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Abstract:
BACKGROUND: pregnancy is a stressful period in woman life and environmental changes can affect on
its qualification. Maternal stress is a risk factor on pregnancy that may affect the fetal immune system
and predispose newborn to allergy.
METHODS: In this descriptive-analytic study, 290 pregnant women in third trimester were questioned
about stress events in pregnancy by Holmes-Rahe Stress Score Questionnaire and also umbilical cord and
maternal serum IgE levels were determined.
RESULTS: We found that 50.3% of pregnant women had mild , 30.7% had moderate and 19% had high
stress during the first and second trimester. Umbilical cord IgE(Uc IgE ) was high in 24%, 54% and
70.9% of neonates from women with mild, moderate and severe stress respectively(P=0.001). Uc IgE
was significantly more in neonates of mothers with higher serum IgE.(50.5% vs 36.2%) (P =0.018) .
Conclusion. Findings of this study indicated that high stress during pregnancy which determined by
Holmes-Rahe questionnaire had a significant correlation with Uc IgE.
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Introduction:
Alteration in our routines even grateful ones can be stressful. Psychological stress is a particular relation
between the person and environment that is appraised by the person exceeding his or her resources and
threatening well-being.( 1,2)
Psychic factors and allergic diseases have a reciprocal relationship so that psychic factors predispose
to allergic diseases and in other hands allergic diseases affect on psychic conditions negatively.( 3)
In 1968-1969, 28% of women expressed nervousness, and 36% stated that they experienced stress. By
2004-2005,The perecentage of women who experienced the born stress was more than doubled, to
75%.(4)
It seems that stress full life is increasing for women, and it is a worrying case , especially for pregnant
women and their infants. The pregnancy is a stress full period and environmental changes can affect on
its qualification. Stress Not only during the pregnancy period may cause pregnancy complications such
as preeclampsia, preterm labour and low birth weight, but also it may affect immunocompetence in
offspring which h underlying mechanisms are not well understood.(5) Stress during pregnancy may
effects on the immune system of the fetus and may result in predisposing newborn to allergy.(6) Many
studies evaluate results of longitudinal of stress during pregnancy in children. Stress-elicited disruption
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of immunity begins in utero, for example it is a significant association between stress in pregnancy and
eczema in first 2 years of life.(7)
HPA axis(Hypothalamus-Pituatory-Adrenal axis) can be stimulated to amplify fetal glucocorticoid
excess, as well as to activate additional elements of the fetal stress response (ie, catecholamines) affecting
the developing immune system .(5,8)Stress during pregnancy change immune system response in
cytokines production by mononuclear cells so that IL-8 ,TNF-a,IL-3 increase and INF-γ decrease.(
6,9,10)Some of the mediators released by the HPA axis seem to be capable of suppressing the immune
function.(11)
Recently, concerns have been focused on the possibility of preventing atopic diseases during pregnancy.
Evidence proposed a positive relationship between cord blood IgE and allergic sensitization(12). Many
studies have found that cord blood IgE levels between 0.9 and 1.3 IU/mL are associated with significantly
increased risk for allergies. High Uc IgE of around 1.0 IU/ml has been suggested as a predictor in
western children.(13)
In a study,the effect of parental history of allergic disease and the level of Uc IgE was enquired and
showed that neonates with atopic mothers have a high level of Uc IgE but for atopic fathers this was not
true, and this association was only obvious in infant girls.(14)
Lin and colleagues showed that the high mother’s serum IgE and maternal psychosocial factors, including
family income and nervousness are risk factors for increased Uc IgE levels. They concluded that
psychosocial factors are potentially important risk factors for elevated cord blood IgE.( 1)
Material and Methods:
This is a descriptive analytic study, and cases included 320 pregnant women referred to Sadoghi (public)
and Mojibian (Private) hospitals questioned in the third trimester from January until July, 2009. Exclusion
criteria were maternal underlying conditions, including psychiatric disorders, thyroid disease, using
Psychiatric drugs and alcohol, family history of depression, mental illness and high cord blood IgA
level. In addition to assessment of maternal anxiety and Uc IgE, other variables, including, birth weight,
gestational age and sex were also evaluated. First part of designed questionnaires consisted of general
information, and part two was Holmes-Rahe questionnaire .Every questionnaire was filled by the mother
or nurse. Then at the time of delivery 2 ml venous blood was withdrawn from mother and 5 ml of cord
blood, collected in laboratory tubes.Sample was centrifuged and serum was separated and frozen at - 20
c°.
In this study cut of point for maternal serum IgE was 100 IU/ml and for Uc IgE was 0.35 IU/ml. After
data collection, data analysis was done by SPSS 16 software and using independent t-test , Mannwhitney and Chi-square test and P<0.05 was considered significant.
Results:
Demographic Data
The average age of women ranged from 16 to 40 years ( 25.7 ± 5.11).Mean birth weight was 3124 ± 415
grams (Minimum. 1600 g. & Max. 4350 g.).141 women (48.6%) had their first delivery, 82 (28.3%) the
second, and 67 (23.1%) had their third delivery. Cesarean section was performed in 97 cases (23.4%). A
total of 139 (47.9%) male and 151 (52.1%) female neonates were recruited into the present study (Table
1).
20 infants (6.9%) had birth weight less than 2500 grams (LBW) and percentage of infants with normal
weight and above 4000 grams were 91.4% and 1.7% respectively. Gestational age at birth in 34 infants
77

