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ORIGINAL ARTICLE

STUDY OF THE ASSOCIATION OF THE NUTRITIONAL PROFILE
OF PREGNANT WOMEN WITH THE BIRTH WEIGHT
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Houda Elfane', Sanaa El-Jamal', Khadija Sahel', Mohamed Mziwira?, Mohammed El Ayachi!, Rekia Belahsen'
'"Laboratory of Biotechnology, Biochemistry and Nutrition. Training and Research Unit on Nutrition and Food Sciences.

Department of Biology, Faculty of Sciences, Chouaib Doukkali University, El Jadida, 24000 Morocco
2Ecole Normal Supérieure, Hassan II University, Casablanca, Morocco

ABSTRACT

Background. Low birth weight (LBW) is an important predictor of neonatal morbidity and mortality. It reflects the
nutritional status of the mother and the quality of health care services during pregnancy.

Objective. The objective of this study is to determine the factors associated with low birth weight of children born to
Moroccan pregnant women in the province of El Jadida.

Material and Methods. This cross-sectional case-control study was carried out in the maternity ward of El Jadida
provincial hospital on 344 parturient women, half of whom had given birth to children with an LBW and the other half
of children with normal weight (NW) at birth. Information on maternal gestational and socioeconomic characteristics as
well as eating habits was collected using a questionnaire and anthropometric measurements were taken on the newborns.
Results. The study identified 172 parturient who gave birth to newborns with LBW and 172 parturient who gave birth to
newborns of NW. The proportions of LBW are greater in first-time mothers (50.6%) and professionally inactive (86.6%).
The mean weight of LBW newborns is 2013.95 + 372.95g compared to 3380 = 217.59g for NW newborns. The determined
factors associated with LBW are the low socio-economic level (OR = 3.18; 95% CI: 1.09-9.23), insufficient monitoring of
prenatal consultation (OR = 2.91; 95% CI: 1, 71-4.95), origin from rural areas (OR = 0.52; 95% CI: 0.30-0.91) and lack
of nutritional education (OR = 0.17; 95% CI: 0, 09-0.34). The daily calcium intake in mothers of newborns with LBW is
33.82% of the recommended daily allowance (RDA), the daily iron requirement coverage was 50%, folates 66, 16% and
zinc 87.72% of the RDA.

Conclusions. Well-targeted and coordinated education and awareness-raising actions on early pregnancy and feeding
pregnant women could have a positive impact on improving the birth rate of children with a weight deficit.

Key words: pregnant woman, low birth weight, risk factors, newborns, anthropometric measurements, nutritional status

INTRODUCTION more likely to give birth to low birth weight children

[21]. According to the World Health Organization

Low birth weight (LBW) is a major public health
problem, leading to higher perinatal morbidity and
mortality, in both developed and developing countries
[27]. LBW includes both preterm births (<37 full weeks
of gestation) and term newborns with intrauterine
growth retardation, but it remains an important
indicator of perinatal health due to its association
with survival, health status and development of the
newborn [13]. In addition, the intrauterine nutritional
environment is an important determinant of the state
of health and subsequent growth of an individual.
Pregnant women with poor nutritional status, living
in difficult conditions and receiving poor nutrition, are

(WHO), there are some 20 million newborns with
LBW every year [26], the causes and consequences of
LBW are often complex and play an important role in
the life cycle of the individual. This leads to significant
consequences for companies, in terms of very costly
support and in terms of losses in human capital
and economic productivity [14]. In 2012, the World
Health Assembly (WHA) approved a Comprehensive
Implementation Plan on Maternal, Child and Young
Child Nutrition, which includes six global nutrition
goals. One of these goals is the ambitious 30% reduction
in the prevalence of PNH between 2012 and 2025 [26].
Morocco, however, recorded a rate of 17.3% of births
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with a low weight in 2015. This rate placed Morocco in
fourth place among African countries recorded with
a high rate of births with a low weight [3]. In fact,
anthropometric measurements of the newborn are
fairly reliable indicators of the mother’s state of health
and nutritional status before and during pregnancy.
They are influenced by geographic, genetic, racial and
nutritional factors [6].

