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ABSTRACT

Background: Low birth weight (less than 2500 grams) (LBW) is a reliable indicator in monitoring and evaluating
the success of maternal and child health programs. Giving birth to a LBW infant is influenced by several factors.
Objective: The aim of the study was to determine the incidence of LBW among live born full term deliveries in Al-
Adan governmental hospital and to study the possible determinants of its occurrence.

Methods: The first phase of the study was a descriptive one including all live born full term deliveries of women
attended the hospital within the first 2 months of pregnancy and followed up till delivery. In the second phase LBW
women (cases) were compared with a double number of women who gave birth to normal birth weight infants.
Results: Among 939 women eligible for the study, the incidence of LBW was 7.8%. Reproductive age lower than
25 years, gestational age lower than 40 weeks, history of previous abortion, primiparity, maternal underweight
and anemia were detected as independent risk factors for LBW. On the other hand, obesity was a protective factor.
Conclusion: Low birth weight occurs frequently in Kuwait, although its incidence is much lower than in many
countries in the region. Prenatal management of modifiable factors and adequate antenatal care and screening for

susceptible women should be a target for all obstetricians for reducing the incidence of LBW
Key words: Low birth weight- incidence- associated factors.

INTRODUCTION

Low birth weight (LBW) is the weight at birth of
less than 2500 grams irrespective of the gestational
age. It is a reliable indicator in monitoring and
evaluating the success of maternal and child health
programs.! Across the world, neonatal mortality is
20 times more likely for low LBW babies compared
to heavier babies. Such LBW babies remain a
burden on government expense in developed
countries and a permanent problem for their families
in developing countries.*

At the population level, the proportion of babies
with a LBW is an indicator of a multifaceted public-
health problem that includes long-term maternal
malnutrition, ill health, hard work and poor health
care in pregnancy. On an individual basis, LBW is
an important predictor of newborn health and
survival©® The evidence suggests that LBW, as a
poor birth outcome, affects the person throughout
life course and is associated with a higher risk of

developmental impairments including cognitive
development, medical and health outcomes in
adulthood.”

On average, the incidence of LBW is estimated to
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be 16% worldwide, 19% in the least developed
and developing countries and 7% in the developed
countries like Sweden, France, United States and
Canada.?*® The incidence of LBW varies among
countries, ranging from 4% to 6% in Western
countries and much higher in developing countries.
It is estimated worldwide that more than 95% of
LBW infants are born in developing countries.
Seventy two percent of LBW infants are born in
Asia, although large differences exist in WHO Asian
regions and its sub-regions. It is estimated that there
are 8% of LBW infants in Eastern Mediterranean
region.”) The incidence of LBW is 31% in South
Asia followed by Middle East and North Africa
(15%), Sub-Saharan Africa (14%) and East Asia and
Pacific 7%.® The reduction in the incidence of
LBW by one-third between 2000 and 2010 with the
objective of reducing child mortality is one of the
Millennium development Goals established by the
World Health Organization and proposed in 2005 in
their “Declaration and Recommendations for
Action”.®V

Giving birth to a LBW infant is influenced
by several determinants including maternal
variables, socioeconomic status and environmental
factors.1%!D The biological processes that affect the
in-utero fetus are related to the mother's physiology,
including her nutrition, exercise, infections, and
consumption of tobacco, alcohol and other drugs.!?

Bull. Alex. Fac. Med. 46 No.2, 2010.
© 2010 Alexandria Faculty of Medicine.

pISSN: 1110-0834
eISSN: 2090-2948




For many women in the developing world, however,
economic, social and cultural factors make it
difficult for them to obtain the necessary food and
healthcare, which are closely interrelated.!!"®
Placental structure and function determine the
growth trajectory of the fetus. Several studies show
that abnormal placental growth is associated with
adverse pregnancy outcomes.">

Birth weight data are needed for monitoring and
evaluating progress towards achieving national
strategies for lowering LBW rates, as well as global
child survival goals of reducing infant and under
five child mortality. This study investigated the
magnitude of LBW in Kuwait and the contribution
of potential risk factors with LBW in all singleton
births in Adan hospital in Kuwait.

METHODS

Setting and design:

The present study was conducted during the period
from January to December 2006 inclusively in Al-
Adan hospital which is one of 6 general
governmental hospitals in Kuwait. In 2006, 6899
live birth deliveries were registered in that hospital
out of total 54571 live births in Kuwait.

