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Abstract
Considering that the birth cohort study is the most appropriate model for studying and evaluating the relationship between exposures during the initial evolution and its long-term effects on the development of diseases, this prospective cohort study is designed
for this purpose. Through a stratified random sampling, 6921 women, who were in the 20th to 30th week of gestation and lived in
Fars province for at least six months prior to the interview, participated in this prospective cohort study. The study started in 2011
and the 4th follow up was finished in 2017. During the enrolment phase and four follow up after birth, the following information
was collected in detail: socioeconomic status, knowledge and attitude of mother, husband toward normal vaginal delivery (NVD)
and cesarean section (SC), early and late complications of delivery in mothers and babies, breastfeeding, any medical history in
mothers and children, physical activity in children, and common psychiatric problems in mothers. So far, several articles have been
published on the first results of the study. Mothers and children under the study will have three more follow ups until the children
are 12 years old.
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1. Why Was the Cohort Set Up?
The impact of genetic factors, socioeconomic status,
and exposure to environmental factors during pregnancy
on fetal health have been shown by many studies, as well
as the long-term effects of these factors on the health of individuals in different life spans, including cardiovascular
disease, cancer, respiratory diseases, cognitive and psychological disorders (1).
During the 1990 - 2000 years, the role of nutrition, exposure to environmental factors, and contaminations during and around birth (fetal and postnatal months) were
considered as potential determinants of individual health
in other life-stages (2).
Several studies have shown the impact of early breastfeeding and the development of eating habits in children
at school age. In the same way, the consumption of fruits
and vegetables was higher in children who have been exclusively breast-fed for a long time. The study by Bielemann
et al. indicated that the time to start exclusive breastfeeding and duration of breastfeeding has a negative relationship with the age of the onset of ancillary food consumption by consuming processed foods (3).
Mental health in childhood is one of the most important public health issues that continues to affect adolescence and post puberty as well as affects social health and

performance (4). Several psychological studies using the
DOHaD model have investigated the cognitive cause of
mental disorders and their relationship with the person’s
attitudes in the elementary period of life (5). The prenatal period is the most sensitive period of brain development. Prematurity, congenital anomalies, and other factors that directly lead to brain damage are known as the
source of neuropsychological and developmental disorders. Several epidemiological studies have pointed to the
potential role of some intrauterine infections in the development of neurodevelopment disorders, such as autism c.
In addition, the socio-demographic characteristics of the
mother, including the age and level of education, are related to the evolution of the child, thus, a lower education
level or higher age of the mother is associated with an increased risk of mental retardation. Koutra et al. also found
that the level of mother’s education was relevant to children’s ability to speak (6). The results of studies conducted
in high-income countries indicate an increased risk of behavioral problems and the occurrence of mental disorders
in preterm infants. However, Santos et al. in his study in
Brazil, found that behavioral problems in the middle of
childhood and up to early adolescence were more effective
than socioeconomic factors and other birth-related conditions compared to the gestational age at birth (7).
The results of a population-based study in Brazil
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showed that the low age of the mother, lower socioeconomic status, and the low level of mother’s education are
associated with an increased risk of accidents in children
under the age of four. The relationship between maternal
mental disorders and accidents in children under the age
of 16 years has also been reported by a British study in 1978.
Recent studies have reported a direct relationship between
the duration of maternal depression and the incidence of
accidents in children (8).
Etiologic studies on birth cohorts have a long history
in Europe (9), however, this type of studies is infrequent
in the Middle East (5). The results of these studies are very
helpful in increasing the understanding of the role of exposures on childhood and adolescence health. Therefore,
considering that the birth cohort study is the most appropriate model for studying and evaluating the relationship between exposures during the initial evolution and
its long-term effects on the development of diseases, this
prospective cohort study is designed for this purpose.

