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ABSTRACT
Objective: The current study was performed to understand the effect of maternal anemia and its severity on anthropometric measurement of fullterm neonates.

Methods: In this study, 254 pregnant women were involved in this study. The women with anemia were classified depending on the hemoglobin
concentration into three groups of mild (10.9–9.0 g/dl), moderate (8.9–7.0 g/dl), and severe anemia (˂7.0 g/dl). The anthropometric measurements
of the newborns were measured including birth weight, length, and head and chest circumference. Mothers with chronic diseases, preterm neonates,
postdate neonates, neonates with congenital anomalies, or critical illnesses had been excluded from the study.

Results: A total of 147 (58%) mothers had normal hemoglobin levels, and 107 (42%) mothers were anemic. The newborns were 123 males and
131 females. From the anemic mothers, 59 (55%) neonates had low weight, and 48 (45%) neonates had normal weight. In mothers with mild anemia
(n=83), 40 (48%) neonates had low weight. In mothers with moderate anemia (n=21), 16 (76%) neonates had low weight. In mothers with severe
anemia (n=3), all of their neonates had low weight. The current study revealed a statistically significant difference (p=0.002) in the anthropometric
measurement of the full-term neonates between anemic and non-anemic mothers. There was also a statistically significant difference (p=0.001) in the
anthropometric measurement of the full-termed neonates between severely and mildly anemic mothers.
Conclusion: The current study shows that maternal anemia affects the anthropometric measurements of newly delivered full-term neonates.
Neonates born to anemic mothers had low birth weight and shorter length than those in neonates who were born to non-anemic mothers.
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INTRODUCTION
Anemia is deficiency in the numbers of healthy red blood cells and/or
the concentration of hemoglobin which can lead to a lack of oxygencarrying ability, causing unusual tiredness. Approximately 51% of
pregnant women are anemic before delivery [1,2]. Anemia is one of
the most common consequences related to pregnancy. It is known that
there is a large increase in plasma volume relative to red cell mass in
almost all pregnancies. This increase in plasma volume is considered
of great importance for normal fetal growth and should be passively
observed [3]. The WHO identifies anemia in pregnancy when hemoglobin
reads of <11 g/dl, and it is the point at which a patient is likely to become
symptomatic and therapeutic intervention becomes critical [4]. The
WHO uses hemoglobin cutoffs to define anemia in pregnant women
as 9–11 g/dl for mild, 7–9 g/dl for moderate, and 7 g/dl for severe
anemia [2]. Anemia during pregnancy represents a major public health
problem in the developing countries that causes high morbidity and
mortality rates in women [5]. Iron and/or folic acid deficiency, infectious
disease, and genetic disorders increase the incidence rate of anemia [6].
In developing countries, maternal anemia is considered as a risk factor
for adverse pregnancy outcome through growth retardation or perinatal
death, and it is also responsible for 40–60% of maternal deaths. Anemia
in pregnancy threatens the life of both the mother and the fetus [7,8].
Anthropometric studies in children are important through the periodic
measurements of anthropometric variables. These measurements
are affected by maternal factors such as maternal anthropometric
measurement, maternal clinical conditions, and maternal lifestyle [9].
The science of anthropometry deals with the measurements, and it
produces generally appropriate, cheap, and non-aggressive technique

for measuring the size, proportions, and human body composition. It
imitates health and nutritional status, and it also expects performance,
upcoming health, and survival rate [10]. Little information is known
about the effects of maternal anemia and its severity on full-term
neonates, so this study was done to understand some of these effects on
full-term neonates using anthropometry.
METHODS

Study design and collection of data
A cross-sectional study was followed. The data were collected between
January 1 and June 1, 2017. In this study, 254 pregnant women, 18–
35 years old, were involved in this study. The women with anemia
were classified depending on the hemoglobin concentration into
three groups of mild (10.9–9.0g/dl), moderate (8.9–7.0g/dl), and
severe anemia (˂7.0 g/dl). The anthropometric measurements of the
newborns were measured including birth weight, length, and head
and chest circumference. Mothers with chronic diseases, preterm
neonates, postdate neonates, neonates with congenital anomalies, or
critical illnesses had been excluded from the study. These individuals
attended the Maternity and Children Teaching hospital, Al-Diwaniyah
City, Iraq. Full obstetrical history was taken including gravidity, parity
and abortion, past medical disease, antenatal care during pregnancy,
job, educational level, and residence. Members of the studied groups
were informed and instructed about the aim of the study, and their
acceptance was obtained before taking samples.

Blood samples
Blood samples were collected from each mother and before delivery for
hemoglobin evaluation by cyanohemoglobin method at the laboratory
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of Maternity and Children Teaching Hospital, Al-Diwaniyah City,
Iraq. Four measurements were taken for each baby which are weight,
length, and head and chest circumference. These records were
performed immediately after birth by two doctors in the delivery room
at the same hospital. Weighing of naked babies was done using a digital
scale. Length measuring of babies was recorded using infantometer
(studiometry). Head circumference measuring was done using
non-stretch tape, such as metal tape. Then, passing the tape around the
widest part of the head was applied. Finally, recording the largest
possible measurement was performed. Three different measurements
were taken for each baby and recorded the largest one. Measuring of
chest circumference was done in which a baby lies on its back. Using
a measuring tape, measuring of chest circumference at the level of the
nipples during normal breathing.
Statistical analysis
Analysis of data was carried out using the available statistical package
of SPSS-18 (Statistical Packages for the Social Sciences-version 18
“PASW” Statistics). Data were presented in simple measures of
frequency, percentage, mean, standard deviation, and range (minimummaximum values). The significance of differences between means
(quantitative data) was tested using Student’s t-test. While different
percentages (qualitative data) were tested using Pearson’s Chi-square
test. Statistical significance was considered whenever p<0.05.
RESULTS

Mother’s hemoglobin status and neonates’ birth weight
A total of 147 (58%) mothers had normal hemoglobin levels, and
107 (42%) mothers were anemic. The newborns were 123 males and
131 females. From non-anemic women, 38 (26%) neonates were had
low weight, and 109 (74%) neonates had normal weight. From the
anemic mothers, 59 (55%) neonates had low weight, and 48 (45%)
neonates had normal weight (Table 1).

