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ABSTRACT

Anthropometric measurements play an important role in assessing the physical growth and development of
newborns, especially in identifying any unusual features. This study aims to establish normal values for trunk and
limb measurements in full-term Iraqi newborns. We carefully collected ten different measurements from 100
newborns (46 males and 54 females) within the first 24 hours after birth, ensuring that only those meeting specific
criteria were included. Newborns who did not meet these criteria were excluded from the study. For each
measurement, we calculated the means and standard deviation (SD) and created standardized curves to show the
distribution. The results show significant differences between males and females in all measurements. The study
shows that Iragi newborns have unique physical features. This means we need to create growth charts that are

specific to this region.
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INTRODUCTION

In anthropology, measuring different parts of the human
body, not just height, is common practice. This is
because understanding how the body develops is a key
focus in the field.™ These measurements, known as
anthropometry, are important for identifying unusual
physical traits in children.”) They are especially useful
for genetic specialists in diagnosing various diseases.
Measuring newborns is a valuable research tool for
studying the factors that affect fetal growth, whether it's
too slow or too fast!®! The differences in these
measurements can be influenced by factors like where
people live, their ethnic background, and their economic
situation. Therefore, it's important for each society to
develop its own standard measurements that take these
differences into account.**

Carefully measuring a newborn's weight, height, and
head circumference is an essential part of their routine
check-up. These measurements are key indicators of a
baby’s health and development. Tracking birth weight is
especially important for identifying infants who are at
higher risk, setting normal standards, and monitoring
changes over time.'*"! Babies born with low birth weight

(LBW) who survive the early stages are at risk for
delayed physical and mental development. Therefore, it's
vital to quickly identify and refer these LBW newborns
for care to reduce the chances of neonatal deaths. In less-
resourced areas, improving care for LBW infants can
lower neonatal deaths by 20% to 40%.[5%

Measuring a baby’s height, head circumference, and
other body dimensions provides important information
about their bone growth, brain development, and overall
health. These measurements help doctors monitor
growth, detect problems early, and address any
developmental concerns. For babies with unusual
features, thorough measurements are crucial for
accurately assessing and managing their development.
This approach is key to preventing and treating growth-
related health issues in newborns.

Dysmorphology, a branch of genetics, focuses on
studying birth defects that affect physical appearance.*”
This field is crucial for assessing infants with unusual
physical traits and abnormalities.™ In our study, we
follow three key steps for taking measurements: using
well-known body landmarks, using simple methods with
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standard tools, and comparing the results to growth
charts adjusted for age and sex. We have created growth
charts for ten measurements in healthy, full-term
newborns from Irag. These charts help doctors
distinguish between normal variations and signs of
dysmorphic features.*? Dysmorphology has grown
significantly, with more malformation syndromes
identified in recent years.™ The main goal in
assessing children with these structural issues is to make
an accurate diagnosis. This diagnosis is important for
informing parents about the chances of recurrence,
giving insight into the child’s future development, and
planning treatments that support the child’s potential.*!

The purpose of this study is to establish normal standards
for trunk and limb measurements in lIraqi newborns.
These standards will help in evaluating newborns,
especially those with unusual features, by providing a
baseline for comparison.

SUBJECTS AND METHODS

In this study, we included 100 healthy, full-term Iraqi
newborns (46 males and 54 females). The babies were
brought to our private medical clinics regularly between
April 2022 and April 2024. To determine the babies' due
dates and gestational ages, we mainly relied on the
mothers' reports of the first day of their last menstrual
period, supported by ultrasound data when available, and
confirmed through clinical checks.™™ We excluded
twins, babies of diabetic mothers, and newborns with
major birth defects from the study. Also, we did not
measure length or head circumference in newborns with
conditions like caput succedaneum or cephalohematoma,
as these could affect the accuracy of these measurements.

We took measurements within 24 hours after birth,
covering several key body measurements: length, weight,
head circumference, chest circumference, hand length,
middle finger length, palm length, little finger length,
foot length, and penile length for male newborns. To
measure length, we laid the babies on their backs on a

firm surface, with their feet flexed and held together,
making sure their head, back, and heels were flat on the
surface, and their eyes were facing upward. We recorded
the length to the nearest 0.1 cm. Weight was measured
using a standard scale, with the babies undressed.

