Annex 1

Glossary of terms and abbreviations
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This glossary provides brief definitions of terms and abbreviations used
in the report. More detailed definitions may be found in specialized
dictionaries, and many of the terms are more fully discussed in the
relevant sections of this report.

abdominal circumference

Circumference of the trunk, which reflects intra-abdominal and
subcutaneous fat. Preference has been given in this report to
circumference of the abdomen rather than the waist (the narrowest part of
the trunk). The recommended measurement protocol is described in
Annex 2.

abdominal fatness
Fat deposition, primarily visceral, reflected in a large abdominal
circumference, especially relative to hip or lower body circumferences.

abdomen:hip ratio
The ratio of abdominal circumference to hip circumference. See measure-
ment protocols in Annex 2.

adolescence
The period extending from the earliest signs of pubescence to the
achievement of adult status.

adolescent spurt
A transient period of rapid somatic growth during pubescence, occurring
about 2 years earlier in girls than in boys. See section 6.

adiposity
A descriptive term (from adipose tissue or fat) referring to the relative
contribution of fat to body composition.

adult voice
The attainment of adult voice, a maturational indicator for boys. See
section 6 and Annex 2.

AGA
See appropriate for gestational age.

AMA
See arm muscle area.

AMC
See arm muscle circumference.



appropriate for gestational age (AGA)
Birth weight in the normal range, based on percentile definitions related
to gestational age. See section 4.

arm muscle area (AMA)

The estimated cross-sectional area of the muscle in the upper arm,
calculated from the triceps skinfold thickness and arm circumference.
See Annex 2 for derivation.

arm muscle circumference (AMC)

The estimated circumference of the muscle in the upper arm, calculated
from triceps skinfold thickness and arm circumference. See Annex 2 for
derivation.

attributable risk

The proportion of a population outcome due to an exposure. For example,
the proportion of deaths from diarrhoea that can be attributed to
malnutrition. This measure is derived by subtracting the rate of the
outcome (usually incidence or mortality) among the unexposed from the
rate among the exposed individuals.

AV
See adult voice.

B2 ‘
Breast stage 2. A stage in the maturation of the breast in females. See
Annex 2 for description, and section 6.

BwmI
See body mass index.

body mass index (BMl)
A measure of body mass relative to height, calculated as weight
(kg)/height” (m?).

breast-milk substifute
Any food marketed or otherwise represented as a partial or total
replacement for breast milk, whether or not suitable for that purpose.

catch-up growth '
Rapid, compensatory growth during rehabilitation from prior nutritional
deficits or illness.

complementary feeding
Provision of both breast milk and solid (or semi-solid) food to a child.
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complementary food

Any food, whether manufactured or locally prepared, suitable as a
complement to breast milk or to infant formula, when either becomes
insufficient to satisfy the nutritional requirements of the infant. Such food
is also commonly called “weaning food” or “breast milk supplement”.

exclusive breast-feeding

The feeding of an infant only with breast milk from his/her mother or a
wet nurse, or expressed breast milk, and no other liquids or solids except
vitamins, mineral supplements, or medicines in drop or syrup form.

fatness
The relative amount of body fat.

GA
See gestational age.

G3
Genital stage 3. For boys, a stage in the maturation of the genitalia. See
Annex 2 for description, and section 6.

gestational age (GA)
Duration of pregnancy, usually expressed in weeks. See section 3.

growth faltering

The negative departure of a child’s growth path. Failure to gain, or actual
loss of, weight; a weight gain less than a specified value over a given
period.

growth velocity
The rate of growth over a specified period, e.g. 5 cm/year.

indicators
Relate to the use or application of indices and are often constructed from
them. For example, the proportion of children below a certain level of
weight-for-age is widely used as an indicator of nutritional status. See
section 2.

indices

Indices are combinations of measurements necessary for their
interpretation. For example, a value for weight alone has no meaning
unless it is related to age or height. Thus, weight and height may be
combined to produce the body mass index. See section 2.

intrauterine growth retardation (IUGR)
Birthweight below a given low percentile cut-off for gestational age. See
section 4.



IUGR
See intrauterine growth retardation.

large for gestational age (LGA)
Birthweight above a given high percentile cut-off for gestational age. See
section 4.

last menstrual period (LMP)

The recalled first day of the last normal menstrual period before the
amenorrhea associated with pregnancy; used in dating the beginning of
pregnancy. See section 3.

LBW
See low birth weight.

LGA
See large for gestational age.

LMP
See last menstrual period.

fow birth weight (LBW)
Birth weight < 2500 g

low height-for-age
Height < -2 SD of the sex-specific reference data relative to age. See
section 5.

low weight-for-age
Weight < -2 SD of the sex-specific reference data relative to age. See
'section 5.

low weight-for-height
Weight < -2 SD of the sex-specific reference data relative to height. See
section 5.

maturation
The process of achievement of adult status in structure or function.

menarche
The onset of menses (menstruation) in adolescent girls. The age at which
menarche occurs is an indicator of maturational timing. See section 6.

menopause
Natural menopause is considered to have occurred in a woman after
12 consecutive months with no menses.
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mid-upper arm circumference (MUAC)
The circumference of the upper arm measured at the mid-point between
the tip of the acromial process and the tip of the olecranon process.

MUAC
See mid-upper arm circumference.

NCHS
National Center for Health Statistics. A governmental agency in the USA
charged with collection and distribution of national data related to health.

NCHS/WHO growth reference data

Reference data for height and weight of children in the USA, originally
collected by the National Center for Health Statistics and recommended
for international use by WHO.

net gestational weight gain
During pregnancy, the total maternal weight gain minus the 1nfant s birth
weight.

net gestational rate of gain
During pregnancy, the net gestational weight gain/gestational age.

nomogram
A graphical device to allow rapid determination of an index (such as
BMI), avoiding the need for detailed calculations.

obesity

A state of excess body fat storage (There is no agreement about cut-off
points for the percentage of body fat that constitutes obesity.) See
sections 6 and 7.

overall rate of gestational weight gain
During pregnancy, the total maternal weight gain/gestational age.

overweight
Excess weight relative to height. For adults, this report recognizes the
following three grades of overweight, as judged by BMI:

grade 1: BMI 25.00-29.99
grade 2: BMI 30.00-39.99
grade 3: BMI = 40.00
peak height velocity

The maximum rate of growth in stature occurring during the adolescent
spurt. See section 6.



point of flexion

The most acute bend in a curve, especially with regard to curves of rates
of risk. (The term “inflection” has a very specific meaning in
mathematics and was therefore considered inappropriate for most uses
considered in this report.)

predominant breast-feeding

Breast milk as an infant’s predominant source of nourishment, but with the
possible addition of water and water-based drinks (sweetened and flavoured
water, teas, infusions, etc.), fruit juice, oral rehydration salts (ORS)
solution, drop and syrup forms of vitamins, minerals, and medicines, and
ritual fluids (in limited quantities). With the exception of fruit juice and
sugar-water, no food-based fluid is admitted by this definition.

prepregnancy weight
Maternal weight measured before conception.

preterm delivery
Birth at <37 weeks of gestation.

prevalence
The proportion of a population with a disease or condition. See section 2.

pubescence
The period of development of secondary sex characteristics from
childhood patterns to adult patterns.

rate of short-term gestational weight gain
During pregnancy, the maternal weight gain between two prenatal visits
divided by the gestational age interval between visits.

relative risk

The ratio of the risk of disease or death in one group (exposed) to the risk
in another group (unexposed). Groups are often defined by exposure to
detrimental factors.

Rohrer’s ponderal index
In newborns, an index characterizing body proportions. See Annex 2 for
derivation, and section 4.

sexual maturation
The attainment of adult patterns of secondary sex characteristics and
reproductive functions. See section 6.

sexual maturation ratings (SMR)

Ratings or stages of the development of secondary sex characteristics,
based on quantitative and qualitative changes in pubic hair, breast
development in females, and pubic hair, genitalia and voice in males.
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SGA
See small for gestational age.

shortness
A descriptive term for low height-for-age, without implication of causes.

skeletal maturation

The maturation of the bones of the skeleton, primarily described by
changes in shape of primary and secondary centres of ossification from
radiographs, and terminating in the fusion of epiphyses of long bones and
the cessation of longitudinal growth.

small for gestational age (SGA)

Birthweight below a given low percentile cut-off for gestational age.
SGA and intrauterine growth retardation (IUGR) are not strictly
synonymous: some SGA infants (e.g. those born to short mothers) may
represent merely the lower extreme of the “normal” fetal growth
distribution, while other infants who meet the criteria for AGA may have
actually been exposed to one or more growth-inhibiting factors. In
individual cases, however, it is usually very difficult to ascertain whether
or not the observed birth weight is the result of restricted in utero growth;
classification of an infant as IUGR is thus based, de facto, on the
established cut-off for SGA. See section 4.

spermarche ,
The onset of production of sperm cells by adolescent males.

standard deviation score
See Z-score.

stunted
Term applied to individuals whose height-for-age is low as the result of
the past process of stunting.

stunting
The process of failure to reach linear growth potential as a result of
inadequate nutrition and/or poor health. See section 5.

supplementary feeding programme
A programme providing food or meals additional to the regular family
diet, often for younger children who are at risk of inadequate nutrition.

therapeutic feeding programme
Intensive feeding in a supervised or clinical setting for children found to
be significantly wasted because of starvation or diseases.



thinness
Insufficient body mass relative to height as indicated by low BMI. For
adults, this report recognizes the following three grades of thinness:

grade 1: BMI 17.0-18.49 (mild)
grade 2: BMI 16.0-16.99 (moderate)
grade 3: BMI <16.0 (severe)

Thinness in adolescents is defined as BMI <5th percentile for age.

total gestational weight gain

The difference between final maternal weight, measured or recalled
immediately before delivery, and measured or recalled prepregnancy
weight.

underweight
See low weight-for-age, and section 5.

wasting

See low weight-for-height. Describes a recent or current severe process
leading to significant weight loss, usually as a consequence of acute
starvation and/or severe disease. See section 5.

weaning process
The progressive transfer from breast milk as the sole source of an infant’s
nourishment to the usual family diet.

weight cycling
Repeated weight gain and loss in an individual, which may be intentional
or unintentional and may lead to net gain, net loss, or no overall change.

