
hildhood handicap is a major public health
concern especially in developing countries as

over three quarters of the world’s handicapped
children under 15 years of age are estimated to live in
this area.1  It is very difficult to define where child
health begins. In dealing with child health, one
should recognize that it is an outcome of many
intervening factors that start as early as the parent’s
early childhood and adolescence.  In the last decades,
this discipline has developed tremendously. The
health professionals have begun to move from a
narrow concept of maternal health to a more

C inclusive one that recognizes the role of much more
fundamental issues substantially influencing child
health.2 Among these conditions, are all factors
affecting maternal development that are consequently
reflected on her offspring. The economic, social,
cultural and educational environment in which girls
grow to womanhood, marry and child-bear affects
their future reproductive health and children. 

In the Arab World, some potential risk factors
issue of the traditions and beliefs still exist.
Women’s illiteracy, early marriage, multiparity and
consanguineous marriages are still dominant.3-6

Objectives: The objectives of this study were to
determine the relation between maternal education and
various maternal risk factors, identify the impact of
maternal education on the risk of childhood handicap and
estimate the proportion of childhood handicap that can be
prevented by maternal education.

Methods: Data was collected from all married women
attending the two major maternity and child hospitals in
Jeddah during April 1999.  Women with at least one living
child were interviewed for sociodemographic factors and
having at least one handicapped child.   The risk of having
a handicapped child and the population attributable risk
percent were calculated.

Results: Some potential risk factors are dominant in our
society as approximately 30% of women did not attend
school and 84% did not work.  Consanguineous marriages
accounted for about 43%. Pre-marriage counseling was
limited as only 10% of women counseled before marriage.
The proportion of unemployment and consanguineous
marriages decreased significantly by increase in maternal
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education level.  Conversely, the proportion of women
reporting pre-marriage counseling increased significantly
by increase in maternal education level.  Approximately,
7% of women reported having at least one handicapped
child.  The risk of having a handicapped child showed a
significant sharp decline with increase in maternal
education level.  At least 25% of childhood handicap can
be prevented by achieving female primary education and
up to half of cases can be prevented if mothers finish their
intermediate education.

Conclusion: Female education plays a major role in
child health. The results of this study suggest investment
in female education, which would have substantial positive
effects in reducing incidence of childhood handicap in
Jeddah.

Keywords: Childhood handicap, maternal education,
attributable risk.
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All study population gave their approval to be
included in the study.

Data and statistical analysis. Data entry and
analysis were carried out using SPSS version 9.05 for
windows. Maternal education was categorized
according to school education in the Kingdom as no
school (0 years of schooling), primary (1-6 years of
school education), intermediate (7-9 years of school
education), secondary (10-12 years of school
education) and university education or above (at least
13 years of education).  Nationality was defined as
mother’s nationality of origin.  Working mothers
were those who always worked prior to delivery of
the handicapped child.  The women were counted as
having a handicapped child if she reported to have at
least one living child under 15 years suffering from
an actually established physical, mental, auditory
and/or visual handicap as diagnosed by a medical
person. The proportion of women reporting a
handicapped child was calculated as:  Number of
women actually having at least one handicapped
child, multiplied by 100, and divide by the total
number of women in the study.

Chi-square test was used to detect significant
differences between proportions. Chi-square test for
trend in proportions was calculated to detect
significant trends. Logistic regression model was
fitted to calculate adjusted odds ratio for various
maternal education levels and the category university
or above was taken as the reference group. The
dependent outcome was having at least one
handicapped child (0 = no, 1 = yes). Adjustment was

Saudi Arabia has undergone tremendous economic
development in the recent years. Consequently, there
has been marked improvement in the health care
services and frank decline in infant morbidity and
mortality.  Development of health care services has
emerged the problem of handicapped children as
more feeble children survive. The prevalence of
major disabilities was estimated to be around 4%.7

Female education has advanced and more girls are
urged to attend schools. However, the level of
illiteracy among women remains elevated and about
39% of girls do not attend schools.8 Also
traditionally, girls marry at a young age,4,6 which
interrupts their education at an early stage. This
phenomenon is not unique for the Kingdom but is
dominant in the Middle East Area.4-6 Female
education has been previously recognized as a major
risk factor for child health. At present, our
understanding of risk factors are mostly derived from
studies in the Western Countries where maternal
illiteracy does not exist. Few experiences come from
the Third World Area and need to be strengthened
through research.

The objectives of this study were to: 1) Determine
the relation between maternal education and various
maternal risk factors in Jeddah; 2) Estimate the
impact of maternal education level on the risk of
childhood handicap and 3) Calculate the population
attributable risk percent (PAR%) of childhood
handicap that can be eliminated by maternal
education. 

Methods. Study site and data source.  Jeddah
city is one of the largest cities of the Kingdom of
Saudi Arabia with a population of 2.1 million.9 In
Jeddah, there are two major governmental maternity
and child hospitals that drain around 60%3 of women
of low and medium social class in Jeddah City.
These two hospitals contain 290 inpatient beds and
serve around 2000 patients per month.  A cross-
sectional study was performed in these two maternity
hospitals to collect data on all married women with at
least one living child during April 1999 either as
patient (inpatient or outpatient) or healthy (who
accompanied their child, any family member or a
friend). Two trained medical students, under direct
supervision of the medical staff, using structured
questionnaires, interviewed women who accepted
participation in the study in each hospital.  A pilot
study was carried out to test the questionnaire.
Information on sociodemographic factors and having
a handicapped child were collected.  A total of 914
women were identified.  In all, 826 (90%) were
eligible for the study and 713 (86%) accepted
participation.  The protocol was approved by the
members of the Department of Community Medicine
and Primary Health Care, Faculty of Medicine and
Allied Health Sciences, King Abdulaziz University.

