
ne of the salient WHO’s slogans of recent years
is “Children’s health is tomorrow’s wealth”.

However, children are to a great extent determined
by factors that operate in utero.1  At birth, fetal weight
is viewed as the crucial parameter that is directly
related to the health and nutrition of the mother, and
on the other hand, is an important determination of
the chances of the newborn to survive and experience
healthy growth and development.2  Furthermore,
recent data has shown an increased risk of
development of adulthood diseases such as diabetes
mellitus and hypertension for babies of low
birthweight.3

O WHO has defined low birthweight as a weight  of
less than 2500 grams at birth.1  A recent report shows
that the incidence of low birthweight is highest in
Asia (21%), and lowest in Europe (6%).  Throughout
Africa (15%), Latin America (11%), and North
America (7%).8 The incidence of low birthweight
does not only vary from country to country, but also
from region to region within the same country.  The
estimated incidence of low birthweight in Saudi
Arabia is a reported range between 4% and 14%,
with the highest in the El-Taif area.9-11

Fetal growth and birth weight is influenced by a
variety of factors, among which are: demographic

Objectives: To determine the relationship between low
birth weight and psychological stress during pregnancy, as
well as anthropometric measurements of Saudi mothers.

Methods: A total of 500 Saudi women were selected,
according to weight and gestation age of their new born
infants, one control was selected per one case (their weight
less than 2500 grams).  Data was collected from El-
Shamasy Maternal and Child Hospital at Riyadh city.
Four instruments were used; interview questionnaire,
psychosocial scales to measure life stresses, true sheet to
assess maternal anthropometric data and new form
characteristics.  Data was analyzed using SAS system.
Analysis techniques included chi-square, odd ratio and P
values at < 0.05 significance level.

Results: The results reflected an increased risk of low
birth weight newborns among women who had
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experienced an intermediate level of stress during a period
of 12 months prior to delivery. There was also an
association between low birth weight newborns and
maternal anthropometric measurements such as weight,
height, body mass index, and upper arm circumference.

Conclusion:  Saudi women who had an increasing amount
of stress during pregnancy, under weight and short stature
have an increased risk of having low birth weight babies.
More research is needed in different regions in the
Kingdom of Saudi Arabia by using the same test for
stressor during pregnancy or even using different tests for
measuring life stress during pregnancy.
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Methods. The study population comprised 500
newly delivered newborn and their mothers. They
were randomly selected from Saudi post-partum
mothers and their newborn infants within the first 24
hours after delivery.  Two hundred and fifty subjects
were cases and a similar number were controls.
Cases were mothers with low birthweight newborns
whose gestational age was > 37 weeks and weight <
2500 grams. Controls were mothers with normal
birthweight newborns whose gestational age was >
37 weeks and weight > 2500 grams.

The study was conducted at El-Shemasy Maternity
and Children Hospital in Riyadh City.  The hospital
is a large tertiary Ministry of Health affiliated setting
that offers medical services free of charge to all
citizens.

Data collection was achieved through the
utilization of two techniques: 1) A structured
interview for collection of sociodemographic
information and psychosocial stressors during
pregnancy, and 2) Measurement and recording of
maternal anthropometric data and newborns’ weight.
Hence, the tools of data collection were: a) an
interview schedule for the former, and b) a check-list
for the latter.

Psychosocial stressors were specified according to
life stressors scale.31 The scale covers ten different
areas of stress: 1) familial; 2) marital; 3) health; 4)
reproduction; 5) social; 6) academic; 7) housing; 8)
legal; 9) financial; and 10) mesalenous. The scale
comprised 105 stressful life events. Each life event
was assigned a numerical value weight that ranged
from 2 to 11.5. Subjects were asked to indicate
whether they had experienced any of the listed events
during the 12 months prior to delivery. The summary
score on the scale was computed by adding together
the numerical value of each experienced event.  The
numerical value score of > 136 indicated exposure to
high stress, < 100 indicated exposure to low stress,
and 101-135 indicated exposure to intermediate
stress.

Maternal anthropometric data included height,
weight, body mass index (BMI), and mid-upper arm
circumference (MUAC).  BMI was calculated from
maternal weight in kilograms divided by maternal
height in square meters. It was used for assessment of
maternal obesity. Women with a BMI> 26 were
considered overweight or obese. Those with MUAC
< 22.1 cm were considered malnourished.

