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Low birth weight in Jordan: a hospital-based study
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ABSTRACT
Background: Low birth weight (LBW) is one of the leading causes of neonatal and infant mor-
bidity and mortality.
Objective: To determine the prevalence and possible risk factors associated with LBW in four
regional hospitals in Jordan.
Methods: This retrospective study analyzed the medical records of all singleton live births for
the period 2011–2015.
Results: A total of 22,789 singleton live births were included for this study. Of these, 4133
(18%) had a LBW. Rates of LBW increased over the 5 years study period. Factors associated with
LBW were preterm birth, pregnancy complications or comorbidities, older maternal age (�35
years), first-born infants, and having a female baby.
Conclusion: Midwives’ assessment and health education messages to mothers included aware-
ness of risk factors associated with LBW of neonates in Jordan. Effective public health interven-
tions need to highlight the importance of a healthy diet and valuing female off-spring.
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Introduction

Birth weight is a good indicator of maternal and neo-
natal nutritional status, and contributes to newborn
survival, growth, long-term health, and psychosocial
development [1,2]. Low birth weight (LBW) is defined
as “birth weight less than 2500 g” [3]. LBW is com-
monly due to intrauterine growth retardation, preterm
birth (babies born alive before 37 weeks of preg-
nancy), or a combination of both [4,5]. Worldwide,
more than 20 million LBW babies (15.5% of total
births) are born every year, with around 95% from
developing countries [4–6]. The prevalence of LBW in
developing countries is estimated to be 19%, com-
pared to 5–7% in developed countries [6,7]. The inci-
dence of LBW has not decreased in the last decade in
Asia and Sub-Saharan Africa [8].

LBW is one of the leading causes of neonatal and
infant morbidity and mortality [1,5,7,9]. It contributes
to about 75% of deaths in the first week of life [4,6].
Extensive research confirms that LBW infants are at
greater risk for developmental delays and increased
medical care costs [4,8,10]. LBW infants experience
health and learning problems of different types, which

can negatively impact their physical, cognitive, and
mental well-being [1,4,7]. Lifelong health problems
related to LBW include adult-onset diabetes,
coronary heart disease, hypertension, intellectual,
physical and sensory disabilities, and psychological
distress [1,4,6,11,12].

Risk factors associated with having a LBW baby
include being an adolescent or older mother (>35
years of age), low socioeconomic status, low educa-
tional level, first time mothers, pregnancy complica-
tions and comorbidities (such as anemia,
oligohydramnios, abruptio placenta, placenta previa,
hypertensive disorders during pregnancy), poor diet
and/or lifestyle choices during pregnancy, having a
female baby, multiple gestation, maternal smoking,
psychosocial stress, and insufficient antenatal
care [1,6,7,10–12].

While LBW trends and associated factors are well-
researched in developed countries, there is insufficient
published evidence from developing countries [10].
The prevalence of LBW in a global study reported that
rates in Jordan had increased from 8.8% in 1990 to
10.2% in 2002, and 19.6% in 2012 [1]. LBW accounted
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for 4.6% of all infant deaths in Jordan and is one of
the leading causes of neonatal death [13]. In Jordan, a
retrospective study by Mohammad et al. [14] aimed to
determine the impact of social factors on birth weight
(normal, low, and over birth weight) of 5414 full-term
singleton babies born in 2010. The authors found that
mean birth weight was lower in first born or female
babies, older mothers (>35 years), low monthly
income (<500 Jordanian dinar), and low maternal edu-
cational level.

To date, no study has been conducted either in
Jordan or any of the Arab countries to investigate
trends and factors associated with LBW. This study
investigated the trends in prevalence and medico-
social risk factors contributing to LBW in Northern
Jordan over a period of 5 years (2011–2015).

