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Abstract
Background: Status of maternal education has a direct association with the incidence of childhood mortality. Despite many collected data about maternal education in developing countries, similar studies in transitional countries are low.
Objectives: The overall aim of this study was to define the relationship between maternal education and a variety of health parameters in families with young children.
Methods: In this study, 1112 families were enrolled. Data relevant to the factors linked with health parameters was collected through
face-to-face interviews with parents. The infants aged 6 - 24 months were brought to the out-patient clinics of Taleghani and Mofid
children teaching hospitals, Tehran, Iran, for vaccinations, checkups, or minor childhood illnesses. According to level of education,
the mothers were divided to two groups: those who had received formal education for at least nine years (group A) and those with
less than nine years of education (group B).
Results: The rate of single child (68.33%, P = 0.000) and cesarean delivery (61.53%, P = 0.000) was significantly higher in educated
mothers (> 9 years). Conversely, frequency of low birth weight infant (9.1%, P = 0.021) and hospitalization after the neonatal period
(15.4%, P = 0.024), in families with low maternal education, was significantly increased. Overall, 28.9% of children were exposed to
second-hand smoke (SHS), which in all cases, fathers were responsible for the exposure (P = 0.00). Maternal education was significantly associated with infants’ exposure to SHS from their smoking fathers.
Conclusions: Our findings revealed the significant effect of maternal education on health parameters and indicated that low maternal education may increase the risk of mortality in infants.
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1. Background

especially timely vaccinations; also, they seek health care
promptly in case of any problems (1, 2, 5).

The impact of female education on family health outcomes, especially on children’s growth, health status and
upbringing has long been the subject of heated controversy (1-3).
Numerous researchers from developing countries
have reported that the level of maternal education has a
powerful impact on child health care status and mortality
and even minor improvements in the level of maternal
education results in a decline in child mortality. It has
been estimated that each one-year increment in mothers’
education is equivalent to a 7 to 9% decrease in the mortality of their preschool children, exerting a lasting influence
from early to late childhood (1, 4).
It has been found that girls with a higher education are
more actively involved in decision-making about various
healthcare issues (2). Better-informed mothers are familiar with the basic health care plans for their children, and
they are actively involved in disease prevention programs,

On the other hand, some studies suggested that although child health is correlated with maternal education, a causal relationship has not been established. It is
believed that the beneficial effect of maternal education
could be explained by better socioeconomic status and
improved housing conditions, including living in a geographic area that allows easier access to health facilities
(6).
Most studies have either focused on the association of
maternal education with different aspects of child health
after the period of infancy and have either been carried out
in the third world where healthcare is severely defective,
or, low- income families have been selected for the study
(1-6).
Although a few studies have been done in highly developed countries, we did not find similar studies from transitional countries (7). In this study, we assessed the relationship between maternal education and a variety of health
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outcomes in infants under the age of 24 months, living in
urban housing in the capital city of a Middle Eastern country.

2. Methods
We enrolled 1112 infants between the ages of 6 and 24
months referred to the out-patient clinics of Taleghani and
Mofid children teaching hospitals affiliated to Shahid Beheshti University of Medical Sciences, Tehran, Iran. Children attended these clinics from all parts of Tehran for
immunization, routine checkups, or minor childhood illnesses. Children, who had congenital anomalies, chronic
illnesses or co-morbid conditions as well as children more
than 24 months and less than 6 months of age were excluded. Parents accompanying the children were interviewed by trained members of the study team, and relevant data were documented on a pre-designed questionnaire. Children were also given a physical examination to
document the body weight and exclude co-morbid conditions.
Data included age and gender of the infant, birth order, mode of delivery, birth weight, present weight, number of children in the family, mode of feeding for the first
six months, exposure to second hand smoking, and history
of hospitalization during the first six months of life.
Parental data included level of education and the
mother’s occupation, while fathers’ education level was
also recorded. In addition, smoking habits of both parents
were documented.
Mothers’ level of education was defined according to
the years of formal schooling, and was divided to two categories: those who had received formal education for at
least nine years (group A) and those with less than nine
years of education (group B). Documented variables were
compared in different groups.
All data was analyzed using SPSS Software version 16;
categorical data was analyzed by chi-square test and analysis of variance was done for comparison of means between
groups. A P value of < 0.05% was considered significant.