Z-score (standard deviation score).

The deviation of an individual’s value from the median value of a
reference population, divided by the standard deviation of the reference
population. See sections 2 and 5.
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Annex 2

Recommended measurement protocols and
derivation of indices

1.
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Introduction

The manner in which anthropometric and related data are collected
requires careful attention. Correct procedures for obtaining the basic
measurements are central to the appropriate use and interpretation of
anthropometry. The use of specified protocols accomplishes several
objectives: it ensures that measurements are comparable with reference
data, facilitates interpretation of results, provides a basis for training and
standardization of data collectors, and maximizes the reliability of
measurements.

This annex provides the basic information necessary for collecting
measurements recommended for use in the various age and physical
status groups. Specific techniques and details of applications and
interpretation of the measurements are provided within the main sections
of the report. More complete discussions of anthropometric protocols for
many of the recommended measurements and for measurements that may
be used for other purposes may be found elsewhere (/, 2). To be
consistent with the recommended reference data, arm circumference and
skinfolds should be measured on the right side of the body.

Training data collectors is important for the proper use of anthropometry,
and various publications provide procedures for standardization —
ensuring that all observers take measurements in the same way (3, 4). It
is also important that training curricula cover issues of sensitivity to local
customs, dress, and practices of modesty, especially where proper
measurement will require the exposure of certain parts of the body. Many
problems in this area may be avoided by using observers of the same sex
as the subjects.

For almost all age groups, it is recommended that age, sex, height, and
weight are recorded; other measurements may be restricted to a single
group (e.g. fundal height in pregnancy, attainment of adult voice in
adolescence). Table A2.1 may be used to identify all measurements
recommended for a particular age or status group or to identify the group
or groups in which a specific measurement is advocated.

Determination of age and sex
Chronological age

Since many of the recommended measurements and reference data are
considered in terms of chronological age, accurate age determination is
important, especially for very young children and during adolescence
because of the rapid rates of growth. In many areas, birth date is formally
registered, and chronological age can be obtained through interviews and
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2.2

2.3

verified from records, if necessary. Where birth dates are not commonly
known or recorded, efforts should be made to approximate age as
accurately as possible; some approaches based on local cultural
designations or calendar-related events have been successful in this
regard (5). Except in emergency situations, however, children’s age
should not be approximated according to height or weight: small children
are likely to be considered younger than they are, and prevalence of
undernutrition will therefore be underestimated.

Counting the number of deciduous teeth in young children may be
appropriate for assigning them to age groups, but is an unsatisfactory
method for individuals because of the wide variation in the timing of
deciduous eruption (6). Eruption of permanent teeth in adolescents is
more sensitive to environmental influences than that of deciduous teeth in
younger children; counting the number of permanent teeth in adolescents
will result in underestimation of chronological age in populations whose
overall somatic maturation has been delayed by environmental factors
(7). Moreover, variation in the timing of permanent tooth eruption makes
this an inappropriate method of estimating chronological age of the
individual. Assessment of the recommended maturational indicators will
allow grouping of adolescents into general categories that may be useful
for interpreting anthropometric data, but is not appropriate for estimating
chronological age in individuals.

Gestational age

For newborns, gestational age should be assessed, and may be considered
as the number of completed weeks since the first day of the last normal
menstrual period (LMP). The LMP date is obtained by interviewing the
mother carefully. Alternatively, when ultrasound equipment is available,
early (<20 weeks) ultrasonic measurements of fetal dimensions can
improve the estimate of gestational age (8).

Sex

Because of the systematic differences in anthropometric dimensions at
most ages, recommended reference data are reported separately for males
and females. The collected data should therefore include the sex of
individuals concerned. Distinctions between sexes will usually be
obvious, although parents or other family members may need to be
consulted in the case of small children.

Measurement protocols

Height, sitting height, length, and weight

Height (adapted from reference 2)

The measurement of height requires a vertical board with an attached
metric rule and a horizontal headboard that can be brought into contact
with the uppermost point on the head. The individual to be measured
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should be barefoot or in thin socks and wearing little clothing so that the
positioning of the body can be seen. He or she should stand on a flat
surface, with weight distributed evenly on both feet, heels together, and
the head positioned so that the line of vision is perpendicular to the body.
The arms hang freely by the sides, and the head, back, buttocks, and heels
are in contact with the vertical board. Anyone who cannot stand straight
in this position should be positioned vertically so that only the buttocks
and the heels or the head are in contact with the vertical board. The
individual is asked to inhale deeply and maintain a fully erect position.
The movable headboard is brought onto the topmost point on the head
with sufficient pressure to compress the hair. For consistency with
methods used to collect the recommended reference data, no additional
upward pressure is exerted on the mastoid processes. The height is
recorded to the nearest 0.1 cm.

Two measurers are needed to determine the height of children aged 2-3
years. One measurer places a hand on the child’s feet to prevent lifting of
the heels and to keep the heels against the vertical board, and makes sure
the knees are extended with the other hand. The second lowers the
headboard and observes the height reading.

Note: See section 9.4.2 for height measurements in the elderly.

Sitting height (adapted from reference 2)

The measurement of sitting height requires a table and an anthropometer
or measuring stick with a horizontal headboard. The individual sits on the
table with the legs hanging unsupported over the edge and with the hands
resting on the thighs. The posture is as erect as possible, and the line of
vision parallel to the ground. It is useful for the measurer to apply gentle
pressure with:the right hand over the lumbar area and the left hand,
simultaneously, on the superior part of the sternum; this reinforces the
erect position. Gentle upward pressure on the mastoid processes ensures
the fully erect seated posture.

The anthropometer is positioned vertically in the midline behind the
subject so that it nearly touches the back. The measurer’s left hand is
placed under the subject’s chin to assist in holding the proper position,
and the right hand moves the blade of the anthropometer onto the vertex
(the topmost point of the head). The subject is instructed to take a deep
breath, and the measurement is made just before he or she exhales and
recorded to the nearest 0.1 cm. :

Length (adapted from reference 2)

Two observers are required to measure recumbent length. The subject lies
in a supine position on a recumbent length table or measuring board. The
crown of the head touches the stationary, vertical headboard. The
subject’s head is held with the line of vision aligned perpendicular to the
plane of the measuring surface. The shoulders and buttocks are flat
against the table top, with the shoulders and hips aligned at right angles
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to the long axis of the body. The legs are extended at the hips and knees
and lie flat against the table top, and the arms rest against the sides of the
trunk. The measurer ensures that the legs remain flat on the table and
shifts the movable board against the heels. In infants, care is taken to
extend the legs gently. The length is recorded to the nearest 0.1 cm.

Weight (adapted from reference 2)

During infancy, a levelled pan scale with a beam and movable weights is
preferred. Other types of scales may be used where pan scales are
unavailable; all types should be regularly calibrated. Birth weight should
be determined within 12 hours of birth. The infant, with or without a
diaper, is placed on the scales so that the weight is distributed equally
about the centre of the pan. When the infant is lying or suspended quietly
(which may require patience), weight is recorded to the nearest 10 g.
When an infant is restless, it is possible to weigh the mother while she is
holding the infant and again without the infant, but this procedure is
unreliable, partly because the mother’s weight will usually be recorded to
the nearest 100 g. If a diaper is worn, its weight is subtracted from the
observed weight: reference data for infants are based on nude weights.

An individual who is able to stand without support is weighed using a
levelled platform scale with a beam and movable weights. He or she
stands still in centre of the platform, with the body weight evenly
distributed between both feet. Light indoor clothing can be worn, but
shoes, long trousers, and sweaters should be removed. The weight of the
remaining clothing is not subtracted from the observed weight when the
recommended reference data are used; however, if heavy clothing must
be worn during weighing because of cultural constraints, adjustments
should be made before weight measurements are interpreted. Weight is
recorded to the nearest 100 g.

Individuals, other than infants, who cannot stand unsupported by reason
of disability can be weighed using a beam chair scale or bed scale. If an
adult weighs more than the upper limit on the beam, a compensating
weight can be suspended from the left-hand end of the beam and the
measurer must then determine how much weight must be placed on the
platform for the scale to record zero. When the subject is reweighed, this
compensatory weight is added to his or her measured weight.

Note: See section 9.4.1 for weight measurements in the elderly.

Circumferences
Measurements of body circumferences require a flexible but inelastic
(non-stretchable) graduated tape measure.

Head circumference (adapted from reference 2)
Head circumference is measured with the infant held or seated on the lap
of the mother or care-taker. Objects such as hairpins are removed from
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the hair. The tape is positioned just above the eyebrows and placed
posteriorly to give the maximum circumference. It is pulled sufficiently
tight to compress hair and yield a measure that “approximates” cranial
circumference. The measurement is recorded to the nearest 0.1 cm.

Mid-upper arm circumference (adapted from reference 2)

For measurement of MUAC the subject stands erect, with the arms
hanging freely at the sides of the trunk, the palms towards the thighs.
Loose clothing without sleeves is worn to allow total exposure of the arm
and shoulder area. The circumference is measured at the midpoint of the
arm. To locate the midpoint, the subject’s elbow is flexed to 90° with the
palm facing upward. The measurer locates the lateral tip of the acromion
at the shoulder, and a small mark is made at the identified point. The most
distal point on the olecranon process of the ulna (at the point of the
elbow) is located and marked. A measuring tape placed over these two
marks is used to find the midpoint between them, which is marked.

With the subject’s arm relaxed, the elbow extended and hanging just
away from the side of the trunk, and the palm towards the thigh, the tape
is placed around the arm and positioned perpendicular to the long axis
of the arm at the marked midpoint. With the tape snug to the skin
but not compressing soft tissues, the circumference is recorded to the
nearest 0.1 cm.

Note: See section 9.4.5 for measurements in the elderly.

Chest circumference (adapted from reference 2)

An infant is measured when held or seated on the lap of the mother or
care-taker; the chest should be bare. The arms are abducted slightly to
permit passage of the tape around the chest. When the tape is snugly in
place, the arms are lowered to their natural position at the sides of the
trunk. Chest circumference is measured at the level of the fourth
costosternal (rib) joints, counting the number of ribs from above. The
measurement is made in a horizontal plane to the nearest 0.1 cm at the
end of a normal expiration.