The objective of this study is therefore to study
certain maternal and socioeconomic risk factors
associated with LBW and the relationship between the
nutritional status of pregnant women and the weight of
newborns at birth.

MATERIAL AND METHOD

The study took place at the maternity ward of the El
Jadida provincial hospital over a period from January
1 to December 31, 2018. This hospital represents a 2nd
level public health structure with a high influx of the
rural population.

Sample

This is a cross-sectional case-control study that
was carried out at the time of delivery, with 172
mothers and their normal weight (NW) infants and
172 mothers with infants with LBW. A normal weight
child (NW) is defined as any newborn whose birth
weight is between 2,500 and 4,000 grams. A low birth
weight child (LBW) is defined as any newborn whose
birth weight is less than 2500 g regardless of the term
of pregnancy.

Inclusion and exclusion criteria

All children born alive and their mothers are
included in this study. Stillbirths and fetal deaths in
utero are excluded from the study.

Information collected

The information was collected using an established
questionnaire, making it possible to collect data on
socio-demographic and gestational factors. Another
semi-quantitative food frequency questionnaire was
also completed with the participants in this study to
transcribe the food consumption habits of the sample
studied. The frequency of food consumption was
reported per day, week or month and the portion size
consumed by women was estimated. Daily intake is
calculated by multiplying the relative frequency of
consumption of each food by the nutrient content,
standard serving size and amount of serving taken
by each woman, obtained from the program Bilnut,
version (2.01) [23].

Collection of anthropometric data at childbirth

In mothers, the weight is measured in kilograms,
before childbirth, using a scale in a standing position,
motionless, without support, wearing only underwear.
The mother’s height was measured using an adult
measuring board, graduated in centimeters with the
feet together, the arms hanging alongside the body, the
knees well extended, the back, the buttocks and the
heels applied against the vertical upright of the board.

The body mass index (BMI) was calculated by
dividing the weight in kilograms by the square of the
height in meters [28]. In newborns, data collection on
weight, height, head circumference,armcircumference,
thoracic perimeter and sex is collected within the first
two hours after childbirth. The newborn’s weight is
measured to the nearest 10 g using a SECA® brand
baby scale. The height is measured using a measuring
rod graduated in centimeters with the naked newborn
flat on his back, the head firmly held against the fixed
headrest board and the thighs and knees extended by
the interviewer. Head circumference is measured at its
greatest diameter. The thoracic perimeter is measured
at the level of the nipples and the arm circumference
on the left arm midway between the acromion and
the olecranon. All these measurements were taken in
centimeters using an inextensible tape measure.

The Ponderal index (PI) is arrived at by the
following formula:

PI = birth weight x 100 / (Crown heal length)*[8].

The Apgar score

The Apgar score is used to measure the state of the
vital functions of a newborn baby, the elements that
include it are: skin color, heart rate, reflexes, muscle
tone and breathing. This Apgar score is designed to
assess signs of hemodynamic compromise such as
cyanosis, hypo perfusion, bradycardia, hypotonia,
respiratory depression or apnea. Each element is
scored 0, 1 or 2 depending on the conditions observed,
then the results are then added together to give a score
out of 10. The maximum score is 10 points, equivalent
to the best possible health condition. The Apgar score
is normal if it is > 7 at 1 minute and 5 minutes after
the infant is born. A score <7 and a fortiori less than
3 should lead to appropriate management requiring
neonatal intensive care [16].

Statistical analyses

Statistical analyses are performed using SPSS
software (Statistical Package for the Social Sciences)
version 23. A bivariate analysis was performed using
Pearson’s Chi-square test to separately study the
independent variables associated with the dependent
variable (LBW). The percentages of low birth
weight were compared in the different modalities of
the independent variables collected. Comparisons
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between two groups were made using Student’s test.
Comparisons between three or more groups were
made using an ANOVA followed by a Tukey test
to determine the differences between the groups.
Correlations between two continuous variables were
determined by calculating the Pearson coefficient (r).
The probability threshold p < 0.05 was retained as
statistically significant.

Ethical considerations

The investigation obtained the approval of the
regional directorate of the Moroccan Ministry of
Health in greater Casablanca. Participation in the
survey was subject to the free and informed consent
of the persons selected. After receiving a detailed
explanation of the survey process and conditions, the
female respondents were free to decline or withdraw
from the survey at any time.