3. Results
Overall, 1112 infants qualified for this study. Of these, 551
(49.6%) were female. Furthermore, 685 families (61.6%), had
only one child. All children had been born in hospitals and
612 (55%) were delivered through a cesarean section. A total
of 67 (6%) infants had low birth weight (< 2.5 kg) and 20
(1.8%) infants had a birth weight of < 2 kg.
Out of the 735 children whose body weight was documented at first presentation, in 198 (26.9%) children the
2

weight was under the 10th percentile for age and in 146
(19.9%) under the 5th percentile.
A total of 28.9% of children had been exposed to
second-hand smoke through parental smoking; fathers
had been responsible for the exposure in all cases, with
mothers in only four children. In 98 (8.8%) infants, breastfeeding had been stopped before three months of age and
in 164 (14.7%), before six months. Mothers’ characteristics: 158 mothers (14.2%) were under 21 years of age and
217 (19.5%) were above 30 years of age. One hundred and
ninety-seven (17.7%) of the mothers were employed and the
rest were housewives. Only 26 women were illiterate and
131 mothers had been educated in primary schools for one
to five years. On the whole, 331 females, 29.8%, had received
formal schooling for less than nine years and 267, (24%) had
acquired higher education. Furthermore, 21.4% of fathers
had been educated for less than nine years and 32.9% had
studied at a university.
Three hundred and twenty-four (29.13%) of the infants
had been hospitalized before the age of 6 months, 197
(17.7%) during the newborn period and 127 (11.4%) between
the ages of one and six months; most common reasons
for hospitalization during the latter period being gastrointestinal and respiratory illnesses (35.4% and 32.2%, respectively).
Findings revealed a higher frequency of younger mothers (under 21 years of age), which were exposed to second
hand smoke at home, low birth weight infant and hospitalization after the neonatal period in households with low
maternal education (under nine years) (Table 1).
Conversely, the ratio of cesarean deliveries, one-child
families, and working mothers was significantly higher
in families in which mothers had received ≥ 9 years of
schooling (Table 1).
Mode of infant feeding up to six months and body
weight at presentation was not related to the level of maternal education (Table 1).
4. Discussion
Despite the fact that over the last twenty years the level
of female education has improved, a significant percentage of females remain uneducated in developing countries
and the literacy rate is less than 50% of males living in the
same situations, resulting in significant gender gaps in the
literacy rates (8).
In our study only 2.3% of females were illiterate and
in a minor proportion formal education had ceased after one to five years of schooling (11.8%). However, even
in our study, disparity was seen between the levels of paternal and maternal education; a higher percentage of fathers had received college education; in contrast, a higher
Arch Pediatr Infect Dis. 2017; 5(4):e33739.
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Table 1. Comparison of Variables Between Mothers Educated < 9 Years With ≥ 9 Yearsa

Maternal Education, y (< 9) (N = 331)

Maternal Education, y (≥ 9) (N = 781)

P Value

Single-child

45.6

68.33

0.000

Cesarean Delivery

39.6

61.53

0.000

Variable

LBW

9.1

4.74

0.021

Newborn hospitalization

14.2

19.23

0.1179

Exposure to SHS

37

25.53

0.000

Breast discontinued < 6 months

15.1

14.61

0.964

2.1

24.35

0.000

Father education, y (< 9)

56.7

6.45

0.000

Infant hospitalization between 1 - 6 month

15.4

9.74

0.024

SuSuboptimal body weight (< 10th percentile for age)

29.9

26

0.316

Working mother

Abbreviations: LBW, low birth weight; SHS, second hand smoke.
a
Values are expressed as %.