Abdominal circumference (adapted from references 2 and 9)

The subject stands comfortably with his or her weight evenly distributed
on both feet, and the feet about 25-30 cm apart. The measurement is
taken midway between the inferior margin of the last rib and the crest of
the ilium, in a horizontal plane. Each landmark should be palpated and
marked, and the midpoint determined with a tape measure and marked.
The observer sits by the side of the subject and fits the tape snugly but not
so tightly as to compress underlying soft tissues. The circumference is
measured to the nearest 0.1 cm at the end of normal expiration.

Hip (buttocks) circumference (adapted from reference 2)
Wearing only nonrestrictive briefs or underwear, or a light smock over
underwear, the subject stands erect with arms at the sides and feet
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together. The measurer sits at the side of the subject so that the level of
maximum extension of the buttocks can be seen, and places the tape
measure around the buttocks in a horizontal plane. An assistant may be
needed to help position the tape on the opposite side of the subject’s
body. The tape is snug against the skin but does not compress the soft
tissues. The measurement is recorded to the nearest 0.1 cm.

Calf circumference (adapted from reference 2)

The subject sits on a table so that the leg to be measured hangs freely;
alternatively, he or she stands with the feet about 20 cm apart and weight
distributed equally on both feet. The tape measure is positioned
horizontally around the calf and moved up and down to locate the
maximum circumference in a plane perpendicular to the long axis of the
calf. The tape is in contact with the skin over the whole circumference but
does not indent the skin. The measurement is recorded to the nearest
0.1 cm. During infancy and in the elderly, calf circumference can be
measured with the subject supine and the knee flexed to 90°.

Note: See section 9.4.3 for further details of measurements in the elderly.

Skinfold thicknesses

Skinfolds should be measured using skinfold callipers, such as Lange or
Holtain callipers, that provide standardized pressure at all jaw openings.
Some plastic models are available and may be preferred for non-research
purposes. General guidelines for measuring skinfolds should be
consulted for those inexperienced in these methods (/, 2).

Triceps skinfold (adapted from reference 2)

The triceps skinfold is measured in the midline of the posterior aspect of
the arm, over the triceps muscle, at a level midway between the lateral
projection of the acromion process at the shoulder and the olecranon
process of the ulna (at the point of the elbow). With the elbow flexed to
90°, the midpoint is determined by measuring the distance between the
two landmarks using a tape measure; it is marked on the lateral side of the
arm. Except for infants and the handicapped, the subject should be
measured standing, with the arm hanging loosely and comfortably at the
side. The calliper is held in the measurer’s right hand. A vertical fold of
skin and subcutaneous tissue is picked up gently with the left thumb and
index finger, approximately 1 cm proximal to the marked level, and the
tips of the callipers are applied perpendicular to the skinfold at the
marked level. Measurements are recorded to the nearest 0.5 mm (Lange
callipers), 0.2 mm (Holtain callipers), or smallest unit of graduation.

Note: See section 9.4.6 for measurements in the elderly.
Subscapular skinfold (adapted from reference 2)

The subscapular skinfold is picked up gently on a diagonal, inclined
infero-laterally at approximately 45° to the horizontal plane in the natural
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cleavage lines of the skin. The site is just inferior to the inferior angle of
the scapula. The subject stands comfortably erect, with the arms relaxed
at the sides of the body. To locate the site, the measurer palpates the
scapula, running the fingers inferiorly and laterally along its vertebral
border until the inferior angle is identified. For some subjects, especially
the obese, gently placing the arm behind the back will help identify the
site. The calliper jaws are applied 1 cm infero-lateral to the thumb and
finger raising the fold, and the thickness is recorded to the nearest 0.5 mm
(Lange callipers), 0.2 mm (Holtain callipers), or smallest unit of
graduation.

Note: See section 9.4.4 for measurements in the elderly.

Thigh skinfold (anterior) (@adapted from reference 2)

The thigh skinfold site is located in the midline of the anterior aspect of
the thigh, midway between the inguinal crease and the proximal border of
the knee cap (patella). The subject flexes the hip to assist location of the
inguinal crease. The thickness of the vertical fold is measured while the
subject stands. The body weight is shifted to the other foot while the leg
on the measurement side is relaxed with the knee slightly flexed and the
foot flat on the floor. The calliper jaws are applied about 1 cm distal to the
fingers holding the fold, and the thickness of the fold is recorded to the
nearest 0.5 mm (Lange callipers), 0.2 mm (Holtain callipers), or the
smallest unit of graduation. o

Maturational indicators in adolescence

More complete descriptions and discussions of stages of secondary
sexual characteristics used as maturational indicators may be found
elsewhere (10, 11).

Menarcheal status (girls) (adapted from reference 12)

Menarcheal status is determined by interview. At the time of questioning
each subject is asked her age (or her date of birth) and whether she has
begun to menstruate. A knowledge of local language and terminology for
referring to menstruation is necessary so that the information obtained is
correct. ‘

B2 — Breast development (girls) (adapted from references 10 and 11)
Breast stage 2 (B2) is an arbitrary stage in the process of areolar and
breast development in adolescence. It is the breast bud stage,
characterized by elevation of the breast and papilla as a small mound,
in contrast to the lack of palpable breast tissue in childhood; areolar
diameter is enlarged and areolar tissue is elevated.

G3 — Genital development (boys) (adapted from references 10 and 11)
Genital stage 3 (G3) is an arbitrary stage in the process of development in
size and shape of penis and scrotum in adolescence. It is characterized
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by enlargement of the penis, especially in length, compared with the
childhood form; enlargement of testes and descent of the scrotum are also
evident.

Voice change (boys) (adapted from reference 13)

The recommended maturational indicator is the attainment of the adult
voice (sometimes designated AV). It is important to specify that for
the recommended uses, the voice change noted is not the so-called
“breaking” or husky adolescent voice, but the attainment of the adult
voice. The pitch and resonance of the voice has adult characteristics. It
may be helpful for assessment to have boys read or recite a chosen text.

Other measurements

Fundal height (symphysis-fundus height) (adapted from reference 14)

A measuring tape of nonelastic material is required. The distance
between the upper border of the symphysis pubis to the superior fundus
uteri is recorded to the nearest 0.1 cm.

Derived indices

The following seven recommended indices are derived from the basic
measurements:

® Percentage weight loss, or weight change, is calculated as:

previous weight - current weight

; : X100
previous weight

Weight must be measured in the same units on all occasions.

® Sitting height: height ratio is expressed as a decimal fraction:
sitting height (cm)

height (cm)

® Body mass index (BMI) is calculated as:
weight (kg)
height” (m”)
Body mass index may be calculated directly from observed

measurements of weight and height, dctermined from a nomogram
(Fig. A2.1), or derived from Table A2.2.

® Ponderal index (Rohrer’s) (PI) for newborn is calculated as:
birth weight (g)
birth length’ (cm?)

X100
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Figure A 2.1
Nomogram for obtaining body mass index from height, H {cm), and weight, W

(kg)®
— 110
70 —
80 = 100
0 =
100 = %0
110 =
= 80
120 Y =
130 © = 70
140 o -
— =60
5 = 2
T 150 =5 <
< = c
8 % SR
160 S =
= 40
170 E
0 =
=— 30
180 =
E 20
190 =
= 10
200 =
= 0
WHO 95129
Directions

1.

2.

3.
4.

5.

l_ocate the person’s height on the left column. Numbers in this column increase going down the
scale.

Locate the person’s weight on the right column. Numbers in this column decrease going down the
scale.

Lay a ruler or straightedge so that it touches these two points — height and weight.

Note where the straightedge crosses the slanted line between these two columns. This is the body
mass index value.

Enter the body mass index value in the person’s record.

@ Adapted from reference 76 with the permission of the American Society for Clinical Nutrition.
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Table A 2.2
Body mass index for selected heights and weights