2. Who is in the Cohort?
The study was approved by the Ethics Committee of Shiraz University of Medical Sciences
(IR.SUMS.REC.1397.464) and began in 2011. The population under study was pregnant women living in the Fars
province in southern Iran. Since 2010, about 68000 live
births were registered in the Fars province, we decided to
randomly select 10% of the pregnant mothers. Considering any non-response or lack of cooperation, we added 700
more individuals to the sample and finally decided to have
a sample of 7500 pregnant women. Women in the 20th to
30th week of gestation and lived in the Fars province for at
least six months before the interview were eligible for this
study. Considering the residency area of pregnant women
in rural or urban areas, as well as the place of receiving
maternity care in the public or private sectors, sampling
was done randomly and proportional to the percentage
of pregnant women in these four classes. Therefore, by
using stratified random sampling, 7500 eligible women
were selected for this study from different parts of the Fars
province. However, 579 women did not participate and the
first phase of the study started with 6921 individuals.
Health centers are distributed all across the province
and pregnant women referred to these centers to receive
prenatal care. Eligible women were selected and invited to
participate in the study at these centers. Those who signed
the study consent form were interviewed by a trained
study team. The first visit and interview was performed at
the health center.
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3. How Often Have They Been Followed Up?
The first phase of the study started in August 2011 and
finished in June 2012. Since then we had four follow-ups.
To evaluate the status of the neonate and mother and also
the early complications of delivery, the first follow up was
conducted eight weeks after birth. At this follow up, the
mother and her newborn baby were visited at the health
center and by interview and checking their health records
the necessary data was collected. This follow up was finished in February 2013.
Since one objective of the study was the evaluation of
breastfeeding and its effect on infants’ growth and development, the second follow up was at the age of six months.
All mothers participated in a phone interview. After interview and review of their records at the health center,
data regarding the breastfeeding and infant’s diet was obtained. The 2nd follow-up was finished on June 2013.
The third follow-up was at the age of two years, which
ended in December of 2014. The forth follow-up started in
January 2017, when children were five years old, and finished in December of 2017.
After the forth follow up, the mother and children under the study will be followed up every two years. Therefore, until the age of 12 all mothers and children will be followed up every two years and will have three more follow
ups.
4. What Has Been Measured?
At the first visit, the following information was received through interviews and examinations from those
who participated in the study: demographic information,
maternal knowledge, main sources of knowledge, attitude
of the mother, husband, parents, close friends, and gynecologist, regarding the route of delivery, convenience
factors, and barriers to choosing normal vaginal delivery
(NVD), and mother’s preference for the route of delivery.
The preliminary results of this visit are shown in Tables 1
and 2.
At the first follow up, the mother and her newborn
baby were visited at the health center and by interview and
checking their health records the following data was obtained: mother’s socioeconomic status, birth place, mode
of delivery and its details, baby’s health status just after
delivery and during the first eight weeks of life including
history of any injury, infection, jaundice and congenital
anomaly, history of any maternal complication of NVD or
cesarean section (C-section), and the type of feeding, such
as breastfeeding or formula.
For the second follow-up, which was at the age of
six months, after the phone interview and review of the
Shiraz E-Med J. 2019; 20(3):e84308.
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Table 1. Distribution of Demographic Information of Pregnant Womena

Table 2. Scores Associated with Knowledge, Attitude, Barriers, and Conveniences
Based on The Preference of Mothers for the Route of Delivery

Variable
Mothers’ age

27.02 ± 5.07

Marriage age

21.35 ± 4.15

Number of living children

0.84 ± 0.9

Number of abortions

0.24 ± 0.58

Mothers’ job
House wives
Employed

6215 (89.8)
642 (9.3)

Mothers’ education degree
Less than diploma

2818 (40.7)

Diploma

2521 (36.4)

University degree

1582 (22.9)

Mean ± SD

Median (Min - Max)

Knowledge about outcomes of
NVD versus C-section

4.4 ± 3.1

4 (0 - 12)

Pregnant women attitude toward
C-section

33.6 ± 5.7

34 (12 - 60)

Husbands’ attitude toward
C-section

7.7 ± 2.8

8 (3 - 15)

Family’s attitude toward C-section

7.3 ± 2.7

7 (3 - 15)

Peers’ attitude toward C-section

7.4 ± 2.6

7 (3 - 15)

Gynecologist’s attitude toward
C-section

7.3 ± 2.6

7 (3 - 15)

10 ± 3.1

10 (4 - 20)

15.6 ± 3.7

16 (4 - 20)

Barriers
Conveniences

Abbreviations: C-section, cesarean section; NVD, normal vaginal delivery.

Husbands’ education degree
Less than diploma

3122 (45.1)

Diploma

2326 (33.6)

University degree

1473 (21.3)

Type of clinic for receiving services
Governmental

4522 (65.3)

Private

2399 (34.7)

Mothers’ insurance status
Not insured

540 (7.8)

Insured

6345 (91.7)

Supplementary insured

1848 (26.7)

History of infertility in mothers

a

Yes

462 (6.7)

No

6459 (93.3)

Values are expressed as mean ± SD or No. (%).

records at health center data regarding the time of start
of breastfeeding and its duration, duration of exclusive
breastfeeding and all intakes of infants during the first six
months of life was recorded.
The third follow up was at the age of two years, at this
point data regarding the child anthropometric features,
history of breastfeeding and other auxiliary foods in detail, history of any infection, allergic reaction, and hospitalization of the child during the first two years of life were
recorded.
At the 4th follow up, all mothers and their children
were invited to attend related health centers and three
questionnaires were completed for them. The mothers’
questionnaires comprised of perceived SES, demographic
information, reproductive history, medical history during
the past six years, history of smoking, alcohol consumpShiraz E-Med J. 2019; 20(3):e84308.

