent 
HSV-2 infection and subsequently lead to foetal infection. 
The activation could be influence by hormonal changes 
during pregnancy which may affect systemic and mainly local 
immunity or increased body mass index due to fluid retention.
The HSV 2 IgG seroepidemiology varies between different 
countries, and between groups of individuals included in 
the studies reported. For example, studies performed in Iraq 
(11.1-60.6%), Saudi Arabia (6.5-27.1%), and Turkey (4.4%-
63.1%), demonstrated a wide range of seroprevalence [15,19]. 
These variations may be attributed to various sexual behavior, 
number of previous pregnancies, duration of sexual activity, 
residence, education, occupation and socioeconomic status, 
sample size, sampling method, race, and sexual behavior of the 
studied population [41,42,52,54-56]. Comparison of the HSV-
2 seroprevalence in the present study with the mean of that 
reported for Iraq and global (Tabl. IX) indicated  no significant 
differences (X2=2.01, p>0.05). In addition,  bivariate analysis 
indicated no significant difference in seroprevalence between 
the present study and that reported recently for Kirkuk (X2=2.36, 
p>0.05); present study and mean rate of seroprevalence with the 
mean of previously reported Iraqi studies (X2=1.45, p>0.05); 
and present versus global studies (X2=0.025, p>0.05).  
HSV-2 IgG Seropositivity in the present study was found to be 
not significantly associated with history of previous abortion 
(X2=0.59, P=NS), a finding not agreed with that reported by 
others [15,55,57].   
However, HSV-2 IgG seroprevalence was more (in women with 
repeated abortion of ≥ 3, indication that seroprevalence rate 
increased with increased number of abortion, a phenomenon 
could be related to the virulence of the latent virus that may be 
affected by treatment used for abortion. In contrast, HSV-2 IgM 
seroprevalence was significantly more in women with BOH 
(X2=9.23, p=0.002) as compared to control, in addition, IgM 
seroprevalence rate significantly (X2=5.51, p=0.01) associated 
with number of repeated abortion. Furthermore, odd ratio 
confirmed the association (OR=3.473, p=0.01) between recent 
infection and development of BOH in women.
In our study, the HSV 2 IgG seroprevalence was more in the 
older age (40-48 yrs) group (47.9%), and lower (24.6%) in 
women with age of 20-29 years. In addition, the seroprevalence 

was higher in women with BOH of  ≥30 years , while the pattern 
reversed in control group. There was a significant variation 
(X2=30.2, P=0.000) in HSV 2 IgG seroprevalence between age 
groups. These findings are comparable to studies reported for 
other geographical areas [31,36,41,46,52,54-56]. The HSV-2 
IgM seroprevalence was significantly higher (X2=4.17, p=0.044) 
in women with BOH of 14-19 years of age, OR confirmed such 
association.    
Residence seems to influence HSV 2 seroprevalence as this 
study demonstrated a significant differences between rural 
(17.8%) and urban (34.3%) areas. OR confirmed an association 
between residence and HSV 2 seroprevalence. This findings 
were not agreed to that reported by others [15,41], however, it 
was consistent with that reported by Chawla et al [58]. Acute 
HSV -2 infections also was more in urban areas than in rural, 
but such difference not reach a significant level. The higher 
primary infection and seroprevalence may be attributed to 
sexual behavior in urban areas which is more complicated than 
in rural areas.  
HSV 2 IgG seroprevalence was significantly (X2=4.11, P=0.03) 
higher in working women (42.2%)  as compared to housewife 
(27.9%) women, however, OR not confirm such association. 
This findings agreed to that reported by others  [40,41,42,46], 
and a recent one for Kirkuk [15] while one study from Saudi 
Arabia [52] reported an association, but when the data grouped 
as we do, no such significant association was achieved. 
HSV 2 IgG seroprevalence was significantly (X2=5.05, P=0.025) 
varies according to women education levels in our study and this 
association was confirmed by OR using bivariate analysis (OR= 
1.7, P=0.02). This finding agreed to that reported for Kirkuk 
population [15]. The seroprevalence was steady increased with 
education,  same to that reported by Chawla et al [58] and Xu 
et al [59], while other studies show high seroprevalence in 
less educated women [52,54,60]. However, Biswas et al [42] 
reported higher incidence in women with secondary school 
education. Page et al [61], showed the highest prevalence of 
HSV 2 in women with the lowest education level residing in 
the highest socioeconomic status area. Rathore et al [41] and 
Agabi et al [62] not found a significant association between 
HSV seroprevalence and education levels.