Weight IHeight (cm)
_(kg) 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 165 156 157 158 159 160 161 162 163 167 168 168 170 171 172 173 174 175 176 178 179 180 181 182 183 184 185 186 187 188 189 190
31] 158 156 154 152 149 147 145 143 142 140 138 136 134 132 413:1V 2. 7 126,153, 121 120 118 117 111 11.0 109 107 106 105 104 102 1‘041- 100 -
32§ 163 161 159 156 154 152 150 148 146 144 142 140 139 137 135 13313 125 123 122 120 115 113 112 111 109 108 107 106 104 103 -10.2 101
16.4 161 159 157 155 153 151 14.9 147 145 143 141 139 137 129 127 126 124 118 117 116 114 113 112 N 0 10.9 108 10.7 165 104 103 102 101
169 166 164 162 160 157 155 153 151 149 147 145 143 142 - 133 131 130 128 122 120 119 118 116 11.5 114112 111 11.0 109 107 106 105 104 103 102 100
174 171 169 166 164 162 160 158 156 154 151 150 148 146 b2 14 8 137 135 133 132 125 124 123 121 120 1.8 117 116 114 113 112 110 109 108 107 106 105 103 102 10.1 100
36] 184 181 179 176 17.4 171 169 167 164 162 160 158 156 154 152 150 148 146 144 142 141 139 137 135 12.9 128 126 125 123 122 120 119 118 116 115 114 112 111 11.0 109 107 106 105 104 10.3 10.2 101
37] 189 186 183 181 17.8 17.6 174 171 169 167 16.4 162 160 158 156 154 152 150 148 146 145 143 141 139 13.3 131 13.0 128 127 125 124 122 121 119 118 117 115 114 113 112 11.0 102 10.8 107 10.6 105 104 102
38] 19.4 191 188 186 183 181 17.8 176 17.3 17.1 169 167 164 162 160 158 156 154 152 150 148 147 145 143 13.6 135 13.3 13.1 130 128 127 126 124 123 12t 120 119 11.7 116 115 113 11.2 11.1 110 109 108 106 105
39] 199 196 19.3 19.1 188 185 183 18.0 178 17.6 173 17.1 169 167 164 162 160 158 158 154 152 150 148 147 140 13.8 137 135 133 132 130 129 127 126 124 123 122 120 119 118 116 115 114 113 112 11.0 109 108
400 204 20.1 19.8 19.6 19.3 19.0 18.8 185 183 180 17.8 175 173 171 169 166 164 162 160 158 156 154 1562 1561 143 142 140 13.8 137 13.5 134 132 131 129 128 126 125 123 122 121 11.9 118 11.7 11.6 114 113 112 111
203 200 198 195 192 19.0 187 185 182 180 17.7 176 173 171 168 166 164 162 160 158 156 154 147 145 144 142 140 i39 13.7 135 134 132 131 129 128 127 125 124 122 121 120 119 117 116 115 114
208 205 203 20.0 197 194 192 189 187 184 182 179 177 175 173 170 168 166 164 162 160 158 151 149 147 145 144 142 140 139 137 136 13.4 133 131 130 128 127 125 124 123 121 120 119 11.8 116
213 210 207 205 202 199 196 194 191 (89 186 184 181 179 177 174 172 170 168 166 164 162 154 152 15.1 149 147 145 144 142 140 139 137 136 134 133 131 130 128 127 126 124 123 122 120 118
218 215 212 209 206 204 201 198 19.6 193 19.0 188 186 183 181 1789 176 174 172 17.0 168 166 158 156 154 152 150 149 147 145 144 142 140 139 137 136 134 133 131 130 129 127 126 124 123 122
223 220 217 214 211 208 205 203 20.0 19.7 195 192 19.0 187 185 183 180 178 176 174 171 169 161 159 158 156 154 152 150 149 147 145 144 142 140 139 137 136 134 133 131 13.0 129 127 126 125
228 225 222 219 216 213 21.0 20.7 204 202 199 197 194 191 189 187 184 182 180 17.7 175 17.3 16.5 163 16.1 159 157 155 154 152 150 149 147 145 144 142 140 139 137 136 134 133 132 130 129 127
23.3 23.0 227 224 220 21.8 215 21.2 209 20,6 203 20.1 19.8 19.6 193 19.1 188 186 184 181 179 17.7 16.9 16.7 165 163 161 159 157 155 153 152 150 148 147 145 1483 142 140 139 137 136 134 133 132 13.0
23.8 235 231 228 225 222 219 216 218 211 208 205 202 200 197 195 192 190 188 185 183 18.1 172 17.0 16.8 166 164 162 160 159 157 1556 153 151 150 14.8 147 145 143 142 140 139 137 136 134 133
243 240 23.6 233 230 227 224 221 218 215 212 209 207 204 20.1 19.9 19.6 194 19.1 189 187 184 17.6 17.4 17.2 17.0 168 166 164 162 16.0 158 156 155 153 161 150 148 146 145 143 142 140 139 137 136
24.8 245 241 238 235 23.1 228 225 222 21.9 216 214 211 208 205 203 20.0 198 195 193 19.1 188 17.9 127 175 17.3 171 169 167 165 163 16.1 16.0 158 156 154 153 151 11.9 148 146 145 143 141 140 139
253 249 246 243 239 236 233 230 227 224 221 218 216 212 210 207 204 202 199 197 194 192 183 184 179 176 174 172 170 163’ 167 165 16.3 161 150 157 156 154 152 151 149 147 146 144 143 "141
258 254 251 247 244 241 237 234 231 228 225 222 219 216 214 211 208 206 203 201 198 196 186 184 182 180 178 176 174 17.2 17.0 168 166 164 162 160 159 157 155 154 152 150 149 147 146 144
263 259 256 252 249 245 242 239 236 232 229 226 223 221 218 215 212 210 207 204 207 199 190 188 186 183 181 179 177 17.5 173 171 169 16.7 165 164 162 160 158 157 155 153 152 150 148 147
268 264 260 257 253 250 247 243 240 237 234 231 228 225 222 219 216 214 211 ) 208 206 2038 19.4 191 189 187 185 183 18.0 178 176 174 17.2 17.0 169 167 165 163 161 159 158 156 154 153 151 15.0
27.3 269 265 262 258 255 251 248 244 241 238 235 232 229 226 223 220 218 215 212 210 207 19.7 195 193 190 188 186 184 182 180 178 176 174 172 170 168 166 164 162 16.1 159 157 156 154 152
27.8 274 27.0 266 263 269 256 262 249 246 242 239 236 233 230 227 224 222 219 216 213 211 201 198 19.6 104 192 189 187 185 183 1841 17.9 177 175 173 (7.1 169 167 165 164 162 16.0 158 157 155
283 27.9 275 27.1 267 264 2060 257 253 P50 247 243 240 P37 234 231 228 225 223 220 217 215 2 204 P02 200 197 195 19.3 19.0 188 186 184 182 180 178 176 174 (7.2 17.0 168 167 165 163 161 160 158
8.8 284 280 27.6 P72 268 265 261 P58 P54 251 248 245 P44 3R 235 2W2 229 227 PPA 221 218 20.8 205 203 20.1 19.8 19.6 19.4 19.2 189 187 185 183 181 179 177 (76 {73 171 169 168 166 164 162 16.1
29.3 289 285 281 27.7 27.3 269 26.6 262 259 255 P52 249 246 242 239 2306 233 230 228 225 222 21.2 209 207 204 202 199 19.7 195 193 19.0 188 186 184 {182 180 178 176 174 172 171 169 167 165 16.3
P08 293 289 285 281 278 274 27,0 P67 263 260 266 253 250 247 243 240 237 234 231 229 226 215 213 210 208 205 203 20.0 198 19.6 194 19.2 189 187 185 183 181 17.9 177 17_,5 _17A3 172: »17.0 16.8 1@ 6
303 298 294 290 286 282 278 275 271 268 264 261 257 254 251 247 244 24,1 238 23.5 232 230 219 216 214 21t 209 206 204 20.1 199 197 195 193 190 188 186 184 182 180 178 176 174 173 17.1 169
30.7 303 299 295 291 287 283 279 276 272 268 265 261 258 255 252 248 245 242 239 236 233 222 220 217 215 212 21,0 207 205 202 20.0 19.8 196 194 191 189 187 185 183 181 179 177 175 174 172
31.2 308 30.4 300 296 292 288 284 280 276 270 269 266 262 259 256 252 249 246 243 240 237 206 223 221 218 215 213 21,0 208 206 203 20.1 199 197 194 192 190 188 186 184 182 180 178 176 17.5
31.7 31.3 309 30.4 300 296 292 288 284 281 277 273 270 266 263 260 256 253 260 24.7 244 241 229 227 224 221 219 216 214 211 209 207 204 202 200 198 195 193 191.189 187 185 183 181 179 17.7
322 318 31.3 309 305 30.1 29.7 293 289 285 281 278 274 271 267 264 260 257 254 251 248 24.5 233 230 228 225 222 220 21.7 215 212 210 207 205 203 20.t 198 196 194 192 190 188 186 184 182 18.0
32.7 323 31.8 314 31.0 305 30.1 29.7 293 289 286 282 27.8 27.5 27,1 268 264 261 268 255 251 24.8 20,7 034 231 228 226 223 221 218 216 21.3 211 208 206 204 20.1 199 197 195 193 191 189 18.7 185 183
332 428 423 319 31.4 3810 306 30.2 298 294 290 286 283 270 275 27.2 268 265 262 258 255 25.2 24.0 23.7 235 232 229 226 224 221 21.9 216 214 211 209 207 205 202 200 19.8 196 194 192 190 188 186
33.7 33.3 32.8 323 31.9 315 31.0 30.6 302 298 294 290 287 283 279 276 272 269 266 262 259 256 244 241 238 235 233 230 227 225 222 220 217 215 212 21.0 208 205 203 20.1 199 197 194 192 190 18.8
34.2 337 333 328 324 319 315 31.1 307 303 299 205 29.1 287 284 280 27.6 27.3 270 266 263 26.0 24.7 244 242 239 236 233 231 228 225 223 220 21.8 21,5 213 211 208 206 204 202 199 19.7 195 193 191
34.7 342 338 333 328 324 320 315 311 807 30.3 209 295 291 288 284 28.0 277 273 270 267 268 251 248 245 242 237 234 231 22.9 226 223 221 218 21.6 214 211 209 207 205 202 200 198 196 194
352 347 342 338 333 329 324 320 316 31t 307 303 29.9 296 29.2 288 284 281 277 274 27.1 267 255 252 249 246 24 AO 23,7 235 232 22,9 227 224 222 219 217 214 212 210 26 7 ”20 5 203 201 19.9 19.7
357 352 347 342 338 333 329 324 320 316 312 308 304 300 29.6 292 288 285 281 27.8 274 271 258 255 252 249 243 241 238 235 232 230 227 225 222 220 217 215 213 210 208 206 204 202 199
362 357 352 347 342 338 333 329 324 320 316 312 308 304 300 206 202 289 285 282 278 275 262 259 256 253 250 247 244 241 238 23.6 233 230 228 225 223 220 218 216 213 21.1 209 207 204 20.2
36.7 362 357 352 347 342 338 333 329 325 32.0 316 312 308 304 300 29.6 293 289 285 282 279 265 262 25¢ 256 253 250 247 244 242 239 236 234 231 228 226 223 221 219 216 214 212 208 207 205
37.2 38,7/ 362 357 352 347 342 338 333 329 325 32.0 316 312 308 304 300 297 293 289 286 282 269 266 263 260356"25'4 251 248 245 242 239 237 234 231 229 226 224 222 ?1.9 217 214 212 210 208
76| 38.8 382 377 372 367 36.1 357 352 347 342 33.8 333 329 325 320 31.6 312 308 304 301 29.7 29.3 29.0 286 273 269 266 263 260 257 254 251 248 245 243 240 237 235 282 229 227 224 215 213 211
77| 39.3 387 382 37.7 37.1 36.6 361 356 352 347 342 33.8 333 329 325 320 31.6 31.2 308 305 301 29.7 293 29.0 276 27.3 27.0 266 263 260 257 254 251 249 246 243 240 238 235 232 230 227 218 216 218
78] 39.8 392 387 381 37.6 37.1 366 361 356 351 347 342 338 333 329 325 321 31.6 31.2 309 305 301 207 294 28.0 27.6 27.3 27.0 267 264 261 258 255 252 249 246 243 241 238 235 233 230 221 218 2186
79| 40.3 39.7 39.2 386 381 37.6 37.1 366 36.1 356 351 346 342 337 333 329 325 320 31.6 312 309 305 30.1 29.7 28.3 280 27.7 27.3 27.0 267 264 26.1 258 255 252 249 247 24.1 23.8 236 233 224 221 21.9
. 60 7_ AGQ,]! 386 38.0 375 870 365 36.0 356 35.1 34.6 .34 333 32.9 325 320 316 31.3 309 305 301 287 28.3 28.0 27. 27.0 267 264 261 258 255 252 250 244 242 23.9 K 23.”6 224 . 22.2
396 39.1 385 380 37.5 37.0 365 360 355 351 34 337 333 329 324 320 316 312 309 305 29.0 287 284 28 = S8 264 261 259 251 ; 4.7 245 242 723,9 . 2 229 227
40.1 39.5 39.0 385 37.9 374 369 364 36.0 35.5:”3’5 T34 337 333 328 324 820 316 312 309 29.4 29.1 28.7 28. 26 0 248 245 242 . : 232 230
406 40.0 395 389 384 379 37.4 369 364 359 35 345 34.1 337 332 328 324 320 316 31.2 298 294 291 28, 25.1. .24 8245 4 .235 232
41.1 40.5 40.0 394 389 383 37.8 37.3 36.8 364 35 350 345 341 336 332 328 324 320 316 301 298 294 29, 254 251 ,24.48 238 23.5‘
85] 2.2 416 410 404 399 393 388 383 378 37.3 368 - 354 349 345 340 336 332 328 324 320 305 301 298 294 5.7 254 251 ’;24@ 246 243 240 238
86f 439 433 427 421 415 409 403 398 393 387 382 37.7 372 367 36.3 358 353 349 344 340 336 332 328 324 308 30.5 301 29.8 29.4 29.1 287 284 28.1 27.8 275 27.1 268 265 263 260 257 254 251 249 246 243 241
87| 444 438 431 425 420 414 408 403 39.7 39.2 387 382 377 372 36.7 362 357 353 349 344 340 336 332 327 312 308 305 301 298 294 291 287 284 281 278 275 27.2 269 266 263 260 257 254 251 249 246 244
88] 449 443 436 430 424 419 413 407 402 396 391 386 381 376 371 366 362 357 353 348 344 339 335 33.1 316 31.2 308 304 301 297 294 29.1 287 284 281 278 275 272 269 266 263 260 257 254 252 249 246