tion, and any usage of narcotics. To access the common psychiatric problems, General Health Questionnaire (GHQ) is
also completed for all mothers. Moreover, using a standard
questionnaire, the physical activity of mother is also evaluated at this visit. At the 4th follow up, children also evaluated for anthropometric measures, physical activity, and
any medical history since the past four years. Development
of all children is also accessed at this follow up using standard questionnaires’ and measurements.
5. What Has Been Found? Key Findings and Publications
Using the data, at the time of enrolment, which was between the 20th to 30th weeks of pregnancy, we evaluated
the preference of the pregnant women to have a NVD or
C-section. Of the 6921 participants, 2197 (31.7%) preferred a
C-section and 4308 (62.2%) favored NVD, while 416 (6%) had
no idea regarding the preferred route of delivery. The score
of knowledge regarding NVD and C-section in 904 (13.1%)
participants was zero, and 1261 women (18.2%) achieved an
acceptable level of knowledge. Using binary logistic regression, positive history of previous abortion and/or infertility, higher education level of mother and husband,
mother’s unacceptable level of knowledge regarding complications of C-section, and a positive attitude toward Csection from the mother and husband were determinant
factors in choosing C-section as a preferred route of delivery. Then, we concluded that the awareness and knowledge of mothers and all families regarding complications
of the C-section should be raised. Establishment of clinics for painless NVD and assuring mothers of benefits and
lower complications of NVD can reduce the tendency for
C-sections (10).
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Another study on risk factors for C-section showed that
the rate of C-section was remarkably lower in mothers
whose maternity care was done in governmental centers
comparing to the private clinics. It was also revealed that
local healthcare, supplementary insurance, maternal age,
age of marriage, place of birth, family income, as well as
parental education and occupation played a fundamental
role in choosing the mode of delivery (11).
Then, we conducted another study to identify nonmedical factors affecting antenatal preferences for delivery route and actual delivery mode of women. In this
study, of the 748 women who had expressed a desire to deliver their babies by C-section in 20 - 30 weeks of gestation,
87% gave birth to their baby through elective C-section.
We found that the desire for delivery through elective Csection was associated with normative beliefs, control beliefs, expectations regarding maternity care, medical influences, evaluation of outcome, age, spouse educational
level, and number of live births (12).
We also compared the selected outcomes in neonates
born by low-risk planned C-section versus planned NVD.
We examined early and late neonatal complications
among 1071 neonates born through low-risk planned
C-section and 1367 neonates born through planned NVD
during 2012 - 2014. Gestational age of neonates born
through C-section was significantly lower than their
counterparts in the NVD group. Accordingly, babies’ birth
weights were 3166 (± 442.4) grams in the C-section group
and 3213 (± 454.8) grams in the NVD group. Normal skin
color at birth was more prevalent in the C-section group
compared to the NVD group (85% vs. 81.3%, P = 0.04). No
significant differences were detected between the two
groups regarding birth trauma, birth height and head
circumference, and developing infection, icterus, and convulsion during neonatal period. In addition, height and
weight at two years of age did not significantly differ in
both groups. The results of this study show that neonates
born by C-section and NVD had the same early and late
outcomes. The results of this study have been accepted for
publication in Eastern Mediterranean Health Journal and
will be published soon.
By another study, we evaluated the affecting factors of
exclusive breastfeeding (EBF). The mean duration of EBF
was 4.63 ± 1.99 months. We found that mothers with a university degree had
significantly (P < 0.001) lower EBF period. On the
other hand, an employed mother, especially those with
full-time jobs less practiced EBF (P < 0.001). By eliminating the confounders, we found that factors contributing
to extended duration of EBF were acceptable weight gain
of the baby during EBF, singleton comparing to twin or
triplet pregnancies, adequacy of quantity of breastmilk
4

based on the mother’s perception, maternal infection during puerperium, not using a pacifier for calming the baby,
neonate’s tranquility, birth place in governmental hospitals, and mother’s unemployment (13).
Moreover, we found that the rate of C-section was significantly higher in expecting mothers who had less regular and standard exercise. This point could be useful for
those who are involved in maternity care to inform pregnant mothers regarding the importance of maintaining
themselves physically active during pregnancy (14).

6. What Are the Main Strengths and Weaknesses?
The main strengths of the study include the fact that,
for a large proportion of mothers, data were prospectively
collected since fetal life instead of retrospectively as in
most birth cohorts. In addition, up to our knowledge,
there is no registered birth cohort in Iran, which has collected data since fetal life.

7. Can I Get Hold Of The Data? Where Can I Find Out
More?
This project is being conducted by the Health Policy Research Center, Shiraz University of Medical Sciences, Shiraz, Iran. Collaborations for the analysis of the data are welcome. To request the access to data or to discuss any collaboration please contact fars.birth.cohort@gmail.com.
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