The study design can be differentiated into two
phases. The first phase was a prospective descriptive
one to determine the incidence of LBW among full
term singleton women. All singleton Kuwaiti or
non-Kuwaiti women booked in the first two months
for antenatal care at Al-Adan hospital, during the
study period, were potentially recruited and followed
through their pregnancies until delivery.

Inclusion criteria included Kuwaiti and non-
Kuwaiti women, giving birth to live born singleton
infants without any apparent congenital anomalies,
- gestational age from 36 to 42 weeks, and completing
~ the study to an end point of delivery. Pregnant
women were usually enrolled at their first prenatal
visit.

Participants were deemed ineligible if they were
incarcerated, were planning to move from the area,
or gave birth on the day they were recruited into the
study. Also exclusion criteria included women with
sever chronic diseases, those with twin or multiple
pregnancies, or gave birth to less than 500 grams or
mare than 4000 grams newborn.

Recruitment efforts resulted in 1125 contacts from
potential participants. Only 912 pregnant women
were enrolled because they fulfilled the inclusion
criteria. Of them, 73 gave birth to LBW newborn
infants.

The second phase was a case-control study to
investigate factors that could be associated
~with LBW, whereas all women with LBW (case
group, n =73) were compared with a double number
of women gave birth to normal weight infants,
chosen randomly from the recruited women (control
group, n=146).

Informed written consent was taken from all
recruited women for the purpose of the study.
Data Collection

Study visits were scheduled, once early in
pregnancy (first trimester), during second trimester,
during the third trimester, and a fourth one at
delivery. Trained obstetricians in the chosen hospital
collected data by interviewing participants. In order
to ensure uniformity of data measuring methods that
relied on clinical judgment, they were trained on
data collection and the questionnaire was thoroughly
tested for clarity before it was accepted. Physical
examination, laboratory investigations, as well as
participants’ record study were conducted by the
trained doctors during each visit.

Study questionnaires

The structured interview method has been adopted
to collect data for *this study with a specially
designed questionnaire. It was derived from other
published studies dealing with the same topic as
well as from our own experience. It included
personal characteristics (age, nationality, education,
occupation, weight, height and BMI at the beginning
of pregnancy) and reproductive and clinical data
(gravidity, parity, history of previous abortion,
antenatal care, hypertension and anemia) in addition
to the new born measurements (gestational age,
gender, weight, height, and head circumference).
Measurements:

Parity was obtained by self-report during the
personal interview. Maternal age was based on age
at entry into the study. Anemia was defined as
having hemoglobin < 10.0 g/ dL or at any time point
during the pregnancy. Mothers were classified as
having gestational diabetes if they were diagnosed
with diabetes, initiated insulin, or received an
abnormal glucose tolerance test result during the
pregnancy. Hypertensive disease was defined as
having a systolic blood pressure > 160 mmHg or/and
a diastolic blood pressure > 90 mmHg and thus the
study included women with chronic hypertension,
pregnancy-induced hypertension and preeclampsia.

Maternal weight and height were measured upon
enrollment in the study and mother's weight prior to
pregnancy was based on self report. Maternal pre-
pregnancy body mass index (BMI) was calculated as
pre-pregnancy weight in kilograms divided by
measured height in meters squared. Body mass
index was used as a measure of obesity whereas
normal range was between 20 and less than 25.
Individuals with a BMI < 20 were categorized as
underweight. Individuals with a BMI between 25
and 29.9 were considered as overweight, while
individuals with a BMI of more than 30 were

considered obese. At delivery, just prior to giving

birth, mother's weight was measured to determine
weight gain during pregnancy.
Statistical Analysis

Simple descriptive statistics were used (mean
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+ standard deviation for quantitative variables,
and frequency with percentage distribution for
categorized variables). Analysis was initially carried
out based on a series of bivariate comparisons. In
order to control simultaneously for possible
confounding effect of the variables, multiple logistic
regression analysis was used

In the bivariate analysis Chi-square and Fisher
exact tests were used where appropriate to detect the
association between LBW and explanatory
variables. In multiple logistic regression analysis,
the association between exposure and outcome was
expressed in terms of odds ratio (OR) together with
their 95% confidence intervals (95% CI).