Table A 2.2 (continued)

Weight JHeight {cm) l
kg) 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 188 169 1470 171 172 173 174 175 176 177 178 179 180 181 182 183 1B4 185 186 187 188 189 19C

89] 454 448 441 435
459 453 446 440
HANE;A A;‘: 8 451 NMLS
46.9 463 456 450
47.4 468 46.1 455

412 406 401 396 390 385 380 375 370 366 36.1 357 352 348 343 339 335 331
416 411 405 400 395 390 384 579 375 370 365 361 356 352 347 343 339 335
404 3997 3 T 4 369 365 360 355 351 347 343 338
4409 403 8 373 36.9 364 359 355 351 346 342
413 408 82 377 373 368 36.3 359 354 350 346
480 47.3 466 460 453 '3 418 412 386 381 37.7 37.2 367 063 358 354 349
95] 485 478 47.1 465 458 “42.8 422 417 411 )6 1 399'§e5 381 378 371 366 362 358 353
6| 49.0 483 476 460 463 457 450 444 438 432 427 421 416 410 405 400 394 389 385 380 375 370 366 36.1 357
07l 495 488 481 474 468 461 455 449 443 437 431 425 420 414 409 404 399 394 389 384 37.9 374 370 365 61
o8l 500 493 485 479 47.3 466 46.0 454 447 441 436 430 424 419 413 408 403 398 393 388 33 37.8 37.3 369 364
99 40.8 491 484 477 474 464 458 452 44.6 44.0 434 428 423 417 412 407 402 367 392 387 382 37.7 373 368
100 496 489 482 476 469 463 457 450 444 439 433 427 422 416 411 406 401 386 391 386 381 376 I72

323 319 315 312 30.8 304 301 297 294 29.1 287 284 281 27.8 275 272 269 266 263 260 257 255 252 249 247
327 323 319 315 311 308 304 301 297 294 291 287 284 281 278 275 272 269 266 263 260 257 255 252 24.9
§.330 326 322 319 13 3 7581 278 275 272 269 266 263 260 257 255 25.2
334 330 326 322 ; 284 281 27.8 27.5 272 269 266 263 260 258 255
337 33.3 330 326 32 300 207 204 290 287 284 281 278 275 272 269 266 263 260 258
344 337 333 329 32 303 300 207 293 290 287 284 281 278 275 272 269 266 263 26.0
345 341 337 333 323 4 307 303 300 206 29.3 200 287 284 2.1 27.8 275 272 269 266 263
348 344 340 03.6 332 928 2.4 321 317 313 310 306 30.3 0.0 296 293 290 287 284 280 27.7 275 27.2 269 268
352 248 304 34.0 336 332 328 324 320 317 313 310 306 303 299 296 29.3 200 287 283 280 27.7 27.4 272 26.9
356 354 347 343 339 335 331 327 324 320 316 31.3 300 306 302 299 296 203 289 286 283 280 277 274 27.1
350 355 351 317 343 330 335 331 327 323 320 51.6 312 309 306 302 299 206 282 289 28.6 283 280 277 274
363 359 354 350 346 342 338 334 330 327 323 31.9 316 312 309 05 302 299 295 292 289 286 283 280 277

101 49.4 487 4B.0 474 467 461 455 449 443 437 431 426 420 415 , 400 395 390 385 380 376 367 362 358 354 349 345 341 337 334 330 326 922 319 315 31.2 308 305 302 208 205 292 289 286 283 280
102 ‘ 499 49.2 485 479 472 466 459 453 447 441 436 430 425 419 411 409 403 398 304 389 384 379 37.0 366 361 357 353 349 345 341 337 333 329 326 322 318 31.5 311 308 305 301 298 295 292 289 286 283
103 497 49.0 483 477 470 464 458 452 446 440 434 429 423 418 413 407 402 397 392 388 383 37.4 369 365 36.1 356 352 33.3 329 325 321 318 314 310 308 304 30.1 298 295 29.1 288 285
104 ) 495 488 481 475 468 462 456 450 444 439 433 427 422 417 411 406 40.1 396 391 387 47.7 37.3 368 364 360 356 ‘da6 332 328 325 321 317 314 311 307 304 301 297 204 291 288
105 49.9 493 486 479 47.3 467 461 454 449 443 437 431 426 421 415 410 405 400 395 390 381 37.6 372 368 363 359 47,343 339 335 33.1 328 524 321 317 314 310 307 304 300 207 204 291
106 497 49| 484 477 471 4G5 459 453 447 441 436 430 425 418 414 409 404 399 394 385 980 3/6 371 367 1G.3 358 354 350 34.6 34.2 338 335 331 327 324 320 317 313 310 306 303 300 297 29.4
107 495 488 482 A76 469 463 457 451 445 440 434 428 423 418 41.3 408 403 398 QU4 064 379 975 370 36,6 362 358 363 349 345 342 338 334 330 327 323 320 316 313 309 306 303 300 208
108 500 493 486 480 47.4 467 461 455 450 444 438 43.3 427 422 417 412 406 402 399 887 083 07.8 874 36.9 365 361 357 353 349 845 341 337 033 300 326 322 319 316 312 309 306 302 299
109 498 A9.1 484 47.8 472 466 460 454 448 442 437 431 426 421 415 110 405 206 391 386 382 07.7 37.3 968 364 360 356 352 48 344 340 336 333 329 325 322 318 315 312 308 305 302
110 49.5 489 B2 A7.6 470 464 458 452 446 440 435 430 424 419 414 409 30.9 39.4 990 N5 UB1 176 37.2 96.8 368 359 355 051 347 343 340 336 332 328 325 321 318 315 311 108 05
m 500 494 487 4BO 47.4 468 46.2 456 450 445 439 434 428 423 418 413 403 308 303 389 384 380 958 364 350 346 343 19 335 31 328 324 321 317 314 311 307
112 498 491 4B5 47.8 47.2 466 460 454 449 443 43.8 432 42/ 422 416 400 402 397 U92 388 383 862 357 963 350 94.6 342 338 334 331 327 324 320 317 314 310
113 496 489 483 476 47.0 464 458 453 447 441 436 431 425 420 410 405 400 39.6 39.1 386 . 365 361 057 353 349 345 341 337 33.4 330.327 323 320 916 313
114 500 493 487 4B1 47.5 468 462 457 451 445 440 434 429 424 419 41.4 409 404 39.9 394 390 38.1 3777 372 368 364 360 356 352 348 344 340 337 333 330 326 323 319 316
15 49.8 491 4B5 47.9 47.3 467 46.1 455 449 444 438 433 428 Jg 417 412 407 403 39.8 393 389 384 380376 371 367 963 359 355 351 347 343 340 336 332 329 35 2 39
116 49.6 48.9 483 477 471 465 450 453 dd8 A2 437 43.1 416 A1 406 A0.1 397 09 38.8 883 47.9 374 470 366 362 958 354 360 346 343 339 335 332 G2A A5 G2
117 500 493 487 481 475 469 463 b7 451 446 440 435 420 415 410 405 400 895 391 986 362 7.8 V.0 069 965 961 957 @6 349 346 342 338 335 331 328 24
118 49.8 491 485 47.9 47.3 407 4G.1 455 450 444 439 a3 418 A3 408 404 399 394 30.0 885 W1 UV U/ 06U 364 360 356 352 349 345 341 337 334 330 327
19 495 489 483 477 47. 46.5 A59 453 448 442 AP7 422 AL7 412 A0/ 402 308 39.3 389 B0 3B 07.6 37.) 067 363 359 355 351 348 344 340 337 333 330
120 A75 46.9 46.3 457 452 446 4.0 425 420 415 410 106 401 396 392 887 803 07.9 O7.5 U7.0 Y66 462 5.8 354 351 347 343 340 336 33.2
121 47.9 4.3 46.7 461 455 450 434 429 424 419 414 409 404 400 395 491 IBG N2 378 323 369 965 361 357 354- 33.9 335
122 48.3 47.7 471 465 459 45.4 437 432 427 422 417 412 408 403 398 394 380 385 8.1 377 372 368 364 360 356 34.2 338
123 487 480 475 469 463 457 441 436 431 426 421 416 411 406 402 397 393 388 384 8.0 I75 37.) 367 363 359 ¢ 34.4 341
124 49.0 484 47.8 472 46.7 46.1 445 439 434 429 424 419 414 410 405 400 396 391 387 I3 V78 374 370 366 362 347 343
125 o L 49.4 488 482 47.6 47.0 465 45 448 443 438 433 42/ 423 418 413 408 40.4 399 39.5 39.0 386 382 877 37.3 369 365 36, 354 350 346
126 49.8 492 486 480 47.4 468 A5.2 44.6 441 436 43 426 421 416 4171 407 402 39.8 393 389 385 380 37.6 37.2 368 364 360 356 353 349
127] 49.6 490 48.4 478 472 455 450 445 439 434 429 424 419 415 410 405 40.1 306 30.2 388 38.3 87.9 375 371 367 363 359 366 352
128 500 49.4 48.8 482 47.6 459 454 448 443 438 433 428 423 418 413 409 404 399 395 391 386 382 378 374 37.0 366 36.2 358 55
129) 498 49.2 486 480 463 457 452 446 441 436 431 426 421 416 412 407 403 39.8 394 389 385 381 377 37.3 369 365 361 357
130 . 49.5 489 483 2 46.6 46.1 455 450 445 430 43.4 429 424 420 415 410 40.6 401 397 39.2 388 372 368 36.4 360
131 499 493 487 470 464 459 453 448 443 438: 418 413 40.9 404 400 395 39.1 375 37.1 36.7 363
132 497 491 473 468 462 457 45.1.446 ¢ 421 417 412 407 403 399 39.4 37.7 37.3 87.0 366
133 494 477 471 466 455 45, 4297425 420 415 410 406 402 39.7 380.376 37.2 3658
134 498 480 475 469 . 428 423 418 414 409 405 400, 383 379 375 371
135 484 478 473 4 2 6431 426 421 417 412 408 403 39.9 394 390 386 382 378 74
136 48.8 48.2 47.6 471 465 460 454 440 444 43.9 434 429 424 420 415 411 406 402 397 39.3 389 /S5 381 377
137 491 485 48.0 474 469 463 458 453 447 44.2 437 432 428 423 418 414 409 405 40.0 396 392 388 384 380
138 495 48.9 48.3 47.8 472 466 461 456 451 446 440 436 431 426 421 417 41.2 408 40.3 39.9 395 380 386 382
139 498 49.2 487 481 47.5 47.0 464 450 45.4 449 444 439 434 429 424 420 415 411 406 40.2 397 393 389 385