Data was analyzed using SAS (Statistical Analysis
System, Cary NC). Statistical significance was
defined as P < 0.05. Analysis techniques included X2,
Phi coefficient, contingency coefficient and
univariable analyses were used to identify the
variable significantly associated with low
birthweight.  A 95% confident interval was
calculated to estimate the significance of odd ratios.

characteristics; pregnancy medical risks; pregnancy
complications; environmental risks; adequacy of
antenatal care; smoking; and inadequate nutrition
during pregnancy.5,6,12-15

One emerging factor is exposure to psychosocial
stressors.  Several recent researches evaluated the
association between exposure to psychosocial
stressor and low birthweight.  Most of them have
delineated a correlation between exposure to major
stressful life events and the incidence of low
birthweight births.  They suggested that stress leads
to Catecholamines release, decreased placental
perfusion, and uterine irritability.  All together,
ultimately lead to either intrauterine growth
retardation or preterm labor and produces a low
birthweight newborn.14,-18  On the other hand, some
other researchers revealed such an association among
Black-American women only or negated such an
association.19-22

The relationship between nutrition in pregnancy
and fetal size at birth has been investigated by several
researchers, where various measures of poor
nutritional status during pregnancy have been linked
to unfavorable pregnancy outcome, particularly low
birthweight.4,7,18  In one of these studies, maternal
weight accounted up to threefold increases the risk of
having a low birthweight infant, even when
controlled for other known risk factors. The study
explained such correlation by poor nutrition,
increased vasoconstriction, resulting in decreased
available glucose and lower blood pressure leading to
reduce placental perfusion.18  Nutrition in pregnancy
has been measured by several researches through
maternal weight gain and anthropometric
measures.7,18,23

Reducing the incidence of low birthweight has
been a major goal of various medical and
governmental organizations, but progress in
achieving this objective has been slow.  One of the
reasons for this failure has been due to the poor
understanding of the many risk factors associated
with low birthweight. Such an understanding should
be based on regional, rather than universal data,
because women’s childbearing behaviors are
culturally-bound.

In Saudi Arabia, there is low female literacy, early
age of marriage, high parity, short inter-pregnancy
intervals, parental consanguinity, joint family system
with traditional lifestyle, strong social support, and
under utilization of antenatal health services.24  The
present study aims to shed some light on the
association between maternal anthropometric
measurement, as well as exposure to psychosocial
stressors and low birthweight births in the Saudi
community. This data is, indeed, essential in the
design of interventions and evaluation of programs
targeted to reduction of the incidence of low
birthweight in the Kingdom.
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General characteristics

Age

<20
20-24
25-29
30-34
35+

Education

Illiterate
Primary up to Secondary
University +

Occupation

Unemployment
Employment

Consanguinity

Unemployment
Employment

Parity

One
Two, three, four
Five+

Sex of newborn

Male 
Female

Antenatal visits

Inadequate care (<5 visit)
Intermediate (5-8 visit)
Adequate care (>8 visit)

Socio-economic status

Lower socio-economic
Middle socio-economic
Upper socio-economic

Presence of house hold helper

Not present
Present

NBW N=250
No (%)

  14   (6)
  59 (24)
  65 (26)
  62 (25)
  50 (20)

160 (64)
  68 (27)
  22   (9)

230 (92)
  20   (8)

199 (79.5)
  51 (20)

  35  (14)
  98 (39)
117 (47)

112 (45)
138 (55)

  60 (24)
101 (40)
  89 (36)

180 (72)
  62 (25)
    7   (3)

176 (70)
  74 (30)

NBW N=250
No (%)

  50 (20)
  63 (26)
  50 (20)
  43 (17)
  43 (17)

158 (63)
  62 (25)
  30 (12)

233 (93)
  17   (7)

184 (74)
  66 (26)

  73 (29)
115 (46)
  62 (25)

133 (53)
117 (47)

  74 (30)
101 (40)
  75 (30)

193 (77)
  48 (19)
    9   (4)

184 (74)
  66 (26)

P-value

P<0.05*

P>0.05

P>0.05

P>0.05

P>0.05

P>0.05

P>0.05

P>0.05

P>0.05

Table 1 - Distribution of mothers according to their newborn weight and general characteristic.

NWB - Normal birth weight,  LBW - Low birth weight,  *Statistically significant
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P value

P<0.05*
P>0.05

P<0.05*
P>0.05

P<0.05*
P>0.05

P<0.05*
P>0.05

Results. Table 1 shows that maternal age and
parity are associated with low birthweight (P < 0.05).
The percentage of teenage mothers who gave birth to
LBW babies (20%) almost fourfold that of those who
delivered NBW ones (6%).  While the percentage of
primiparas who gave birth to LBW babies (29%)
nearly doubled that of those who delivered NBW
ones (14%). Mothers’ education, occupation,
attendance of antenatal visits, socioeconomic status,
as well as newborn’s sex, were all not associated
with low birthweight.

The exposure to stressful life-events during
pregnancy is associated with low birthweight (P <
0.05).  The percentage of mothers with low
birthweight babies who were exposed to intermediate
stressors during pregnancy (25%) almost double that
of mothers who experienced the same level of stress
and gave normal birthweight babies (17%). Among
the mothers who were exposed to low stressors, 66%
gave normal and 52% gave low birthweight babies.