All the explanatory variables included in the
logistic model were categorized into two or more
levels (R = reference category): age (years): < 258 >
25; nationality: Kuwaiti®, non-Kuwaiti; occupation”:
working, not working; education: less than
secondary®, secondary or higher; gravidity: < 4R >
4; parity: 0%, 1-3, > 4; previous abortion: no R yes;
BMI: normal ¥, under weight, overweight, obese;
weight gain during pregnancy (Kg): < 12 R > 12
antenatal visits: non %, < 4, > 4; gestational age at
delivery (week): < 40 R > 40; newborn gender:
male ®, female; essential hypertension: no R yes;
gestational hypertension: no R yes; pre-eclampcia:
no®, yes; antepartum hemorrhage: no R yes; anemia
in first, second and third trimester: no R yes.
Analysis was performed using SPSS package

RESULTS

Out of 939 women participated in the study 73
gave birth to LBW infants with an overall 7.8%
incidence rate. Their characteristics were presented
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in table I. The mean gestational age at delivery was
38.8 + 2.5 weeks. Their mean birth weight was 2145
+ 305 grams, height 46.0 + 3.2 centimeters, head
circumference 32.4 + 1.9, and placental weight 516
+ 96-grams.

A total of 73 cases with LBW newborn were
compared with 146 women with normal birth weight
infants. The personal, clinical, conceptional and
obstetric characteristics with the results of bivariate
analyses were presented in tables II and III. The
results of the final analysis using multiple logistic
regression were summarized in table IV.

Results of multiple logistic regression analyses

No significant association between LBW and
personal factors of women was detected except for
age. Older women (> 25 years) were less liable to
give birth to LBW as compared to those < 25 years
old (OR = 0.2, 95% CI: 0.1 — 0.4). Among clinical
factors, conceptional and obstetric factors, higher
gestational age at delivery and mutiparity were
protective against LBW (OR = 0.2, 95% CI: 0.1 -
0.4). Women with previous history of abortion were
at higher risk of giving birth to LBW (OR = 1.2,
95% CIL: 1.1 — 1.6) Anemia in the first trimester was
significantly associated with LBW (OR = 6.3, 95%
CL: 3.1 — 12.9). Extremes of BMI were also
significantly ~associated with LBW, whereas
underweight was a risk factor and obesity was a
protective one (OR = 2.2, 95% CL: 1.1 - 4.2) and
(OR = 0.8, 95% CIL: 0.7 — 0.9) respectively. Gaining
weight > 12 kilograms during pregnancy was proved
to be protective against LBW (OR = 0.7, 95% CIL:
0.6-0.9)

Table I: Characteristics of low birth weight newborns

 Variable

~ Mean + Standard deviation

Gestational age ai delivery (weéks)

Birth weight (grams)
Birth height (grams)
Head circumference (cm)
Placental weight (grams)

388+25
2145+304.9

46.0+3.2

324+19
515.8+95.5

Table II: socio-demographic characteristics of cases and controls
' . Birth weig . '

VAbgé. (‘)"evz;rs):

<25y 43 295
>25 103  70.5
Nationality:

Kuwaiti 87 596
Non-Kuwaiti 59 404
Occupation:

Working 39 267
Not working 107 733
Education:

< secondary 59 404
Secondary or higher 87  59.6

32 438 X?=5.695
41 562 P=0.03
44 603 X =0.01
29 397 P=0.92
21 288 X=0.10
52 712 P=0.75
39 534 X?=3.33
34 566 P =0.07
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Gravidity:
<4
>4
Parity:
0
1-3
>4
Previous abortion:
No
Yes
BMI at beginning of pregnancy:
Normal
Under weight
Over weight
Obese
Weight gain during pregnancy:
<12Kg
>12Kg
Antenatal visits:
No
<4
>4
Gestational age at delivery:
<40
>40
Newborn gender:
Male
Female
Essential hypertension:
No
Yes

Pregnancy induced hypertension:

No

Yes

Pre-eclampcia:

No

Yes

Antepartum hemorrhage:

No

Yes :
Anemia in the first trimester:
No

Yes

Anemia in the second trimester:
No

Yes

Anemia in the third trimester:
No

Yes

2
90
34

116
28

64
16
51
15

90
56

15
88
43

73
73

78
68

145

143

145

146

110
36

112
34

123
23

63.0
37.0

15.1
61.6
233

80.2
19.2

11.0

43.8
37.0
8.2

61.6
384

10.3
60.3
29.5

50.0
50.0

534
46.6

99.3
0.7

97.9
2.1

99.3
0.7

100.0
0.0

753
24.7

76.7
233

842
15.8

43.8
11.0
349
10.3

32
18
18

56
17

13
40
20

60
13

38
35

31
42

36
37

53
20

37.0
47.9
15.1

67.1
329

43.8

24.7

247
6.8

76.7
23.3

17.8
54.8
274

82.2
17.8

52.1
479

90.4
9.6

87.7
12.3

89.0
11.0

91.8
82

425
57.5

49.3
50.7

72.6
27.4

X2 =497
P=0.03

X’ =248
P=030
X2=21.15
P <0.001

X2 =0.04
P=0.84

P=0.001%

P =0.003*

P=0.001%

P=0.001°

X =2293
P <0.001

X =16.67
P < 0.001

X’=4.18
P=0.04
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Table IV: Factors associated with low birth weight, results of multivariate

logistic regression analysis

Maternal'ﬁ‘ge (years):