496 49.0 484 479 473 468 462 457 452 447 442 437 432 427 423 418 392 388
50.0 49.4 4 466 395 39.1
497 4 ‘469 "398 39.3
472 400 396




® Abdomen:hip ratio (AHR) is expressed as a decimal fraction:

abdominal circumference (cm)

hip circumference (cm)

®  Arm muscle circumference (AMC) is estimated from arm circumference
(AC) and triceps skinfold thickness (TSF), assuming a circular and
concentric model (15):

AMC (cm) = AC (cm) - [rt X TSF (cm)]

® Arm muscle area (AMA). Cross-sectional arm muscle area is
estimated from arm circumference (AC) and triceps skinfold
thickness (TSF), assuming a circular and concentric model (15)

_[AC - (x X TSP)
- 4r

AMA (cm?)

Corrections of AMA for estimated bone areas in each sex are
recommended for some purposes:

[AC - (t X TSE)T’

Bone-free AMA (cm®) for men = 4 -10
i
AC - (n X TSF)T
Bone-free AMA (cm®) for women = ! (m Z ) -6.5
T
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Annex 3

Recommended reference data

This annex contains tables of reference data, recommended by the Expert
Committee, that have not been widely distributed by WHO previously.
The NCHS/WHO reference data for the weight and height of children
have been previously published by WHO (1), and have also been
distributed separately as the annex to that publication. Individual sections
of the report concerning age and physical status groups should be
consulted for rationales, recommended cut-offs, and interpretation of the
reference data.

Table A3.1
Mid-upper arm circumference (cm): combined sexes, 6-60 months®
Age
(months) -33D -258D -1 8D Median  +1 8D +2 SD +3 SD
6 10.9 12.0 13.2 14.3 15.5 16.7 17.8
7 11.0 12.2 13.4 14.6 15.7 16.9 18.1
8 11.2 12.4 13.6 14.8 16.0 17.2 18.3
] 11.3 12.5 13.7 14.9 16.2 174 18.6
10 11.56 12.7 13.9 151 16.3 17.5 18.8
11 11.6 12.8 14.0 15.2 16.5 17.7 18.9
12 11.7 12.9 141 15.4 16.6 17.9 19.1
13 11.7 13.0 14.2 15.5 16.7 18.0 19.2
14 11.8 13.1 14.3 15.6 16.8 18.1 19.4
15 11.9 13.1 14.4 15.7 16.9 18.2 19.5
16 11.9 13.2 145 15.8 17.0 18.3 19.6
17 12.0 13.2 14.5 15.8 17.1 i18.4 19.7
18 12.0 13.3 14.8 12.9 17.2 18.5 19.8
19 12.0 138.3 14.6 139 17.2 18.5 19.8
20 12.1 13.4 14.7 18.0 17.3 18.6 19.9
21 121 13.4 14.7 18.0 17.3 18.7 20.0
22 121 13.4 14.7 18.1 17.4 18.7 20.0
23 12.1 13.4 14.8 16.1 17.4 18.8 20.1
24 12.1 13.5 4.8 16.1 17.5 18.8 20.1
25 12.2 13.5 14.8 18.2 17.5 18.8 20.2
26 12.2 13.5 14.9 16.2 17.5 18.9 20.2
27 12.2 13.5 14.9 18.2 17.6 18.9 20.3
28 12.2 13.5 14.9 16.3 17.6 1.0 20.3
29 12.2 13.6 14.9 16.3 17.6 19.0 20.4
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Table A3.1 (continued)

,(Ar\}?(fnths) -38D -238D -18D Median  +1 SD +2 SD +3 SD
30 12.2 13.6 14.9 16.3 17.7 19.0 20.4
31 12.2 13.6 15.0 16.3 17.7 19.1 20.4
32 12.2 13.6 15.0 16.4 17.7 19.1 20.5
33 12.3 13.6 15.0 16.4 17.8 19.1 20.5
34 12.3 13.7 15.0 16.4 17.8 19.2 20.6
35 12.3 13.7 151 16.4 17.8 19.2 20.6
36 12.3 13.7 15.1 16.5 17.9 19.3 20.6
37 12.3 13.7 15.1 16.5 179 193 20.7
38 12.3 13.7 15.1 16.5 17.9 19.3 20.7
39 12.4 13.8 15.2 16.6 18.0 19.4 20.8
40 12.4 13.8 16.2 16.6 18.0 19.4 20.8
41 12.4 13.8 15.2 16.6 18.1 19.56 20.9
42 12.4 13.8 15.3 16.7 18.1 19.5 20.9
43 12.4 13.9 15.3 16.7 18.1 19.6 21.0
44 12.5 13.9 15.3 16.8 18.2 19.6 21.1
45 12.5 13.9 15.4 16.8 18.2 19.7 2141
46 12.5 13.9 15.4 16.8 18.3 19.7 21.2
47 12.5 14.0 15.4 16.9 18.3 10.8 21.2
48 12.5 14.0 1565 1‘6.9 18.4 19.8 21.3
49 12.5 14.0 155 17.0 18.4 19.9 21.4
50 12.6 14.0 15.5 17.0 18.5 20.0 21.4
51 12.6 14.1 1565 17.0 18.5 20.0 21.5
52 12.6 14.1 15.6 17.1 18.6 20.1 21.6
53 12.6 141 156 171 18.6 20.1 21.6
54 12.6 141 15.6 17.2 18.7 20.2 21.7
55 12.6 141 15.7 17.2 18.7 20.3 21.8
56 12.6 14.1 15.7 17.2 18.8 20.3 21.9
57 12.6 14.1 16.7 17.3 18.8 20.4 21.9
58 12.6 14.2 15.7 17.3 18.9 20.5 22.0
59 12.6 14.2 15.8 17.3 18.9 20.5 22.1

60 12.6 14.2 15.8 17.4 19.0 20.6 22.2

# Median and standard deviations (cm). Reference data are based on the first and second National
Health and Nutrition Examination Surveys (NHANES | and Il) in the United States of America.
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Table A3.2
Mid-upper arm circumference (cm): boys, 6-60 months®

égc?nths) -38D -28D -1 8D Median  +18D +2 8D +3 8D
6 1.5 12.6 13.8 14.9 16.1 17.3 18.4
7 11.6 12.7 13.9 156.1 16.3 17.5 18.6
8 1.7 12.8 14.0 16.2 16.4 17.6 18.8
9 11.7 12.9 14.2 156.4 16.6 17.8 19.0
10 11.8 13.0 14.2 15.5 16.7 17.9 191
11 11.9 13.1 14.3 15.6 16.8 18.0 19.3
12 11.9 13.2 14.4 167 16.9 181 194
13 12.0 12.2 14.5 16.7 17.0 18.2 19.5
14 12.0 13.3 14.5 16.8 174 18.3 19.6
15 121 13.3 14.6 15.9 171 18.4 19.7
16 121 13.4 14.6 156.9 17.2 18.5 19.8
17 121 13.4 14.7 16.0 17.3 18.6 19.8
18 12.1 13.4 14.7 16.0 17.3 18.6 19.9
19 12.2 13.5 14.8 16.1 17.4 18.7 20.0
20 12.2 13.5 14.8 16.1 17.4 18.7 20.0
21 12.2 13.5 14.8 16.1 17.5 18.8 20.1
22 12.2 13.5 14.9 16.2 17.5 18.8 201
23 12.2 13.5 14.9 8.2 17.5 18.9 20.2
24 12.2 13.6 148 i8.2 17.6 18.9 20.2
25 12.2 13.6 14.9 18.3 176 18.9 20.3
26 123 13.6 14.9 18.3 17.6 19.0 20.3
27 12.3 13.6 15.0 16.3 17.7 19.0 20.4
28 12.3 13.6 18.0 16.3 177 19.1 20.4
29 12.3 13.7 5.0 16.4 17.7 19.1 20.4
30 12.3 13.7 5.0 16.4 17.8 19.1 20.5
31 12.3 13.7 15.1 16.4 17.8 19.2 20.5
32 12.3 13.7 15.1 16.5 17.8 19.2 20.6
33 12.4 13.7 15.1 16.5 17.9 19.2 20.6
34 12.4 13.8 15.1 16.5 17.9 19.3 20.6
35 12.4 13.8 16.2 16.5 17.9 19.3 20.7
36 12.4 13.8 15.2 16.6 18.0 19.3 20.7
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Table A3.2 (continued)