Table 2 reveals that mothers’ anthropometric
measurements are associated with low birthweight.
The percentage of underweight mothers who gave
birth to LBW babies (23%) nearly three folded that
of the same weight group mothers who delivered
NBW babies (9%).  The difference is statistically
significant (P < 0.05).  The same pattern is observed
in relation to maternal height; 12% LBW compared
to 4% NBW among mothers with shot status. Again,
the difference is statistically significant (P < 0.05).
Only 8% of mothers of NBW babies were under
weight, compared to 19% of mother of LBW ones (P 

Mother’s measurements

Mother’s post partum weight

 <40 kg
   40 kg

Mother’s height

<140 cm
  140 cm

Mother’s body mass index

<19.8 kg/m2
  19.8-26 kg/m2
>26 kg/m2

Mother mid arm circumference

<22.1 cm
  22.1 cm

NBW N=250
No (%)

  22   (9)
228 (91)

  11 (4)
239 (96)

  20   (8)
114 (46)
116 (46)

  30 (12)
220 (88)

LBW N=250
No (%)

  58 (23)
192 (77)

  33 (12)
217 (88)

  49 (19)
126 (50)
  77 (30)

  62 (25)
188 (75)

*Statistically significant

Table 2 - Distribution of mother according to their newborn birth weight and maternal anthropometric measurements.

Variable

Psycho-social stressor

Low stressors
Intermediate stressors
High stressors

Mother’s pre-pregnancy weight

<40 kg
  40 kg

Mother’s height

<140 cm
  140 cm

Mother’s body mass index

<19.8 kg/m2
  19.8 - 26 kg/m2
>26 kg/m2

Mother’s mid arm circumference

<22.1
  22.1

Odd ratios

  1.00
  2.0*
1.6

  3.3*
  1.00

2.8
  1.00

  2.2*
  1.00

    0.5**

  2.6*
  1.00

*Statistically significant: increased risk for LBW 
**Statistically significant: increased risk for LBW 

Table 3   - Association between low birthweight and anthropometric
measurements and psychosocial stressors, odd ratios and
95% confidence interval (95% CI).

95% Confidence
intervals

1.2-3.2
1.0-2.6

1.9-5.6

1.4-5.8

1.2-3.9

0.4-0.8

1.6-4.5
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0.05).  The same pattern is noticed in relation to
mothers MUAC; only 12% of NBW mothers were
malnourished compared to as much as 25% of
mothers of LBW ones (P < 0.05).

The estimated odd ratios that measure the degree
of association between risk factors and low
birthweight and their corresponding confidence
intervals for significant maternal variables are
displayed in Table 3.  

The results of the present study revealed an
association between low birthweight and each of the
maternal age and parity. This is in line with the
findings of several researches.15,17,25  They all
ascertained that low birthweight is associated with
primiparity and teenage pregnancy. However, Moore
et al had negated the association of low birthweight
with parity. Furthermore, he revealed that low
birthweight risk increases with increased maternal
age.

Although the association between mother’s
exposure to stress during pregnancy and increased
risk of low birthweight babies is well documented in
the literature14-18 yet some researches had negated
such an association.  McCormick et al found that
stressful life events had a negative effect on
birthweight, but the effect became non significant
when controlled for smoking.26 Nordentoft et al
found no association between psychosocial stress and
intrauterine growth retardation.27  The results of the
study revealed an association between low
birthweight births and exposure to intermediate
stressors during pregnancy, and not to high stressors.
This could be explained by the fact the Saudi society
is characterized by the presence of strong social
support among family, relatives, and other society
members, where they tend to help each others in
stressful times.

Discussion. The influence of maternal
malnutrition on birthweight has gained special
interest in view of the possible nutritional
interventions. Anthropometry provides a simple,
reliable and low-cost method of assessing maternal
nutrition status.28  A large body of evidence suggests
that pre-pregnancy weight and antenatal weight gain
are important determinants of fetal growth.4,7,18  This
may seem in line with the findings of the present
study, yet comparison is difficult because the
researchers have measured postpartum weight
whereas most other studies used pregnancy weight.
Few, on the other hand, had used postpartum weight
and came up with comparable findings.23,29

In the present study, women who were short (<
140 cm) appeared to have a significantly higher risk
of low birthweight.  This is in accordance with the
findings of Wen et al and Mavalanker et al.17,30

Maternal height could effect intrauterine growth
through either genetic or environmental mechanisms.
Part of the mother’s genetic potential would be
passed on to the fetus, and any deficit in her stature
could impose physical limitations on the growth of

the uterus, placenta and fetus.
Body mass index in the study was significantly

associated with low birthweight. The smaller the
body mass index, the greater the chance that the
mother will give a low birthweight infant. This result
is supported by findings of Madani et al, and Moore
et al.10,22

Some studies suggest that higher infant
birthweights are associated with an increase in
maternal upper arm subcutaneous fat. Where
maternal upper arm circumference is greater in
mothers, who had normal birthweight babies,
compared with that of those who delivered low
birthweight babies.10,28  The results of the present
study are in accordance with the above mentioned
findings.

In conclusion, exposure to psychosocial stressors
during pregnancy and poor maternal anthropometric
measurement are directly associated with increased
risk of low birthweight among the study subjects.
Further studies are needed before generalization of
the findings to all Saudi women.
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