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INTERGROWTH-21st course on
maternal, fetal and newborn
growth monitoring

Module 1
Assessing newborn size by
anthropometry
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Assessing newborn
size by anthropometry

On successful completion of this module you should be able to:

A List the instruments used for neonatal anthropometry.
A Accurately measure newborn weight, length and head circumference.

A Use the INTERGROWTH-21st standards for newborn size at birth and
INTERGROWTH-21%t Newborn Size Application Tool.
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Introduction

A The lack of growth standards for pregnancy dating, fetal growth, maternal weight gain,
newborn size and preterm postnatal growth greatly limits our understanding of early
growth and development during pregnancy and comparisons across international
populations (Bhutta, 2013; Villar et al., 2015).

A The aetiology and epidemiology of fetal growth restriction and preterm birth syndromes
are also significantly impaired by the absence of an international standard for
intrauterine growth with which to compare deviations and identify phenotypes (Bhutta,
2013; Villar et al., 2015).

A Since optimal fetal and neonatal growth and their implications for long-term outcomes
are of utmost importance, it is a priority to define optimal intrauterine growth in
populations where nutrition and health needs are met (Bhutta, 2013; Villar et al., 2015).

Bhutta Z, for the International Fetal and Newborn Growth Consortium for the 215t Century (INTERGROWTH-21%"). Introduction. BJOG 2013 Sep;120:1-2.
Villar J, Papageorghiou AT, Pang R, Monitoring human growth and development: a continuum from the womb to the classroom. Am J Obstet Gynecol 2015 Oct 1;213(4):494-9.
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Introduction

A The International Fetal and Newborn Growth Consortium for the 21st Century
(INTERGROWTH-21%") Project aimed to prospectively define fetal and newborn growth,
and postnatal growth among preterm infants (Bhutta, 2013).

A The INTERGROWTH-21st Project was a multicentre, multi-ethnic, population-based
project in eight urban study sites (Villar et al., 2015).

A Populations were first selected by geographical location (altitude, level of antenatal care,
absence or low levels of major known non-microbiological contamination) and then by
individual characteristics (e.g. maternal demographics and medical history) (Villar et al.,

2014).

Bhutta Z, for the International Fetal and Newborn Growth Consortium for the 215t Century (INTERGROWTH-215Y). Introduction. BJOG 2013 Sep;120:1-2.
Villar J, Ismail LC, Victora CG, et al. International standards for newborn weight, length, and head circumference by gestational age and sex: the Newborn Cross-Sectional Study of the

INTERGROWTH-21st Project. The Lancet. 2014;384(9946):857-68.
Villar J, Papageorghiou AT, Pang R, Monitoring human growth and development: a continuum from the womb to the classroom. Am J Obstet Gynecol 2015 Oct 1;213(4):494-9.
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Introduction

A The INTERGROWTH-21st Project produced international standards (Villar
et al., 2015):
A For gestational age estimation
A First-trimester fetal size
A Fetal growth
A Newborn size for gestational age
A Postnatal growth of preterm infants

A Maternal gestational weight gain

A The Anthropometry Handbook used in this project describes how to

perform accurate, precise and standardised anthropometric

measurements for the assessment of maternal and newborn size.

Villar J, Papageorghiou AT, Pang R, Monitoring human growth and development: a continuum from the womb to the classroom. Am J Obstet Gynecol 2015 Oct 1;213(4):494-9.


http://www.medscinet.net/Intergrowth/patientinfodocs/Anthropometry Handbook April 2012.pdf
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Neonatal anthropometry
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Equipment
The following instruments are required for infant anthropometry:

1. Baby Scale:

The baby scale should measure to the nearest 5 g up to 7.5 kg, and to the nearest 10 g up to 20
kg, preferably with a tare function that allows the baby to be covered in a blanket in cold climates
and in cultures where it is unacceptable to undress a baby. For example the Seca 376 is a
portable electronic weighing scale used in the INTERGROWTH-215t Project.

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Equipment
2. Infantometer

The Harpenden Infantometer was used in the INTERGROWTH-215t Project, which has a
measurement range from 3007 1100 mm and a fixed headboard and moveable footboard with a digital

counter precise to 0.1 cm.

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Equipment
3. Head Circumference Tape:

A metal tape marked in centimetres and millimetres is needed to measure head circumference.
The tape used in the INTERGROWTH-215t Project was a special metal tape measure (CMS ref.
3105); flat metal blade with blank lead-in, self-retracting, 0.7 cm wide, range 0i 2 m, precise to 1

mm.

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Equipment calibration

A Calibration of the baby scale and the infantometer should be done twice a week at a
minimum.

Calibration is not necessary for the head circumference tape.

If the equipment is being transported for home visits or between clinics, it should be
calibrated every day.

To o

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Equipment maintenance

Maintenance is important for keeping the equipment accurate and extending its
lifespan

All equipment should be handled with care during storage, transportation and use
It should be kept clean and stored and transported with care

Cool, dry and clean storage is a standard requirement for anthropometric equipment.
Different instruments and parts will require different materials for cleaning and regular

Care

To know more about the calibration and maintenance of the equipment, please
consult the Anthropometry Handbook.