percentage of mothers had been educated less than nine
years.
We did not document the age at which the females in
our study had gotten married but, the majority of mothers
in our study were above 21 years of age in contrast to those
in some developing countries, notably rural Bangladesh,
where > 72% of first-time mothers were < 20 years of age
(9). In our study, it was found that the mothers in the
group, who had been educated for > 9 years were younger
and more females in this group had two or more children,
in contrast to the higher educated females, who, despite
being older, had given birth to only one child.
The relationship between female’s education and their
fertility has been a matter of debate in different surveys;
Goyal from India is of the opinion that females having completed five to nine years of schooling prefer to have fewer
children and this preference is more marked in females
with about 10 years of schooling. The author concludes
that females need at least eight to ten years of formal education before they take active steps to reduce their fertility
(4).
Other studies have also shown that less educated females enter marriage earlier than educated individuals,
start having children sooner, and also have more children,
with the reverse being true for highly educated females (912).
We also noticed a higher percentage of cesarean deliveries in highly educated mothers; this observation is in accordance with the findings of a Chinese study, which reported that with increasing rates of females in higher education during the last decade, the rate of cesarean sections, especially cesarean delivery on mother’s request has
increased as well (13). However, a study from Norway found
Arch Pediatr Infect Dis. 2017; 5(4):e33739.

that during the past two decades, females with the lowest
level of education had the highest risk for elective or emergency cesarean section (14).
Lui et al. also reported that increasing maternal education during the late 90s decreased the percentage of low
birth weight at all educational levels, but this was more
common in women educated for > nine years (15).
In a study by Victora et al. a strong relationship was
revealed between maternal education and infant hospitalization and mortality that was partly independent of the
socioeconomic status of the family (16). Also, a study in
Nigeria found that maternal reading skills decrease child
mortality, indicating the key role of literacy even in lowincome countries (17).
Another study in Canada revealed a higher incidence of
bronchiolitis-associated hospitalizations in communities
where most mothers had not received post-secondary education versus localities with highly educated mothers (18).
A study in the Netherlands reported that 95.5% of
highly educated mothers had initiated breast-feeding for
their infants as compared to 73.1% of least educated mothers. Also, the educational background of mothers was a
strong determinant of decisions for breastfeeding and also
for the continuation of breast feeding up to two months
(19). In contrast, we found no association between the level
of maternal education and the rate of breast-feeding at
three and six months.
Since almost all the mothers in our study were nonsmokers, infants were not exposed to second hand smoke
(SHS) from their mothers. A report from Greece reported
smoking in parents of preschool children to be linked to
paternal education, but not with maternal education (20).
We did not find any association between infant vacci3
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nation and maternal education in this study; as national
and international data have shown almost complete coverage for childhood immunization in our metropolitan area
(21).
Nutritional status of the children, which is shown by
weight for age or weight/ height, has been linked to the
mother’s educational level in some studies (3), but we
found no significant difference in the mean weight for age
between the two groups of infants.
Our survey was done on families that were seen at
health clinics, which may not be a true representation of
the general community. To minimize this difference, we
only included children, who had no chronic health problems, and had come for routine checkups, vaccinations or
minor ailments. Also, our sample does not represent families from small towns and rural areas and large national
surveys are required to obtain a clear-cut picture for the
whole country.
In conclusion, we found a significant relationship between the level of maternal education and the following
health outcomes: mother’s age on entry into motherhood,
number of children, (family size), the mode of delivery, infant’s birth weight, infant exposure to SHS, and infant hospitalization. Breast feeding rates were high at six months,
but feeding practices were not influenced by maternal education.
These findings pinpoint aspects of family health that
are linked with maternal education and underscore the
need for providing formal education for young girls to
achieve better health outcomes for the family, especially
for their infants. The importance of our findings lies in
the fact that female education is a major factor influencing family health not only in underdeveloped countries
and poverty-stricken populations, but also in urban areas
of a transitional country with adequate access to routine
health care.
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