Study Value or rate
Present  study 29.1%
Kirkuk  study 34.2%
Iraqi studies 36.9%
Global studies 28.49%
X2 2.01
P value NS
Present versus Kirkuk study X2 2.36

P value NS
Present versus Iraqi X2 1.45

P value NS
Present versus Global studies X2 0.025

P value NS
Table IX. Comparison of  HSV-2 serprevalence  rate with other studies.
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In this study, HSV IgG seroprevalence was higher in small size 
families (crowding index) as compared to large size families 
and this association was not confirmed by OR calculation. 
However, Aljumaili et al [15] suggest significant association 
between small family size and HSV infection. HSV infection is 
increased with the increase in sexual activity and thus small size 
families may provide comfortable environment that encourage 
sex performance. In addition, young women receiving family 
planning services are at risk for herpes simplex virus type 2 
(HSV-2) infection [63]. 
The literature indicated a paradox in association between 
HSV 2 seropositivity and lower income and this could be due 
to differences in risk behavior among the different income 
groups [15]. It was seen in a study performed for India [42], 
that majority of Muslims subjects (84.9%; 0/106) were from 
low income group. It was also observed that Muslims subjects 
had the lowest HSV 2 seroprevalence (3.8%) compared to 
Hindu (5.8%) and Christians (12.6%), which may explain that 
disparity. The suggested risk factors that lead to high HSV 2 
seropositivity in developed and some undeveloped countries are 
not applicable in our society due to religious and social reasons 
[15].Thus other risk factors are to be speculated in our society, 
one of these is the male circumcision, as it lowers the prevalence 
of HSV 2 [64]. Recently reported study [41], higher HSV 2 
seroprevalence was found among Christians versus Muslims 
and this differences in prevalence with religions, may be due to 
practice of male circumcision at infancy or early childhood by 
the spouses of the pregnant women among Muslims.
Low socioeconomic status observed in some studies to be 
associated with HSV 2 seroprevalence [41,42,56,58,61].  
However, Germany as a country with high socioeconomic 
status, the  HSV 2 seroprevalence was 82% in pregnant women, 
while the corresponding value in Arab countries ranged from 
6.5% to 27.1%. Thus Islamic legislation concerning faithful 
family relations and personal hygiene are an important factors 
that reduce HSV 2 infection [15].
Smoking was associated with significantly higher (X2=19.42, 
p=0.000) HSV-2 seroprevalence (36.1%) and this high 
frequency in smoking women was confirmed by OR (OR=2.465, 
p=0.000). Hemoglobin level was not demonstrated a significant 
association with development of BOH in women. However, 
HSV-2 seroprevalence was significantly higher (X2=13.41, 
p=0.000) in women with history of animal exposure and this 
association confirmed by OR (OR=2.018, p=0.0002).
HSV 2 IgM seroprevalence was 2% indicating that current 
infection of  2% in our study population, and it was significantly 
higher (X2=9.23, P=0.002) in women with BOH (3.5%) as 
compared to women with normal pregnancy (0%), and about 
the same in pregnant and non pregnant women. This finding 
agreed to that reported recent for women in Kirkuk [15]. Our 
HSV IgM (1.9%) seroprevalence in pregnant women was higher 
than that reported for Turkey (0%) [39], Saudi Arabia (0.5%) 
[21], Croatia (1.2%) [43], and Bangladesh (1.8%) [28]. Higher 
seroprevalence was reported for Babylon, Iraq (28.9%) [20], 
Turkey (13.8%) [46], Qatar (7.6%) [22] and Kirkuk (3.1%) [15].
In women with BOH, HSV IgM seroprevalence (3.1%) was 
lower than that reported for India [48,50,68,69], Baghdad, Iraq 
[16], Waset, Iraq [14], Mosul, Iraq [17], Kirkuk, Iraq [15]. Thus 
current infection with HSV 2 was lower to that reported in other 
Iraqi Governorates including Kirkuk [15]. 
The present study shows a significant variation in current HSV 
2 infection between age groups (X2=7.93, P=0.048), the highest 

incidence in women with age of  20-29 years (5.5%) old, while 
the lowest rate in women of <19 years old. Using Bivariate 
analysis, OR confirmed an association between HSV 2 current 
infection and age of  <30 or > 30 years old (OR=3.083, p=0.041). 
Furthermore, residence, family size, smoking, hemoglobin 
level, animal exposure, congenital anomalies and  occupation 
were not show association with HSV-2 IgM seroprevalence. 
However, current infection of HSV 2 was significantly higher in 
women with 1 to 2 abortion and OR confirmed such association 
(OR=3.473, p=0.01). 

Conclusion
The present study indicated a significant association between 

HSV 2 IgG and IgM and bad obstetric history. The overall HSV 
2 seroprevalence in our study population was 29.9%, with no 
significant difference between women with BOH and women 
with normal pregnancy. Significant association was found 
between HSV 2 seroprevalence and urban residence, education 
levels, smoking, and animal exposure. However, HSV 2 
seroprevalence was different due to occupation, family size, 
hemoglobin level, abortion number, congenital anomalies, and  
age of < 30 years, but OR not confirmed significant association. 
Furthermore, presence of  pregnancy with HSV-2 IgG was a risk 
factor for development of BOH.  
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