Canadian Journal on Medicine Vol. 2, No. 3, July 2011

(11.7%) were below 37 weeks, 251 infants ( 86.6%) between 37 to 40 weeks and in five infants (1.7%)
more than 42 weeks. (Table 1)
Based on Holmes-Rahe questionnaire mild, moderate and severe stress during pregnancy was
50.3%,30.7% and19% respectively. (Table 2)

Maternal serum &Cord blood IgE
Uc IgE level was high in 24%, 54% and 70.9% of pregnant women with mild, moderate and severe stress
respectively(p<0.001)(Table 3).
105 mothers (36.2%) had high and 185 mothers (63.8%) had low serum IgE levels. Furthermore,170
infants (58.8%) had low and 120 (41.2%) infant had high Uc IgE. Median level of maternal and Uc IgE
were 61.15 IU/ml and 0.2 IU/ml respectively.
In male newborns, 62 cases (44.6%) and in female newborn, 57 cases (37.7%) had high Uc IgE (P
=0.236). Also results showed that 50.5% of mothers with high serum IgE, delivered babies with high Uc
IgE, while this was recorded 36.2% in mothers with low serum IgE (P =0.018). There was a not linear
relationship between maternal and Uc IgE(P =0.111, r =0.018).Also 11 infants (55%) with birth weight
below 2500 g and 108 (40%) infants with birth weight over 2500 grams had high Uc IgE . (P =0.258).
Pearson's correlation test showed the linear association between pregnancy maternal stress based on
Holmes-Rahe questionnaire and cord blood IgE levels .(R sq linear 0.192 )(Diagram: 1 )

Table 1: Frequency distribution of parity, delivery type,
gestational age, newborn sex and birth weight
Variables
Number of parity

Delivery type

Newborn sex

One

No.
141

Two

82

Three and more

67

C/S

97

NVD

193

Male
Female

Percent
48.6
28.3
23.1
23.4
66.6

139

47.9

151

52.1
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Birth weight

<2500(gram)
25004000(gram)
>4000(gram)

Gestational age

<37 weeks
37-42 weeks
>42 weeks

20

6.9

265

91.3

5

1.7

34

11.7

251

86.6

5

1.7

Table 2.Frequency of maternal stress score based on Holmes-Rahe questionnaire
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Holmes-Rahe stress score

Number
(%)

Mild stress<150

146
(50.3%)

Moderate Stress=150-299

89
(30.7%)

Severe stress>300

Total

80

55(19%)

290(100%)
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Table 3.Correlation between Uc IgE and pregnancy stress scores
Holmes- Rahe stress score

Uc IgE (IU/ML)
(percent)
IgE<0/35

IgE≥0/35

<150

111

35

(Mild stress)

(76)

(24)

299-150

41

48

(Moderate Stress)

(46)

(54)

≥300

16

39

(Sevier stress)

(29.1)

(70.9)

Diagram:Distribution of Uc IgE as Holmes-Rahe stress score in pregnancy.
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Umbilical
Cord IgE