<40® 1

>40 0.2 0.1-04

Gestational age at delivery (weeks):

<40® 1

>40 0.2 0.1-04

o® |

<4 0.2 0.1-0.5

>4 0.2 0.1-0.6

Previous abortion;

No® 1

Yes 1.2 1.1-1.6

Anemia in first trimester: .

No® 1

Yes 6.3 3.1-129

BMI at the beginning of pregnancy:

Normal® 1

Under weight 22 1.1-42

Over weight 0.9 0.7-12

Obese 0.8 0.7-0.9

Weight (%ain during pregnancy:

<12Kg® 1

>12Kg 0.7 0.6-0.9
DISCUSSION preterm deliveries.

According to the WHO statistics, the rate of LBW
worldwide is 17% (6% in industrialized countries
and 21% in developing countries). In consistent with
a previous study by El-Shazly et al that was
conducted during 2004 in Kuwait,"¥ the incidence
of LBW in our study was 7.8%. This rate is higher
than those reported in countries with minor LBW
rates like European countries (6.5%) or USA
(6.8%).(15) However, the incidence of LBW in
Kuwait is still far below the reported world average
of 16.0% in general. Also, it is lower than the
average incidence for Asian countries (19.7%) that
ranged from very low as in China (6.7%) to very
high as in India (30.0%)">'” This low figure
reported in Kuwait was mainly attributed to the
availability and accessibility of antenatal health care
facilities developed in Kuwait.

In the Eastern Mediterranean Region, the
incidence of LBW in the Islamic Republic of Iran
was 10% as published in 20077 12.8% as
published in 2009,"® and 6.8% in a more recent
study published in 2010."” In Saudi Arabia, Al
Eissa et al,® in their multicentre prospective study
in Riyadh, reported an incidence of LBW of 7.4%
among live born infants. However, another study
found an incidence of 13.6% LBW in a cohort of
infants studied in Al-Taif. @ These wide variations
may be due to the study design, setting, and
population sample, and inclusion of exclusion of

In the present study various factors associated with
LBW were identified. Reproductive age lower than
25 years, gestational age lower than 40 weeks,
history of previous abortion, primiparity, maternal
underweight and anemia were detected as
independent risk factors for LBW. On the other
hand, obesity was proved to be a protective factor.
These results are in agreement with that published in
the literatures for many factors.(1572%)

Findings from international studies have shown an
association between lower maternal age and giving
birth to a LBW infant.!%* Our results revealed that
LBW mothers were significantly had lower mean .
age than mothers of normal birth weight, and that
women less than 25 years old had greater risk of
LBW. In agreement, Kuo® found in his study
higher incidence of LBW among adolescent than in
adult women. This could be due to under
development of female genital organs particularly
the uterus. Older women may not be at increased
risk because of their age alone, but their age may
augment the impact of other risk factors. However,
Coutinho et al,'® found that extremes of age (less
than 20 and over thirty years old) were both
positively associated with LBW.

In this study, gestational age was significantly
associated with neonatal birth weight. Actually the
mean birth weight has been described as a function
of gestational age. It is recommended to suppress
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labor in women carrying small healthy fetuses,
supposing that no immediate fetal or maternal
indications mitigate towards the timely delivery of
undersized fetus.*?