We measured the head and chest circumferences using a
standard, non-stretchable tape, with an accuracy of 0.1
cm. For the head circumference, we measured from the
bump at the back of the head to a point 2.5 cm above the
eyebrows. Chest circumference was measured at the
level of the nipples. Hand length was measured from the
crease at the wrist to the tip of the middle finger, while
middle finger length was measured from the base of the
finger to its tip. Palm length was taken from the wrist
crease to the crease at the base of the middle finger.
Little finger length was measured from the base of the
finger to the tip. Foot length was measured from a line at
the back of the heel to the tip of the longest toe. Penile
length was measured using a transparent ruler placed
against the gently stretched penis. Two researchers
performed all these measurements. We then calculated
the means, standard deviation, and created a standardized
curve showing the means, 5th, and 95th percentiles for
both males and females combined.™®

RESULTS

The study included newborns with gestational ages
ranging from 37.5 to 41.5 weeks, focusing on full-term
and late preterm infants. The mothers in the study were,
on average, 27.54 years old, with ages ranging from 18
to 42 years. The mode of delivery varied: about 62% of
the births were normal vaginal deliveries, which included
spontaneous births and those assisted by tools like
forceps. The remaining 38% of the births were cesarean
sections. This mix of delivery methods reflects the
diverse maternal and delivery situations in which the
newborn measurements were taken, giving a well-
rounded view of the demographic and clinical
environment.

Table 1: The anthropometric measurements for males, females and combined for the newborns included for the

newborns included in the study.

Male Mean + SD | Female Mean + SD Combined + SD
(Range) (Range) P (Range)
Gestational Age | 39.01+ 1.11 30.08 £ 1.05 0.652 39.05 + 1.08
(week) (37.5- 41.5) (37.5 - 41.5) : (37.5- 41.5)
49.01+1.94 48.27 + 2.05 48.81 + 2.07
Length (cm) (45.0 - 53.0) (44.0 - 52.0) 0.0004 (44.0 - 53.0)
: 3.34+ 045 3.10 + 0.69 3.22 % 0.60
Weight (Kg) (2.5-4.2) (2.2-38) 0.005 (2.2-42)
35.03  1.37 33.84 % 1.29 34.43+1.45
OFC (cm) (31.8 - 38.0) (31.6 - 37.0) 0.000001 (31.6 - 38.0)
3354+ 1.47 32.33 % 1.53 32.49 + 1.61
Chest (cm) (30.5 - 36.9) (295 - 36.2) 0.000001 (295 - 36.9)
6.71 £ 0.30 6.31 £ 0.31 6.52 + 0.36
RTH (cm) (5.8-7.3) (5.6-7.2) 0.000001 (5.7-7.3)
6.71%0.28 6.31 % 0.31 6.50 + 0.36
LTH (cm) (5.9-7.2) (5.6-7.1) 0.000001 (5.6-7.2)
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RTMF (cm) 2(52 : 303)9 2(273*2;? 0.001 2(;3}112;3)1
LTMF (cm) 2(5?; : 221)9 2(273*3;)8 0.002 2(2831221)9
RTP (cm) 3(38‘2, : 221)8 3(9?23)9 0.000001 3@?2 - 222)2
LTP (e (@3-41) G2a0) | o000 | TepTad
RTLF (cm) z(fg * (2)5)4 2(1178 2 §)3 0.000005 2(1223 ; 282)5
LTLF (cm) z(fg * (2)82)3 2(1188 2 §)2 0.000005 2(1223 ; 35)4
T I A R
S A I
Penile (cm) 3.21+047 - - -
(2.3-4.1)
Table 1 shows a full detail of the newborns’ dimensions than female babies. These differences are

measurements, with data divided into categories for
males, females, and all newborns combined. These
measurements cover a range of physical characteristics,
including the gestational age, body length, weight, head
circumference (OFC), chest circumference, various thigh
measurements (like circumference and specific sections
of the femur), and penile length for male babies.

Both male and female newborns had similar gestational
ages, with averages of 39.01 weeks for males and 39.08
weeks for females, and only a small variation between
them. This shows that most of the newborns were full-
term, and the gestational age was consistent across
genders, with a non-significant p-value of 0.652. This
consistency is important because it ensures that any
comparisons of other body measurements between
genders are valid, as the babies were at similar stages of
development at birth.

There are clear differences in length and weight between
boys and girls. Boys are generally longer and heavier
than qirls, and these differences are statistically
significant, indicating that gender affects these basic
body measurements from birth. These findings are
important because they suggest that gender-specific
growth patterns start before birth and can be seen as soon
as a baby is born.

The data shows that male babies have significantly larger
OFC and chest circumferences compared to female
babies. These differences are important for newborn care
because they highlight the need for gender-specific
standards when measuring OFC and chest size. These
measurements are key indicators of a baby’s
developmental health, and having accurate norms for
each gender can improve health assessments.

Limb measurements, like thigh circumference and femur
segments, consistently show that male babies have larger

statistically significant, showing a clear pattern of male
babies being bigger in limb-related measurements at
birth. This may reflect broader physical differences that
could impact health and development, affecting things
like clothing sizes and early nutritional needs.

This measurement, specific to male newborns, has a
mean of 3.21 cm, with a range from 2.3 to 4.1 cm. Since
it only applies to male babies, no comparison with
female babies can be made. However, it provides
important data for evaluating male newborns and adds to
the key measurements needed for assessing their growth
and health.