I(Arr?gnths) ., -38D -2 8D -18D Median  +1 8D +2 8D +3 SD
37 124 13.8 15.2 16.6 18.0 19.4 20.8
38 124 13.8 156.2 16.6 18.0 19.4 20.8
39 12.5 13.9 15.3 16.7 18.1 19.5 20.9
40 12.56 13.9 156.3 16.7 18.1 19.5 20.9
41 12.5 13.9 156.3 16.7 18.1 19.6 21.0
42 12.5 13.9 15.4 16.8 18.2 19.6 21.0
43 12.5 14.0 154 16.8 18.2 19.7 21.1
44 12.56 14.0 15.4 16.8 18.3 19.7 21.1
45 12.6 14.0 15.4 16.9 18.3 19.8 21.2
46 12.6 14.0 15.5 16.9 18.4 19.8 21.3
47 12.6 14.0 15.56 17.0 18.4 19.9 21.3
48 12.6 141 15.5 17.0 18.4 19.9 21.4
49 12.6 14.1 156 17.0 18.5 20.0 21.4
50 12.6 14.1 15.6 17.1 18.5 20.0 21.5
51 12.6 141 15.6 17.1 18.6 20.1 21.6
52 12.6 141 15.6 17.1 18.6 20.1 21.6
53 12.6 141 15.7 17.2 18.7 20.2 21.7
54 12.6 14.2 16.7 17.2 18.7 20.2 21.8
55 12.6 14.2 15.7 17.2 18.8 20.3 21.8
56 12.6 14.2 15.7 17.3 18.8 20.4 21.9
57 12.6 14.2 15.8 17.3 18.9 20.4 22.0
58 12.6 14.2 15.8 17.3 18.9 20.5 221
59 12.6 14.2 15.8 17.4 19.0 20.6 22.2
60 12.6 14.2 15.8 17.4 19.0 20.6 22.2

@ Median and standard deviations (cm). Reference data are based on the first and second National
Health and Nutrition Examination Surveys (NHANES | and li) in the United States of America.
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Table A3.3
Mid-upper arm circumference (cm): girls, 6-60 months®

?r\r?gnths) -38D -28D -18D Median  +1 8D +2 8D +3 8D
6 10.4 1.5 12.7 13.9 156.0 16.2 17.4
7 10.6 11.8 13.0 141 156.3 16.5 17.7
8 10.8 12.0 13.2 14.4 156.6 16.8 18.0
9 11.0 122 13.4 14.6 15.8 17.0 18.2

10 111 12.3 13.6 14.8 16.0 17.2 18.4

11 1.3 12.5 13.7 15.0 16.2 17.4 18.6

12 11.4 12.6 13.9 15.1 16.4 17.6 18.8

13 11.5 12.7 14.0 16.2 16.5 17.7 19.0

14 11.6 12.8 144 15.4 16.6 17.9 19.2

156 1.7 120 14.2 16.5 16.7 18.0 19.3

16 1.7 13.0 14.3 15.6 16.8 18.1 19.4

17 11.8 13.1 14.4 15.7 16.9 18.2 19.5

18 11.8 13.1 14.4 15.7 17.0 18.3 19.6

19 1.9 13.2 14.5 15.8 174 18.4 19.7

20 11.9 13.2 14.5 16.8 17.2 18.5 10.8

21 11.9 13.3 14.6 15.9 17.2 18.5 19.8

22 12.0 13.3 14.6 15.9 17.3 18.6 19.9

23 12.0 13.3 14.7 16.0 17.3 18.6 20.0

24 12.0 13.4 14.7 16.0 17.4 18.7 20.0

25 12.0 13.4 14.7 16.1 17.4 18.7 20.1

26 121 13.4 14.7 161 17.4 18.8 20.1

27 121 13.4 14.8 161 17.5 18.8 20.2

28 1214 13.4 14.8 16.1 17.5 18.9 20.2

29 1241 13.5 14.8 16.2 17.5 18.9 20.3

30 121 13.5 14.8 16.2 17.6 18.9 20.3

31 12.1 13.5 14.9 16.2 17.6 19.0 20.3

32 121 13.5 14.9 16.3 17.6 19.0 20.4

33 12.2 138.5 14.9 16.3 17.7 19.0 20.4

34 12.2 13.6 14.9 16.3 17.7 19.1 20.5

35 12.2 13.6 15.0 16.3 17.7 191 20.5

36 12.2 13.6 156.0 16.4 17.8 19.2 205




Table A3.3 (continued)

(Arrggnths) -38D -28D -1 8D Median  +18D +2 8D +3 8D
37 12.2 13.6 15.0 16.4 17.8 19.2 20.6
38 12.2 13.6 15.0 16.4 17.8 19.2 20.6
39 12.3 13.7 15.1 16.5 17.9 19.3 20.7
40 12.3 13.7 15.1 16.5 17.9 19.3 20.7
4 12.3 13.7 15.1 16.6 18.0 19.4 20.8-
42 12.3 13.8 15.2 16.6 18.0 19.4 20.8
43 12.4 13.8 15.2 16.6 18.1 19.5 20.9
44 12.4 13.8 15.2 16.7 18.1 19.5 21.0
45 12.4 13.8 156.3 16.7 18.1 19.6 21.0
46 12.4 13.9 15.3 16.7 18.2 19.6 211
47 12.4 13.9 15.3 16.8 18.2 19.7 21.2
48 12.4 13.9 15.4 16.8 18.3 19.8 21.2
49 12.5 13.9 16.4 16.9 18.3 19.8 21.3
50 12.5 14.0 15.4 16.9 18.4 19.9 21.4
51 12.5 14.0 16.5 17.0 18.4 19.9 21.4
52 12.5 14.0 15.5 17.0 18.5 20.0 21.5
53 12.5 14.0 15.5 17.0 18.6 20.1 21.6
54 12.5 14.0 1566 17.1 18.6 20.1 21.7
55 12.5 141 - 15.6 17.1 18.7 20.2 21.7
56 12.5 14.1 15.6 17.2 18.7 20.3 21.8
57 12.5 141 15.7 17.2 18.8 20.3 21.9
58 12.5 14.1 16.7 17.3 18.8 20.4 22.0
509 12.5 141 15.7 17.3 18.9 20.5 221
60 12.5 141 18.7 17.3 18.9 20.5 22.2

# Median and standard deviations (cm). Reference data are based on the first and second National
Health and Nutrition Examination Surveys (NHANES | and Il) in the United States of America.
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Table A3.4
Percentiles of BMI-for-age: male adolescents, 9-24 years®

Percentiles

Age (years) 5th 15th 50th 85th 95th
9 14.03 14.71 16.17 18.85 21.47
10 14.42 15.15 16.72 19.60 22.60
11 14.83 15.59 17.28 20.35 23.73
12 15.24 16.06 17.87 21.12 24.89
13 15.73 16.62 18.53 21.93 25.93
14 16.18 17.20 19.22 22.77 26.93
15 16.59 17.76 19.92 23.63 27.76
16 17.01 18.32 20.63 24.45 28.53
17 17.31 18.68 21.12 25.28 29.32
18 17.54 18.89 21.45 25.92 30.02
19 17.80 19.20 21.86 26.36 30.66
20-24 18.66 20.21 23.07 26.87 31.26

2 Reference data are based on the first National Health and Nutrition Examination Survey (NHANES )
in the United States of America (2, 3).

Table A3.5
Percentiles of BMI-for-age: female adolescents, 9-24 years®
Percentiles

Age (years) 5th 15th 50th 85th 95th

9 13.87 14.66 16.33 18.19 21.78
10 14.23 15.09 17.00 20.19 23.20
11 14.60 15.53 17.67 21.18 24.59
12 14.98 15.98 18.35 2217 25.95
13 15.36 16.43 18.95 23.08 27.07
14 15.67 16.79 19.32 23.88 27.97
15 16.01 17.16 19.69 24.29 28.51
16 16.37 17.54 20.09 24.74 29.10
17 16.59 17.81 20.36 25.23 290.72
18 16.71 17.99 20.57 25.56 30.22
19 16.87 18.20 20.80 25.85 30.72
20-24 17.38 18.64 21.46 26.14 31.20

2 Reference data are based on the first National Health and Nutrition Examination Survey (NHANES )
in the United States of America (2, 3).
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Table A3.6
Percentiles of triceps skinfold thickness: male adolescents, 9-18 years®