Materials and methods

Settings

This retrospective study investigated all singleton live
birth records over a 5-year period (2011–2015) in four
government-funded hospitals in Irbid governorate of
Jordan. Irbid governorate is located in the north of
Jordan. It has the second largest population in the
country and the highest population density in Jordan.
Irbid governorate has a population of 1,770,158. The
study was conducted in four government-funded hos-
pitals. Princess Badea Teaching Hospital for Obstetrics
and Gynecology is the biggest hospital in the central
of the governorate with an annual birth rate of 8816.
Al-Ramtha hospital located in the north-east of the
Irbid governorate has an annual birth rate of 1982. Al-
Yarmouk hospital in the north has an annual birth rate
of 1075, and Princess Raya hospital in the west has an
annual birth rate of 1520 [15]. Collectively, these hos-
pitals provide birthing services for around 14,000
women per year and offer different levels of maternity
services. Any complicated and high-risk cases are usu-
ally transferred to the Princess Badea Teaching
Hospital, which is a tertiary facility. Cesarean section
rates in the Princess Badea Teaching Hospital are
higher (44.6%) than those reported in the other three
hospitals (Al-Ramtham 15.6%, Al-Yarmouk 22%,
Princess Raya 19.7%) [15].

Data source

In the current study, cases were identified by search-
ing maternal health records for all singleton live births
during the study period. Multiple and stillbirths during
the study period were excluded. Extracted maternal

information included maternal age (<25 years, 25–34
years, �35 years); educational level (high school or
less, diploma, bachelor or more); parity (number of
children); and occurrence of pregnancy comorbidities
and complications such as anemia, oligohydramnios,
abruptio placenta, placenta previa, and hypertensive
disorders during pregnancy (yes, no). Newborn infor-
mation included gender (male, female), gestational
age which was defined as the number of weeks of
pregnancy and classified into two categories (<37-
week gestation (preterm) and �37-week gestation
(term)), and birth weight (grams). Maternal health
records with missing values for any study variables
were disregarded. Mothers who birthed more than
once in the survey period were also excluded, as
shown in Figure 1.

Statistical analysis

Data analysis was performed with SPSS version 22.
Collected data were cleaned and reviewed for com-
pleteness and consistency both within a single data
form and among different data forms. Frequencies,
means, and standard deviations were calculated as
appropriate on the maternal and neonatal variables.
To examine relationships between study variables and
LBW, a multivariate, stepwise regression analysis was
conducted. The relative contribution of each factor to
LBW was explained using the coefficient of determin-
ation (R2) from the multivariate model. An alpha level
of 0.05 was used for all statistical tests.

Ethical considerations

The study was approved by the Institutional Review
Board at Jordan University of Science and Technology
and the Ministry of Health in Jordan.

Results

A total of 22,789 singleton live births occurred during
the study period, of which 4133 were LBW infants
(<2500 g). Prevalence of LBW in the current study
period increased from 16.6% in 2011 to 19.2% in
2015. Table 1 presents the distribution of newborn
birth weights over the study period. Prevalence of
LBW over the study period (5 years) was estimated at
18%. Mean LBW for newborns was 2048.85 g. Maternal
and neonatal characteristics are presented in Table 2.

The best multivariate model associated with LBW
included preterm birth, maternal complications during
pregnancy, infants of older mothers, first born, and

2 K. MOHAMMED ET AL.



female infants (as shown in Table 3). This multivariate
model predicted 51% of the variance. Being born pre-
term was the strongest factor associated with LBW
(R2¼ 0.27) followed by infants of mothers who experi-
enced complications during pregnancy.

Discussion

The current study investigated trends and factors asso-
ciated with LBW in four hospitals in Jordan over
5 years. The current study estimated the prevalence of
LBW (<2500 g) infants to be 18%, which is similar to
other studies in developing countries such as Yamen
(18%) and Zimbabwe (16.7%) [1,16]. The prevalence
was, however, much lower than some other develop-
ing countries such as Ghana (26.1%) and India (27.1%)
[17–19]. Our estimation of LBW was higher than the
rate of 12.8% reported by Mohammad et al. [14] in
2010 in Jordan as well as similar countries such as

Figure 1. Sample selection.

Table 1. Distribution of newborn birth weights 2011–2015.