The statistical significance noted in many of the
comparisons (p < 0.05) implies that these differences are
not due to random chance. Furthermore, the use of
standard deviations and ranges provides a clear picture of
the variability and distribution of each measurement
within the populations studied. This comprehensive data
allows for the establishment of robust, gender-specific
anthropometric norms for newborns, which are vital for
pediatric healthcare assessments.
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Figure 1: The standardized combined curve of length measurements (cm) for males and females.
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Figure 2: The standardized combined curve of weight measurements (Kg) for males and females.
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Figure 3: The standardized combined curve of head circumference measurements (cm) for males and females.
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Figure 4: The standardized combined curve of chest circumference measurements (cm) for males and females.
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Figure 5: The standardized combined curve of hand length measurements (cm) for males and females.
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Figure 6: The standardized combined curve of middle finger circumference measurements (cm) for males and
females.
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Figure 7: The standardized combined curve of palm length measurements (cm) for males and females.

35
A
3
A A A X u
=25 A A A A
=} O - |
5 i — °
z 2 ) (o] °]
a ® ® @
& ]
Q145
o
w
—1
=
—

0.5 A 95th
B 50th
® - 5th

0

375 38 385 29 395 40 405 41 415

GESTATIONAL AGE (WEEKS)

Figure 8: The standardized combined curve of little finger measurements (cm) for males and females.
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Figure 9: The standardized combined curve of foot measurements (cm) for males and females.
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Figure 10: The standardized combined curve of penile measurements (cm) for males.

The anthropometric measurements in Table 1 give
important insight into the physical differences between
male and female newborns. These findings highlight the
need to consider gender in pediatric health assessments
and could help guide future research on the
developmental, nutritional, and medical needs specific to
each gender. This analysis improves our understanding
of the natural differences at birth and emphasizes the
importance of personalized healthcare from the very
beginning of life.

Figures 1 through 9 show the combined growth curves
for both male and female newborns, highlighting the
developmental trends across the different measurements
in the study. These curves visually demonstrate the
growth patterns for each gender, making it easier to see
how male and female growth compare. Figure 10
specifically focuses on the growth curve for penile length
in male newborns, providing detailed information about

the normal ranges for this measurement, which is
important for assessing male genital development.

DISCUSSION

This research outlines the standard body measurements
for the trunk and limbs of healthy, full-term Iraqi
newborns, with separate norms for male and female
babies. Taking accurate physical measurements is a
specialized skill that often requires specific tools.
However, simple methods using basic equipment can be
very useful during routine check-ups by doctors. These
assessments are important for identifying newborns with
unusual physical features and deciding if more tests, like
chromosome analysis, are needed.

The findings from this study show clear differences
between male and female newborns in body length,
weight, head, and chest size. These gender-specific
differences are supported by the data and align with other
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studies that suggest male babies are generally larger than
female babies at birth. These differences are not only
statistically important but also clinically relevant, as they
could impact the medical care and nutrition plans
recommended for newborns.

The greater body length and weight seen in male
newborns might be due to genetic and hormonal factors
that affect how male and female babies grow differently
before birth. The differences in head and chest size are
especially important because they are linked to later
cognitive and physical development. These findings
suggest that neonatal growth charts and developmental
milestones may need updates to better reflect these
gender-specific growth patterns.

The limb measurements show clear differences between
genders, with males having larger thigh and femur
measurements. These size differences at birth could lead
to different growth patterns as the child develops and
may help in the early detection of musculoskeletal issues.
The cesarean section rate of around 38% in this group is
close to global averages, but it’s important to note
because cesarean deliveries are linked to health issues
like respiratory distress in newborns. Future research
could explore if the delivery method affects certain body
measurements, which could help improve care for babies
born via the cesarean section. The standardized growth
curves (Figures 1-9) are useful as they provide
benchmarks to  compare individual  newborn
measurements to a standard. The curve for penile length
(Figure 10) is especially valuable, giving pediatricians a
reference to detect any early abnormalities. These tools
are important for assessing newborn health. Newborns
with measurements outside the 5th to 95th percentiles
should be carefully evaluated, as they may be atypical,
unless further tests show otherwise.

CONCLUSIONS

This study highlights gender-specific differences in the
body and limb measurements of Iragi newborns, with
male infants generally larger than females. Standardized
growth charts confirm these differences, which are
important for creating gender-specific growth charts and
improving newborn health checks. The study also links
limb size to future development and stresses the need for
personalized care. The cesarean delivery rates match
global trends, pointing to the need for more research on
how birth methods affect growth. Detailed
measurements, like penile length, add to pediatric
evaluations. The research calls for more studies in
diverse populations to better understand and apply these
findings to improve newborn care.
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