INTERGROWTH-215 International Fetal and Newborn Growth Standards for the 215t Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.


https://intergrowth21.tghn.org/site_media/media/articles/Anthropometry_Handbook_April_2012.pdf
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Knowledge test

How do you make sure that the equipment for infant anthropometry is working?

Answer:
To make sure that the equipment is working:

A 1t should be calibrated at least twice a week (more often if transported for home
Visits).

A 1t should be kept in a cool, dry, and clean storage.

A 1t should be transported carefully according to instructions.

NO! NO! NO!
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Measurement Technique: Weight

Using the Seca Baby Scale 376:

1. Check that the scale is on a flat, level surface, with no obstructions. The SECA scales
have a built-in spirit level at the back to check that they are on a level surface.

2. Turn on scale : with the scale empty, press the green START button and wait until

the figure 0.000 appears on the display. Ensure that the scale is set in the correct position ([1]
for infants up to 7.5kg and [2] up to 20kg). To switch setting, press and hold the NET button (In newer
versions of the scale, the selection between position [1] and [2] is automatic).

In this picture, the measurers are placing the infant
on the scale with the nappy on. This is acceptable
providing the nappy is removed before pressing the
HOLD button.

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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3. The baby should be naked. in cold climates, an incandescent light bulb can be positioned over the
scale to warm the surface of the weighing pan, making it more comfortable for the baby. In cultures where it
IS unacceptable to undress the baby, the scale can be tared using a blanket.

4. Carefully place the baby on the scale. Wait for the baby to settle, then press the
HOLD button. The display will flash until a stable weight is measured. The word
HOLD and the symbol o' should appear on

5. When the display freezes, read and record the weight to the nearest gram and
give the baby back to the mother.

6. Turn off the scale by pressing the START button.

To tare the scale:

Place the blanket or cloth on the scale; press the NET button for
2 seconds. The word NET appears. Wait until the display stops
flashing and shows 0.000. Then place the baby on the scale and
wrap the blanket around him/her. Record the value as it appears
on the scale.

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Knowledge test
When measuring weight, how should the child be?

Answer:
When taking a weight measurement, the child should be:

A Calm. An agitated infant is upsetting for the parents and the measurers and it takes
longer to obtain a measurement.

A Naked.
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Knowledge test

Why is it important to have a TARE function on the scale?

Answer:

As a general rule, to make the scale more comfortable for the infant, it is better to cover
the scale pan with soft paper or a light blanket. The weight of these items should be
taken into account; the TARE function allows this to take place.

If the infant is cold or in settings where it is unacceptable for him/her to be naked, he/she
should be wrapped in a blanket which has already been accounted for by taring.

"o -
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Knowledge test

You have just weighed a baby that was wrapped in a blanket. Do you need to subtract
the weight of the blanket?

Answer:

YES if you have not tared it before weighing.
NO if you have tared the blanket before weighing.

5
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Measurement Technique: Length

To measure the length with the Harpenden infantometer:

1. Place the infantometer on a raised flat surface like a large table so that it is level
and stable.

2. The baby should have their bottom-half naked. Measuring length can provoke anxiety and
crying in infants. The mother should be asked to calm the baby. To avoid causing discomfort, cover the
horizontal board with a thin cloth or soft paper.

3. The | ead measurer stands on the side to
and move the foot board with the other hand. The assisting measurer stands at
the head board and positions the infanto

4. The head should be positioned correctly and legs and feet held firmly to allow an
accurate measurement. The assisting meas
the top of the head touches the fixed headboard.

5. Gently slide the foot board flat against

Read and record the measurement as soon as possible after the footboard has
been positioned, to the last completed 1mm

INTERGROWTH-215 International Fetal and Newborn Growth Standards for the 215t Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Length T position of the head

Position the i n f ahedd &Gwsch that a vertical line from the ear canal to the lower
border of the eye socket is perpendicular to the horizontal board. This head position

Is known as the Frankfort Vertical Plane.

Frankfort Vertical Plane

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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Frankfort Vertical Plane
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Length T Body position

AN

90°
A To keep the infantés head rrect
assisting measurer should gently cup his or her " .
hands over the infantods ea —
A The mother can stand close on the side to reassure
the infant. 1 90

A The lead measurer should position the infant so that
shoulders and hips are aligned at right angles to the
long axis of the body and the infantometer. Gentle
pressure should be applied on the knees to
straighten the legs.

\
/
f&

Infantometer — |

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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The lead measurer
should position the
infant so that
shoulders and

are aligned at right
angles to the long
axis of the body
and the
infantometer.

Gentle pressure
should be applied
on the knees to
straighten the legs.
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The lead measurer
should position the
infant so that

shoulders and hips
are aligned at right

angles to the long
axis of the body
and the
infantometer.

Gentle pressure
should be applied
on the knees to
straighten the legs.
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NOTE: the lead measurer SHOULD be on the
same side as the counter on the infantometer.

Lead measurer

‘) Assisting measurer

Moveable footboard Fixed headboard

INTERGROWTH-215t International Fetal and Newborn Growth Standards for the 21st Century: Anthropometry handbook. The International Fetal and Newborn Growth Consortium; 2012.
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The lead measurer stands on the
side to hold down
with one hand and move the foot
board with the other hand. The
assisting measurer stands at the
head board and positions the

il nfant s head i n
Vertical Plane.