Total >2.5 <2.5 Percentage (>2.5) Percentage (<2.5)

95%
confidence
interval

Chi- square Sig. (p-value)Lower Upper

2011 3926 3274 652 83.4 16.6 82.23 84.56 1751.12 <.001
2012 4335 3585 750 82.7 17.3 81.57 83.82 1854.03 <.001
2013 3967 3249 718 81.9 18.1 80.70 83.10 1614.81 <.001
2014 5053 4098 955 81.1 18.9 80.02 82.18 1954.97 <.001
2015 5508 4450 1058 80.8 19.2 79.75 81.83 2088.90 <.001
Total 22,789 18,656 4133 81.9 18.1 81.36 82.36 9255.23 <.001

Table 2. Maternal and neonatal characteristics.
Demographic characteristics N¼ 365 (%)

Mothers’ age
Less than 25 years 1412 34.1
25–34 years 1643 39.8
More than 34 years 1078 26.1

Mothers’ educational level
High school or less 1355 32.8
Diploma 1895 45.8
Bachelor or more 883 21.4

Parity
1 child 1825 44.2
2–3 children 1457 35.3
4 children or more 851 20.6

Occurrence of pregnancy comorbidities and/or complications
Yes 1370 33.1
No 2763 66.9

Sex of baby
Male 2122 51.3
Female 2011 48.7

Gestational age
<37-week gestation (preterm) 2312 55.9
�37-week gestation (term) 1821 44.1

Mode of birth
Normal vaginal birth 2736 66.2
Cesarean section 1397 33.8

Place of residence
Urban area 1824 44.1
Rural area 2309 55.9
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Pakistan (10%), Ethiopia (10.5%), Iran (9.4%), and
Oman (9%) [6,7,20,21].

The differences in rates of LBW between countries
might be related to a number of factors. In Jordan,
most births (99%) occur primarily in public sector
facilities, which may not be the case in other develop-
ing countries. Jordan has developed a well-organized
health information system which can be used to cap-
ture and interpret trends in the incidence of LBW,
which may also differ from other developing countries.
There is a high level of obstetric intervention in
Jordan, and many preterm births are a result of early
induction of labour or cesarean section (CS). The CS
rate has increased from 19% in 2007 to 28% in 2012
[22]. This rising trend in CS and the possible associ-
ation with rising rates of LBW in Jordan needs to be
given special attention by healthcare services to
reduce unnecessary obstetric intervention.

The present study showed that factors correlated
with LBW included preterm birth, older maternal age,
parity, and pregnancy comorbidities and complica-
tions. This is consistent with the results of some previ-
ous studies [1,7,9,21]. In most studies, preterm birth is
reported as a dominant risk factor for LBW [7,9,17,21].
Greater attention to maternal diet, better health edu-
cation, and a reduction in obstetric intervention may
all contribute to reducing preterm births.

Results of this study showed older mothers were at
risk for having a LBW infant. This may be related to
the increasing number of women marrying and com-
mencing their childbearing later. The mean age at
marriage for females in Jordan has increased from
23 years in 2010 to 29 years in 2016 [23]. With couples
marrying later in life, more women are choosing to
have children at the age of 35 years and older. As
older mothers are at greater risk for certain complica-
tions during pregnancy that may require a CS, these
social changes may be simultaneously contributing to
an increase in LBW. Researchers have shown that the
occurrence of perinatal complications among pregnant

women of advanced age is significantly higher than
among younger women [1,21,24–26].

The findings of the current study also revealed that
pregnant women with pregnancy comorbidities and/
or complications were more likely to give birth to LBW
babies than those without such comorbidities and
complications. If the complications progress in preg-
nancy or fetal distress becomes apparent, then pre-
term births are more likely [9,21,27]. According to the
World Bank [28], 35% of Jordanian women suffer from
anemia which may be associated with diet and fre-
quent childbearing. Furthermore, research on smoking
(active and passive) and birth outcomes have found a
high prevalence of smoking among males (50%) in
Jordan [29]. High hematocrit is linked to hypertensive
conditions in pregnancy, and smoking increases the
risk for preeclampsia, placenta previa, and abruption
placenta [9,21]. Current findings highlight that active
prevention, early diagnosis, and timely management
of obstetric comorbidities and complications are espe-
cially important.