RESULTS

Table 1 illustrates the distribution of birth weight
according to the characteristics of the mother and the
newborn. The mean age of mothers of newborns with
LBW is 26.02 + 5.48 and that of mothers of normal
weight newborns is 24.86 + 5.34. The proportion of
LBW children is greater among first-time mothers
(50.6%), illiterates (59.9%) and among professionally
inactive women (86.6%).

The results of the risk factor analysis, using a binary
logistic regression model, provide information on
a significant association of low birth weight with low
socioeconomic status (OR = 3.18; 95% CI: 1.09- 9.23),
insufficient of prenatal consultation monitoring (OR =
2.91; 95% CI: 1.71-4.95), origin from rural areas (OR
= 0.52; 95% CI: 0.30-0 , 91) and lack of nutritional
education (OR = 0.17; 95% CI: 0.09-0.34). Table 1 also
shows that newborns with LBW are 0.37 more likely

Table 1. Socio-demographic characteristics of the study population

Socio-demographic Néwborn. Newborp Adjusted OR
characteristics low birth weight normal weight P [95% CI]
(LBW) (NW) ’
N % N %
<20 28 16.3 22 12.8
Age >20; 30> 108 62.8 123 71.5 NS -
> 30 36 20.9 27 15.7
- Urban 25 14.5 42 244
Origin Rural 147 255 130 756 0.022 0.526 [0.304-0.911]
Weak 125 72.7 102 59.3
Socioeconomic level Average 42 24.4 57 331 0.020
Raised 5 2.9 13 7.6 318 [1.09-9.23]
Illiterate 103 59.9 82 477
Primary 42 244 47 273
Study level Middle School 24 14 31 18 NS -
High school 3 1.7 9 5.2
University - - 3 1.7
Without 149 86.6 156 90.7
Profession Worker 23 13.4 14 8.1 NS -
Employee - - 2 1.2
. Primiparous 87 50.6 97 56.4
Parity Multiparous 85 49.4 75 86 NS -
. <4 consultations 115 66.9 147 85.5
Prenatal consultation >4 consultations 57 31 75 14.5 0.000 2.91 [1.71-4.95]
. . Yes 13 7.6 54 314
Nutrition education No 159 9.4 118 63.6 0.000 0.17 [0.09-0.34]
Pregnancy outcome
. Low way 139 80.81 158 91.86
Mode of delivery Cesarean 3 19.18 1 213 0.004 0.37 [0.19-0.72]
Score of Apgar at 5 min <7 94 54.65 5 2.90
of life =7 78 45.34 167 97.09 0.000 1 40.25[1574-102.92]
. . Yes 121 70.34 4 2.32
Neonatal intensive care No 51 29.65 168 9767 0.000 | 99.64 [35.07-283.10]

CI = Confidence Interval, OD: Odds ratio, NS = Not Significant

, LBW: Low Birth Weight, NW: Normal Weigh
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appears that with the exception of maternal age, the
weight, height and body mass index of the mother are
significantly correlated with all the anthropometric
parameters of newborns with LBW. As for newborns
of normal weight, only the mother’s weight was
correlated with the child’s weight.

Table 4 shows the average daily intake for each of
the eight food groups. High consumption was observed
for all food groups in mothers of NW newborns
compared to mothers of LBW children except for the
legume group. The analysis of the different types of
food consumed per day shows a high consumption
of cereals which is significantly correlated with the
weight of newborns (P = 0.035) and a low consumption
of the groups of meats and derivatives, eggs, products
dairy and vegetables compared to the female group of
NW newborns.

The approximate averages of the daily energy
and nutrient intakes, relative to the recommendations
(RDA) for all women are shown in Table 5. On
average, nutritional intakes exceed the recommended
daily values for all groups of newborn mothers with

respective rates of (108.84% vs 124.72%) for energy),
(133.52% vs 152.39%) for proteins, (104.70% vs
137.64%) for vitamin C and (139.14% vs 144.85%)
for magnesium intakes in mothers of newborns with
LBW and newborns with NW respectively. However,
except for zinc (87.72% vs 100.18%) which covers
the recommended daily allowance for mothers of
newborns of normal weight, insufficient iron intakes
(52.37% vs 70.77%), folates (66.16% vs 72.66%) and
calcium (33.82% vs. 60.23%) are recorded in the
two groups of mothers of children LBW and NW
respectively.