Variables

Nationality

Eductions

Working status

Consanguinity

Premarriage counseling

Handicapped child

Categories

Saudi
Non-Saudi

No school
Primary school

Intermediate school
Secondary school

University & higher

Housewife
Working

No
Yes

No 
Yes

No
Yes

No (%)

419 (59)
294 (41)

211 (30)
121 (17)
119 (17)
134 (19)
128 (18)

597 (84)
116 (16)

404 (57)
309 (43)

639 (90)
  74 (10)

665 (93)
  48   (7)

Table 1 -  Sociodemographic characteristics of women attending two 
major governmental maternity hospitals in Jeddah.
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educational level. Conversely, the proportion of
women who counseled before marriage increased
with higher maternal educational level (Table 2). 

The risk of having a handicapped child showed a
sharp decline with increase in maternal education
level (Table 3).  Mothers who never entered schools
(OR=6.1, 95% CI=1.6-23.3) and those with
maximum 6 years of education (OR=5.8, 95%
CI=1.4-23.7) were at highest risk to have a
handicapped child than those reaching university
education. Still mothers with intermediate level of
education were at 5 times (95% CI=1.1-19.4) more
risk to have a handicapped child. Although mothers
reaching secondary education were at triple risk than
those with university education, results did not reach
statistical significance. None of the interactions
reached statistical significance. The attributable risk
percent demonstrated that maternal education could
be of benefit in preventing childhood handicap in the
population as approximately 25% of cases could be
eliminated by allowing mothers to primary education
and around a half could be prevented if their mothers
finished intermediate education. 

Discussion. Maternal development and child
health are a single rubric and there is no advantage in
looking to them as two different situations. The
environment in which girls grow to womanhood
undoubtedly affects their child’s health. Thus, it is
wise to try to intervene early in future mother’s
development. The results of this study confirm
previously published research on the existence of
maternal  risk   factors   in   our   society.3,4,6,8

Approximately, 30% of women did not attend school
and 84% were unemployed.  Illiteracy and female
unemployment are two factors documented to have a
negative impact on maternal and child health10-17 and
are prominent in Middle East Region. 

Data on maternal age and parity at the
handicapped childbirth were not possible to consider
as one woman could report more than one
handicapped child. However, the mother’s current

only carried out for mother’s nationality, education
level, working status and consanguinity. 

The population attributable risk percent (PAR%)
of mother’s educational level, was calculated as
follows: PAR%=(OR-1)xPc, divided by Odds Ratio
(OR) x 100, where:  OR = odds ratio and Pc =
proportion of exposed cases.  

Results. A total of 713 married women with at
least one living child were included in the study.
Their current age at time of data collection ranged
16-50 years (mean 31.3+/-0.3) and current parity
ranged from 1 to 16 with an average of four living
children.  As shown in Table 1, the majority was of
Saudi nationality (59%). Approximately, 30% never
attended schools and 84% were housewives.
Consanguineous marriages accounted for 43% and
only 10% reported counseling before marriage.
Approximately, 7% of women reported having at
least one handicapped child.  The proportion of
housewives and consanguineous marriages showed a
significant decline by the increase in the maternal

Housewives*

Consanguineous marriages*

Premarriage counseling*

No school 
(n=211)
No. (%)

198 (94)

109 (52)

  12   (6)

Primary school
(n=121)  
No. (%)

114 (94)

  55 (46)

    9   (7)

Intermediate
school (n=119)

No. (%)

110 (92)

   47 (40)

  12 (10)

Secondary school
(n=134) 
No. (%)

108 (81)

  53 (40)

  21 (16)

University &
higher (n=128)

No. (%)

67 (52)

45 (35)

20 (16)

*P<0.001

Table 2 - Potential risk factors by maternal educational level among women attending two major governmental maternity and child hospitals in Jeddah.

Maternal education

No school

Primary school

Intermediate school

Secondary school

University & higher

OR

6.1

5.8

4.6

3.6

1.0

95% CI

1.6-23.3

1.4-23.7

1.1-19.4

0.9-14.2

Reference

P-value

0.031

-

-

-

-

-

PAR%

24.7

14.1

13.1

13.6

Reference

Table 3 -   Adjusted odds ratio for the impact of maternal education on
having a handicapped child among women attending two
major governmental maternity and child hospitals in Jeddah.

PAR%-Population attributable risk percent, OR-Odds ratio
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aware of the importance of pre-marriage counseling
and access to health care services throughout their
reproductive life. Second, through the quality of life
of her offspring. Education strengthens mother’s
awareness of appropriate feeding practice, regular
childcare, early detection and better management of
life threatening conditions and efficient raising of
children. 

In conclusion, the results of this study emphasize
that the risk of having a handicapped child declines
with increase in maternal education level. Thus,
investment in female education will protect future
mothers and their children from considerable health
hazards. Moreover, female education will have
substantial positive effects in reducing the incidence
of childhood handicap in Jeddah.
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