In this study, being a first-born infant was identified
as a risk factor. It is well-recognized that second and
third babies weigh more than the first [25]; however,
the risk of LBW again increases with the fourth and
subsequent babies [25]. The findings of this study are
similar to most previous studies [4–6,19,21,30]. Our
findings suggest that primiparous women may not
have enough knowledge to plan their diet to minimize
risks and ensure a healthy birthweight of their new-
born babies.

The current study found an association between
female infants and LBW, which is consistent with pre-
vious studies [6,7,9,11,12,16]. One Jordanian study
reported that women who knew that they were preg-
nant with a male baby tended to have significantly
more antenatal visits than women pregnant with
female baby [31]. This may be related to the fact that
most Jordanian families continue to prefer males over
females, as a son continues the family name, contrib-
utes to the financial well-being of the family, and

Table 3. Multivariate linear model (stepwise stepping procedure) for differences in mean LBW of newborn babies.

Variable

Unstandardized
coefficients

Standardized
coefficients

p Partial R2

95% Confidence interval for B

B Std. Error Beta Lower bound Upper bound

Preterm babies� 294.33 18.90 0.25 <.001 0.27 257.28 331.38
Occurrence of pregnancy

comorbidities and/or
complications

172.29 19.27 0.14 <.001 0.11 134.51 210.08

Older mothers (�35 years) 89.75 12.56 0.12 <.001 0.08 65.13 114.37
First born infant 51.56 12.01 0.07 <.001 0.04 28.02 75.10
Female baby 17.46 11.28 0.05 .001 0.01 21.17 32.49
�Preterm babies¼ babies born alive before 37 weeks of pregnancy.
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retains family loyalty [14,32]. Women who are preg-
nant with a female baby may ignore their health, not
maintain a healthy diet, or adopt unhealthy lifestyle
habits. All of these factors may contribute to LBW
infants. Educating pregnant women about the risks
and consequences of LBW on the immediate and
long-term health of their newborn may reduce the
prevalence of LBW in Jordan.

No significant association was observed between
the maternal level of education and LBW, which is
consistent with the results of some previous studies
[6,19]. It could be that many women in Jordan are
now receiving more education. Although some studies
suggest an association between lower levels of mater-
nal education and LBW [1,12,21,26], this was not
evident in the current study.

Conclusion

Despite universal health care services provided via a
public network system in Jordan, the mean national
prevalence of LBW is still high. In order to reduce pre-
term birth rates, educational interventions for high-risk
groups are required especially for older women (>35
years). Furthermore, family planning education and
support are needed to help women achieve appropri-
ate interpregnancy intervals, maintain proper nutrition
during pregnancy and reduce factors contributing to
high-risk pregnancies.

Limitations

The present study has several limitations that need to
be acknowledged. The findings can only be general-
ized to singleton live pregnancies in government-
funded hospitals in Jordan, where they provide care
for women with low and high obstetric risk. In add-
ition, these hospitals provide care for women of low
or moderate income and for those who have govern-
ment-funded health care insurance. While the findings
of this study are applicable to singleton live pregnan-
cies in countries who share similar cultural and trad-
itional values as Jordan, health care delivery may vary.
Due to the data collection methods, some influential
characteristics of pregnancy, such as the weight of
mother, number of prenatal care visits, and total fam-
ily income were not available, but should be sought in
future research if possible.

Implications for practice

The findings of the current study inform our under-
standing of some factors affecting LBW of neonates in

Jordan. Although there are widespread health care
and good reporting systems in the country, changes
in maternity practice have been slow to follow best
available evidence. Awareness of risk factors for LBW
infants by midwives and nurses will enable at-risk
mothers to be identified, receive early interventions
such as iron and folate supplements, and receive
health education about diet and family planning. The
government needs to encourage continuity of midwif-
ery care for all women and a reduction in unnecessary
obstetric procedures (such as CS). The development of
effective public health interventions for at-risk mothers
need to be considered, especially around cultural
issues that value the contribution of women to
Jordanian society.
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