DISCUSSION

The results of the present study reveal that the
determinants of LBW are multiple and intricate.
The data reported here show that a high proportion
(62.8%) of underweight newborns is among mothers
aged 20 to 30 years. However, there is no significant
association between maternal age and LBW. This
result is consistent with those found by some authors

Table 4. Pearson’s correlation for food groups consumed / day by mothers and weight of LBW newborns and NW newborns

Food groups Mothers of LBW P Mothers of NW P
newborns newborns
Cereals (g day™) 488.83 + 112 0.651 534.07 £ 106.55 0.035
Meat and derivatives (g day™) 68.53 £26.25 0.024 86.95 +43.19 0.097
Dairy products (g day™) 7742 +45.58 0.032 134.12 + 58.39 0.197
Fish (g day™) 31.73 £ 17.60 0.611 51.40+27.32 0.687
Eggs (g day™) 25.05 + 16.71 0.039 3443 +£21.68 0.146
Fruits (g day™) 168.61 + 62.94 0.676 229.61 +112.85 0.834
Vegetables (g day™) 271.96 + 66.41 0.041 359 £92.90 0.167
Legume (g day™) 28.21 £ 11.77 0.295 30.55 +25.41 0.463

LBW: low birth weight ; NW: normal weight

Table 5. Daily energy and nutritional intake of cases, controls and the total population compared to the recommended

daily allowance (RDA)

. Mothers of LBW % RDA for Mothers of NW % RDA for
Da11.y.energ.y and RDAS newborns mothers of LBW newborns mothers of NW
nutritional intake newborns newborns

Mean + SD Mean + SD Mean + SD Mean + SD
Energy (Kcal day™) 2500 2721 £ 1036.96 108.84 + 41.47 3118 = 860.54 124.72 +£34.42
Iron (mg day™) 27 14.14 £ 7.46 52.37 £ 2762 19.11 £9.28 70.77 £ 34.37
Folates (ug day™) 600 397 +£172.53 66.16 = 28.75 436 + 183.14 72.66 £+ 30.52
Protein (g day™) 71 94.8 + 61.87 133.52 + 87.14 108.2 + 50.84 152.39 + 71.60
Vitamin C (mg day™) 80-85 * 89 + 7778 104.70 + 91.50 117 £ 9545 137.64 +112.29
Calcium (mg day™) 1000 338.20 £ 155.01 33.82+15.50 60.23 +324.83 60.23 = 32.48
Zinc (mg day™) 13-11 * 9.65 £ 7.24 87.72 £ 65.81 11.02 £ 8.36 100.18 £ 76
Magnesium (mg day™) 400-350 * 487 +295.57 139.14 + 84.44 507 £275.77 144.85 + 78.79