It is known that gravity and parity are associated
with birth weight but it is unclear whether these
associations are causal or they reflect differential
- pregnancy planning.(26) Studies on the topic have
shown that primiparous women have a greater risk
of LBW than multiparous women.®”*® The results
of the present study revealed that gravity has no
association with LBW but multiparity was a
protective factor against LBW. This is consistent
with other studies reported that primiparae have a
worse pregnancy outcome than multiparae do.
However, these results should be interpreted
cautiously because the difference could be related to
- their age, height, pre-pregnancy weight, gestational
nutrition and use of antenatal care, in addition to the
presence of some obstetric morbidity among
them.?” Coutinho et al, found that parity was
associated with LBW in bivariate analysis but not in
multiple logistic analysis that might explain the
confounding effect of other factors."®

Previous spontaneous abortion and is known as
‘a determinant of LBW,?*? w hich was also seen
in our study whereas mothers with previous history
of abortion were at 20% higher risk to deliver
LBW babies compared to those without. Women
with a history of abortion have a greater chance of
having infant with LBW, and that the risk increased
as the number of abortions increased. A possible
explanation for this may be the association between
abortions and morbidities that affect placental
vasculature that is also associated with LBW.!'®
Infection, mechanical trauma to the cervix leading to
cervical incompetence and scarred tissue following
curettage are suspected mechanisms.®”

Documented research has confirmed that maternal
diseases increase the risk of delivering LBW
infants ‘These morbidities may be associated with
impaired fetal growth.®® In agreement with that, the
present study revealed that hypertension and
anaemia at any stage of pregnancy were encountered
in a significantly higher proportions among LBW
mothers. However, after logistic analysis only
anemia in the first trimester remained as an
independent predictor of LBW whereas women
suffered from anemia in the first trimester were at
more than 6 times higher risk to deliver LBW infants
than those without anemia. Low hemoglobin level
could lead to decreased oxygen support to the fetus
and might be a marker of some other risk factors
such as poor nutrition or infection that may could
independently cause LBW."* In Kuwait it is mostly
due to imbalance of food constituents, rather than
under-nutrition, leading to deficiency of certain
dietary elements. Special emphasis should be given

‘Birth Weight

to anemic women during antenatal care. Also routine
supplement may be warranted.

In the present study, extremes of BMI were
significantly associated with LBW. Under weight
was found to be a risk factor as proved by many
previous studies. On the other hand, obesity was
proved to be a protective factor. This could be due to
the fact that obese women have a greater risk of
developing hyperglycemic state that is commonly
associated with a greater gain in fetal weight.('®)

Results of the present study revealed that weight
gain of 12 kilograms at least during pregnancy was a
protective factor against LBW. Borkowski W, in his
study found that pre-pregnancy low BMI together
with small pregnancy weight gain rate is an
important risk factor for LBW.®? Also, Lawoyin TO
found that mothers who delivered LBW babies
gained significantly less weight in the 3rd trimester
and last 4 weeks of term pregnancy when compared
with controls who had normal weight babies.®?
Pregnant women must eat well and encouraged to
eat a variety of foods depending on body type and
weight before conception. Weight gain is a normal
and healthy part of pregnancy and physicians should
recommend general guidelines for healthy eating.
The pregnant woman's diet should include the basic
nutrients necessary to meet the demands of the
developing fetus to have a healthy birth weight.
Most women who deliver healthy babies gain about
12 kilograms more during pregnancy. Women who
are underweight prior to pregnancy should gain a
little more, and overweight women, a little
less.(25,31,32)

Finally, it was found in the present study that the
number of antenatal visits correlated negatively with
fetal weight at birth in the bivariate analysis but not
after adjustment for confounding. It is also possible
that those who did not attend antenatal care at all
comprise the group at lower risk of pregnancy
complications. The findings indicate that, while
more effort is needed to stimulate public awareness
of antenatal care, the approach to antenatal care
needs re-evaluation, with more emphasis on simple
and reliable means of identifying at-risk groups

We acknowledge some limitations in our study. As
we relied upon patient interview and record study,
the data obtained might be, to certain extent,
affected by the quality of recording. Also, as in any
case control study, the design of the study is by
definition retrospective and is subjected to recall
bias. There is a limitation with accuracy of the
duration of pregnancy and pre-pregnancy weight as
they were based on self reports from pregnant
women. Nevertheless, the results are consistent with
those coming from cohort studies. Also, other
potential factors that could affect birth weight as
smoking, consanguinity of parents, maternal
nutrition during pregnancy were not included.

Bull. Alex. Fac. Med. 46 No.2, 2010.
© 2010 Alexandria Faculty of Medicine.




Conclusion
Low birth weight occurs frequently in Kuwait,
although its incidence is much lower than in many
countries in the region. Young, under weight,
anemic, primiparous women who give birth before
40 weeks of gestational age are at risk of giving
birth to LBW. Prenatal management of modifiable
factors and adequate antenatal care and screening for
susceptible women should be a target for all
obstetricians for reducing the incidence of LBW
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