Birth weight in accordance with the degree of anemia
In mothers with mild anemia (n=83), 40 (48%) neonates had low weight.
In mothers with moderate anemia (n=21), 16 (76%) neonates had low
weight. In mothers with severe anemia (n=3), all of their neonates had low
weight (Fig. 1). There was a statistically significant difference (p=0.002)
in the anthropometric measurement of the full-term neonates between
Table 1: Relation between weight for age percentile and
hemoglobin of the mothers

Weight for
age percentile

n (%)
Non‑anemic
mothers

Anemic
mothers

Total

p

˃97th
50–97
3rd–50th
˂3rd
Total

5 (3.40)
48 (32.60)
56 (38.20)
38 (25.80)
147 (100)

3 (2.80)
21 (19.60)
24 (22.40)
59 (55.20)
107 (100)

8 (3)
69 (27)
80 (31.40)
97 (38.60)
254 (100)

0.001

Fig. 1: Birth weight distribution of full-term neonates according to
the severity of maternal anemia
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anemic and non-anemic mothers. The results revealed a statistically
significant difference (p=0.001) in the anthropometric measurement of
the full-termed neonates between severely and mildly anemic mothers.
Anthropometric measurement of full-term neonates for anemic
and non-anemic mothers
The results of current study showed that the length was 1.1 cm, and
birth weight was 280 g of the neonates who were born to anemic
mothers. These values were less than those in the neonates who were
born to non-anemic mothers. Occipitofrontal circumference (OFC)
of full-term neonates who belonged to mothers with anemia were
less, 0.19 cm, than that in full-term neonates who belonged to nonanemic mothers. CC of full-term neonates who belonged to mothers
with anemia were less, 0.21 cm, than that in in full-term neonates who
belonged to non-anemic mothers. The results revealed a statistically
significant difference (p=0.002) in the anthropometric measurement of
the full-term neonates between anemic and non-anemic mothers.
Anthropometric measurement of full-term neonates among
anemic mothers
The results revealed significant difference in the anthropometric
measurement of full-term neonates in mother with severe and mild
anemia. The results also revealed that the length (4.7 cm) and birth
weight (750 g) of neonates in mothers with severe anemia were less
than in the mothers with mild anemia. The average of OFC of fullterm neonates who belonged to mothers with moderate and severe
anemia were less, 0.57cm, than that average of the full-term neonates
who belonged to mothers with mild anemia. The average of CC of fullterm neonates who belonged to mothers with moderate and severe
anemia were less, 0.08cm, than that average of full-term neonates who
belonged to mothers with mild anemia, p=0.001.
Correlation between maternal hemoglobin and birth weights of
full-term neonates
There was significant correlation between maternal hemoglobin and
birth weight of full-term neonates. There was increment in birth weight
with the increase in maternal hemoglobin, percentile in non-anemic
mothers (Table 2 and Fig. 2).
Correlation between maternal hemoglobin and length of full-term
neonates
There was significant correlation between maternal hemoglobin and
length of full-term neonates. There was increment in birth length with
the increase in maternal hemoglobin (Fig. 3).
Weight for age percentile
The weight for age percentile was significantly (p=0.001) affected by
maternal anemia, 59% (55%) neonates were below the third percentile
in anemic mothers while 38 (26%) neonates were below the third
percentile in non-anemic mothers (Table 1).

Length for age percentile
The length for age percentile was significantly (p=0.02) affected
by maternal anemia, 11 (10.3%) neonates were below the third
percentile in anemic mothers while 2 (1.4%) neonates were below
third
DISCUSSION

Anemia is one of the common predominant nutritious in sufficiency
problems affecting pregnant women [11-14]. In this study, a significant
decrease was found in anthropometric measurements, weight and
length, of full-term neonates who were born to mothers with anemia in
comparison to these parameters of babies from non-anemic mothers.
The current study results agree with the findings from various studies
that found the general occurrence of anemia among pregnant women
was assessed to be 72.5%, 61.2%, 43%, 36%, and 13% in India, Nigeria,
Turkey, Bangladesh, and New Zealand, respectively [15-19]. Although
these authors detected the same as the current study results, the current
study did not find any significant differences at the levels of head and
chest circumference. In India, a study showed that maternal hemoglobin
423
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Table 2: Relation between length for age percentile and
hemoglobin of the mothers
Weight
for age
percentile

n (%)

p value

Non‑anemic
mothers

Anemic
mothers

Total

˃97th
50–97
3rd–50th
˂3rd
Total

2 (1.40)
62 (42.10)
81 (55.10)
2 (1.40)
147 (100)

0 (0.00)
34 (31.80)
62 (57.90)
11 (10.30)
107 (100)

2 (0.80)
96 (37.80)
143 (56.30)
13 (5.10)
254 (100)
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