*Indicates levels used by pregnant women <18 years old and >18 years old. SD: standard deviation. §https:/ods.od.nih.
gov/HealthInformation/Dietary Reference Intakes.aspx
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who have reported that there is no relationship
between maternal age and fetal growth [12,5]. The
information concerning the mothers of newborns with
an LBW, namely their profession, the associated low
monthly income, the low level of education and the
rural origin testify to a state of precariousness among
this population. This social fragility often at the base
of a poor nutritional state of mothers is responsible
for LBW [9]. In this study, no significant association
was found between LBW and parity. The literature
reports primiparity as a protective factor against
unfavorable fetal outcomes and in particular against
LBW [11], while increased parity has been described
as a factor favoring unfavorable pregnancy outcomes
in the mother and fetus [19]. Regarding the follow-up
of prenatal consultation follow-up, women who do not
have any follow-up during pregnancy or who have
poor prenatal follow-up are 2.91 times more likely
to give birth to newborns with LBW. This finding is
consistent with that reported by other research [7, 25]
affirming that the lack of monitoring of pregnancy
does not predict the curable medical causes of LBW
or monitor anemia or nutritional deficiencies in
mothers. In addition, nutrition education, which is an
integral part of prenatal consultation monitoring, is
significantly associated with LBW in the present study.
Univariate analysis shows that the variables that persist
significantly associated with LBW are origin, socio-
economic level, prenatal consultation monitoring and
nutritional education. Data from the present study
also report strong associations between Apgar score,
neonatal resuscitation, and LBW. These factors are
important predictors of child survival, responsible
in the short term for fetal and neonatal mortality and
infant morbidity [20, 22]. Of the 344 live newborns
studied in this study, the mean weight was 2013.95¢g
+ 372.95 for LBW newborns and 3380 + 217.59g
for NW newborns. This difference in birth weight
can be explained by the unfavorable socioeconomic
conditions and nutritional situation in LBW[17]. In
the sample studied, the newborns were predominantly
female with a rate of 60.46% among the newborns of
LBW and 63.95% of the newborns of normal weight.
Data on anthropometric parameters show that with the
exception of height and Ponderal index, the weight,
head circumference and thoracic perimeter were
lower in boys than in girls. Furthermore, the results
found in this study show that there is no significant
influence of the mother’s age on the anthropometric
parameters of newborns. On the other hand, the
weight, height and BMI of the mother significantly
influence the anthropometric measurements of
newborns at birth. These data support the hypothesis
that the nutritional status of the mother, reflected by
body mass index, height and weight in late pregnancy,

plays a determining role in fetal growth in newborns
of LBW included in this study [1].

The dietary data evaluated with the mothers of the
two groups of newborns made it possible to determine
the consumption profile of the different food groups.
The results obtained show that overall, the diet of
all women provides a high consumption of cereals.
However, it appears that meats, fish, eggs, dairy
products and vegetables are consumed little by mothers
of newborns with LBW compared to mothers of
newborns of normal weight. A statistically significant
association is found between low birth weight and
low consumption of meats, eggs, dairy products and
vegetables. In addition, this low consumption of food
groups, essential for a good evolution of pregnancy,
could be explained by the cost of these foods. Several
studies in the literature have indeed demonstrated the
effect of socio-economic status on the quality of diet
[15, 17]. This diet being poor in fruits and vegetables,
meats and dairy products in addition to the high
consumption of cereals source of energy could justify
the high prevalence of overweight recorded among
mothers of newborns with LBW (62.2%), while the
requirements for most nutrients are not covered. These
results are in agreement with those of the literature
confirming that a good quality diet is correlated with
a normal height and weight state [10].

In all the mothers participating in the study, the
results reported show that the energy intakes are
sufficient to lead a normal pregnancy. They are even
higher than those found in other populations [2, 4],
probably due to the high consumption of bread among
the Moroccan population in general. In addition, the
intake of protein, vitamin C and magnesium are also
adequate. However, with the exception of zinc, which
only covers the daily intake of mothers of normal
weight newborns, mothers of both groups of newborns
have deficient intakes of calcium, iron and folates.
These deficiencies appear to be more increased in
mothers of newborns with LBW whose intakes only
cover 33.82% of the RDA for calcium, 50% for iron,
66.16% for folates and 87.72% for zinc. Inadequate
intakes of these nutrients could have a negative impact
on the health of the mother-child couple. Indeed,
calcium deficiencies are responsible for maternal
hypertension and eclampsia attacks [24], and anemia
induced by iron, folates and zinc deficiency can
generate harmful effects for the mother and increase
the risk of preterm delivery and the risk of low birth
weight in the newborn [2, 18]

CONCLUSION

Recognition of risk factors for LBW may lead to
specific recommendations for parturient. Awareness
of the importance of a balanced diet for pregnant
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women should therefore be promoted. This must
take place during the life cycle, that is, in antenatal
consultations but also from childhood, adolescence
and adulthood. Indeed, the Sustainable Development
Goals for children, such as LBW and wasting, will
only be achieved if maternal nutrition is high on the
stakeholders’ agenda.

If increasing the consumption of zinc and folic acid
appears to be a challenge through dietary diversity,
supplementation/fortification programs before and
during pregnancy should be promoted to avoid these
deficiencies.
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