Discussion:
Our study showed that antenatal stress is common in pregnant women in our area and a significant
relationship exist between stress severity during pregnancy and Uc IgE (P=0.001). There was also a
significant relationship between maternal serum IgE and Uc IgE (P=0.018). We didn’t find any
association between Uc IgE and gender, birth weight, and gestational age.
Pregnancy is known to be a major public health concern and pregnant women confront many life
challenges and they have an increased risk for becoming involved stress. The consequences of stress
during pregnancy on mother and fetus, and the long-term effects on child health status, have been shown
in several studies. Pregnancy stress causes changes in perinatal immunomodulation and may finally bring
on allergic diseases in children. (15,8,16)
High maternal stress in the first six months after delivery is associated with a greater allergen specific
proliferatives response, higher total IgE levels and increased production of TNF-α and reduced INF-γ in
their children. (8)
Correlational studies suggest that pregnant mothers who have chronic psychological stress are more
likely to abuse or neglect their children after they are born (11,17). According to this thread and the
results of our findings which showed that during pregnancy moderate to high stress level is considerable
therefore, the intervention of our health system is necessary to reduce stress in pregnancy.
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Countries with the lowest stress levels report fewer problems over economics, health, employment, and
violence than countries with higher stress levels. (18)In most developing countries, medical services,
employment, economic state is low and lack of medical care can significantly increase national stress
rates which those most affected by this stressor are women and children.
Stressful events undergo during pregnancy may be conveyed to babies as an increased risk for allergic
disease.(19) In a study 9.5% of the women engaged with general anxiety disorder(GAD) at some point
in pregnancy. (20)
However, our study showed nearly half pregnant women had moderate to severe stress during
pregnancy.These findings show that pregnancy in our area is more stressful, and it may be due to
differences between various economic, familial, social, environmental and race/ethnicity factors.Thus we
emphasize to an establishment interventional program to decrease the stress during pregnancy and this
maybe make allergic disease percentages decreased too.
Furthermore, culture and lower levels of education play a role in the production of stress.For example,
women in Pakistan have particularly stressful life because of their lack of control over their lives
.(21,22) It is estimated that 66% of women tolerated anxiety and depressive disorders in Pakistan.
(22).Iran is in proximity of Pakistan and Turkey, and similarities are between both countries and stress
patterns would be expected similar.
In a Turkish study, obese women had a higher score compared to normal weight women on family issues within
the stress factors scale.(23)

Obese pregnant women attending an intervention program seem to have the same risk of experiencing
anxiety and/or depressive symptoms as do obese and postnatal women in general.(24)
40% of Iranian adults (that nearly 48% of them belong to the women group) are low physical activity .
Physical inactivity, particularly in females , is common in Iran.(25)
In our study, this item not be assessed but Exercise is an ideal method to help cope with environmental
stressors. It will also give feeling more energetic and ready for an opponent with day's conflict. Exercise
can help ease labor and decrease some of the anxiety associated with the unwilling labor or delivery.
In a study in Turkey, working women had higher levels of stress than non-working women. working
women in sub scales of immune system and susceptibility to stress scale had a higher average score than
non-working women.(26)
Some studies showed that the relationship between gender and IgE is significant, as Uc IgE levels in
infant boys are a higher than girls (14). It may justify higher prevalence of allergic diseases in boy infants.
Lin et al found that male sex as a risk factor for high cord blood IgE level.(1 ) In our study, the percentage
of male infants with high IgE was more than female newborns but this difference was not
significant(P=0.236) and perhaps it is due to the low sample size.
Maternal IgE does not pass away from the placenta, but some studies showed that maternal and Uc IgE
levels are related with each other. One study on 100 mothers and newborns found a significant
relationship between cord IgE and serum IgE of mothers with a history of allergy, but there is no
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relationship in mothers having no history of allergy( Shilpa and colleagues). (27) High mother’s serum
IgE and maternal psychosocial factors are risk factors for elevated cord blood IgE levels (Lin and et,.
al).(1)We suggest that high maternal IgE level as a probable risk factor for child allergy because our
study showed mothers who had higher serum IgE level had high Uc IgE levels, and the relationship is
significant. As these findings, it can logically be hypothesized that reducing maternal stress before and
during pregnancy may improve the fetal outcomes.
These findings emphasize the importance of the psychological health of pregnant women in developing
countries. Furthermore, better coping abilities may help to improve feelings of pregnancy among females.
Women in developing countries may experience the greater stresses than women in modern societies, and
they are more likely to admit due to mental health problems.
It's very important for pregnant women who have close and continuous interactions with their close
friends and family members, because their conflicts , challenges , anxiety and stress will be decrease. We
advise pregnant women in our province should be trained for stress and anger management. The people
must be educated about effects of stress on the pregnancy outcome in order to reduce the incidence of
asthma and allergic diseases.
Conclusion:
Stress is a substantial public health problem among pregnant women in Iran. Findings of this study
indicate that pregnancy maternal stress score which determined by Holmes-Rahe questionnaire had a
significant correlation with umbilical cord IgE. Pregnancy stress increases umbilical cord blood and
maternal serum IgE. So that mothers who had higher IgE, had been newborn with higher IgE levels, that
may be effective in predisposing to allergy and asthma in future life.
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