Age Percentiles
years 5th 10th 25th 50th 75th 90th 95th
9.0 4.8 55 6.7 8.4 11.1 14.6 - 17.8
9.5 4.8 5.5 6.7 8.6 11.5 15.5 - 18.7
10.0 4.9 5.6 6.8 8.8 11.9 16.4 19.8
10.5 4.9 5.6 6.9 9.0 12.4 17.4 20.8
11.0 4.9 5.6 7.0 9.3 12.8 18.3 21.8
11.5 5.0 5.7 7.0 9.4 13.2 © 191 22.7
12.0 4.9 5.7 71 9.6 13.4 19.8 23.4
12.5 4.9 5.6 7.1 9.6 13.6 20.2 23.9
13.0 4.8 5.6 7.0 9.6 13.5 20.3 24.1
13.5 4.6 54 6.8 9.4 13.3 20.1 24.0
14.0 4.5 5.3 6.6 9.1 13.0 19.6 23.7
14.5 4.3 5.1 6.4 8.7 12.5 19.0 23.2
15.0 4.1 4.9 6.2 8.4 12.0 18.2 22.7
15.5 3.9 4.7 5.9 8.0 1.5 17.4 221
16.0 3.8 4.6 5.8 7.7 ‘ 11.2 16.8 21.6
16.5 3.8 45 5.6 74 109 162 213
17.0 3.8 4.5 5.6 7.3 10.9 16.0 21.3
17.5 3.9 4.5 5.7 7.3 111 16.1 21.6
18.0 4.2 4.6 5.9 7.5 1.7 16.6 22.3

* Reference data are based on the Health Examination Survey, and the first National Health and
Nutrition Examination Survey (NHANES I} in the United States of America (4).
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Table A3.7

Percentiles of triceps skinfold thickness: female adolescents, 9-18 years®

Age Percentiles
years 5th 10th 25th 50th 75th 90th 95th
9.0 6.0 6.8 8.4 11.0 14.1 18.5 21.2
9.5 6.0 6.8 8.5 11.2 14.5 19.1 22.0
10.0 6.1 6.9 8.6 1.4 15.0 19.8 22.8
10.5 6.2 7.0 8.8 11.6 15.4 20.4 23.5
11.0 6.3 7.2 9.0 11.9 15.9 211 24.2
11.56 6.4 7.3 9.2 12.2 16.4 216 24.9
12.0 6.6 7.6 9.5 12.6 16.9 22.2 25.6
12.5 6.7 7.8 9.8 12.9 17.5 22.8 26.2
13.0 6.9 8.0 101 13.3 18.0 23.3 26.8
135 7.1 8.3 10.4 13.7 18.5 23.8 27.4
14.0 7.3 8.5 10.7 141 19.0 24.2 28.0
14.5 7.5 8.8 11.1 14.5 19.5 247 28.5
15.0 7.7 9.1 114 14.8 20.0 251 29.0
16.5 7.9 9.3 11.8 15.2 20.5 25.5 29.4
16.0 8.0 9.6 12.2 15.6 20.9 25.9 29.8
16.5 8.2 9.8 12.5 16.0 21.3 26.3 30.1
17.0 8.4 10.0 12.8 16.3 21.7 26.7 30.4
17.5 8.5 10.2 138.2 16.6 22.0 27.0 30.7
18.0 8.6 10.4 13.5 17.0 22.2 273 30.9

3 Reference data are based on the Health Examinaticn Survey, and the first National Health and
Nutrition Examination Survey (NHANES ) in the United States of America (4).
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Table A3.8
Percentiles of subscapular skinfold thickness: male adolescents, 9-18 years®

Age Percentiles
years 5th 10th 25th 50th 75th 90th 95th
9.0 3.2 3.7 4.0 4.9 6.4 10.4 13.6
9.5 3.2 3.7 4.0 5.0 6.6 10.9 14.4
10.0 33 38 4.1 5.0 6.8 11.4 15.2
10.5 3.4 3.8 4.2 5.2 7.0 11.8 15.9
11.0 3.4 3.9 4.3 5.3 7.2 12.2 16.6
115 35 3.9 4.4 5.4 7.4 12.6 17.2
12.0 36 4.0 45 5.6 7.6 13.0 17.9
12.5 3.6 4.1 4.6 5.7 7.9 13.4 18.5
13.0 3.7 42 4.8 5.9 8.1 13.8 19.1
13.5 3.8 4.3 5.0 6.1 8.4 14.2 19.7
14.0 3.9 4.4 5.1 6.3 8.6 14.6 20.3
14.5 4.0 4.6 5.3 6.5 8.9 15.1 20.9
15.0 4.2 47 55 6.7 9.2 15.5 21.5
15.5 43 48 5.7 7.0 9.5 16.1 221
16.0 4.4 5.0 5.9 7.2 9.9 16.6 22.7
165 4.6 5.2 6.1 7.5 10.2 17.3 23.3
17.0 4.8 5.4 6.4 7.8 10.6 18.0 24.0
175 - 4.9 5.5 6.6 8.2 11.0 18.7 24.6
18.0 5.1 5.7 6.8 8.5 11.4 19.5 25.3

% Reference data are based on the Health Examination Survey, and the first National Health and
Nutrition Examination Survey (NHANES ) in the United States of America (4).
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Table A3.9

Percentiles of subscapular skinfold thickness: female adolescents, 9-18 years®

Age Percentiles
years 5th 10th 25th 50th 75th 90th 95th
9.0 3.6 4.0 4.6 5.8 8.4 13.6 17.2
9.5 3.7 4.0 4.8 6.1 8.9 14.5 18.2
10.0 3.8 41 5.0 6.4 9.4 15.3 19.2
10.5 4.0 4.3 52 6.7 9.9 16.2 20.2
11.0 41 4.5 54 7.0 10.4 17.0 21.2
11.5 4.3 4.6 57 7.3 11.0 17.8 22.2
12.0 4.5 4.8 59 7.7 11.5 18.6 23.2
125 4.6 5.1 6.2 8.1 12.1 19.3 241
13.0 4.8 53 6.4 8.4 12.6 20.1 25.0
13.5 5.0 55 6.7 8.8 13.2 20.8 25.8
14.0 5.2 57 7.0 9.2 13.8 215 26.6
14.5 5.4 5.9 7.2 9.5 14.3 221 27.4
15.0 5.5 6.2 7.4 9.9 14.8 22.7 2841
156.5 5.7 6.3 7.7 10.2 154 23.2 28.7
16.0 5.8 6.5 7.9 10.6 15.8 23.7 29.2
16.5 6.0 6.7 8.1 10.9 16.3 24.2 29.7
17.0 6.1 6.8 8.2 11.2 16.7 24.6 30.1
17.5 6.2 7.0 8.4 11.5 171 24.9 30.4
18.0 6.3 7.0 8.5 1.7 17.5 251 30.6

2 Reference data are based on the Health Examination Survey, and the first National Health and
Nutrition Examination Survey (NHANES 1) in the United States of America {4).
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Table A3.10
Adult weights and heights corresponding to recommended cut-off values for body
mass index

BM!
16.0 17.0 185 20.0 22.0 25.0 300 40.0

Height Thinness Overweight Height
(cm) (cm)

Body weight (kg)

140 31.4 333 36.2 39.2 431 49.0 588 784 140
141 31.8 338 36.8 39.8 437 49,7 59.6 795 141
142 32.3 343 373 40.3 44.4 50.4 605 807 142
143 32.7 348 378 | 409 450 511 613 818 143
144 332 353 384 415 4586 51.8 622 829 144
145 33.6 3567 389 421 463 52,6 63.1 84.1 145
146 341 36.2 394 42.6  46.9 563.3 639 853 146
147 34.6 367 40.0 43.2 475 540 648 864 147
148 36.0 37.2 405 43.8 48.2 548 657 876 148
149 36,6 377 411 44.4 488 665 ©66.6 888 149
150 36.0 382 41.6 45.0 49.5 56.3 67.5 90.0 150
151 36.5 388 422 456.6 50.2 570 684 912 151
152 37.0 39.3 427 46.2 50.8 57.8 693 924 152
153 37.5 39.8 433 46.8 515 585 70.2 936 153
154 379 403 439 47.4 522 1593 711 949 154
155 38.4 408 444 48.1 52.9 601 721 96.1 155
156 38.9 414 450 48.7 53.5 60.8 73.0 973 156
157 394 419 456 49.3 b54.2 616 739 0986 157
1568 399 424 462 | 499 549 624 749 999 158
159 40.4 43.0 46.8 50.6 556 63.2 758 1011 159
160 410 435 474 51.2 563 64.0 76.8 1024 160
161 415 441 480 51.8 57.0 ’ 64.8 77.8 103.7 161
162 42,0 446 483 52,5 b&7.7 65.6 78.7 105.0 162
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Table A3.10 (continued)

BMI
16.0 17.0 185 20.0 220 250 30.0 400
Height Thinness Overweight Height
(cm) (cm)
Body weight (kg)
163 425 452 492 53.1 585 66.4 79.7 106.3 163
164 43.0 457 498 53.8 59.2 67.2 807 107.6 164
166 43.6 46.3 504 545 599 68.1 81.7 108.9 165
166 441 46.8 51.0 551 606 68.9 827 1102 166
167 4486 474 516 55.8 61.4 69.7 837 111.6 167
168 452 48.0 5822 56.4 621 70.6 847 1129 168
169 457 4886 528 571 628 71.4 857 1142 169
170 46,2 491 535 57.8 63.6 723 86.7 1156 170
171 46.8 49.7 5441 585 643 73.1 878 117.0 171
172 47.3 503 bH47 59.2 651 740 888 1183 172
173 479 509 554 589 658 748 89.8 1197 173
174 484 515 56.0 60.6 ©66.6 75.7 90.8 1211 174
175 49.0 521 566.7 61.3 67.4 766 919 1225 175
176 496 3527 57.3 62.0 681 774 929 123.@ 176
177 50.1 533 580 B2.7 68.9 7383 940 1253 177
178 50.7 539 586 83.4 8697 79.2 95.0 126.7 178
179 51.3 545 593 84t 705 801 961 1282 179
180 51.9 551 599 64.8 71.3 81.0 972 129.6 180
181 52.4 557 8606 058 721 81.9 883 131.0 181
182 53.0 56.3 613 66.2 729 82.8 984 1325 182
183 53.6 57.0 620 67.0 737 83.7 100.5 134.0 183
184 542 576 626 67.7 745 846 1016 1354 184
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Table A3.10 (continued)

BMI

16.0 17.0 185 20.0 220 25.0 30.0 40.0

Height Thinness Overweight Height
{cm) {cm)
Body weight (kg)

185 548 582 63.3 685 753 85.6 102.7 136.9 185
186 55,5 58.8 64.0 69.2 76.1 86.5 103.8 138.4 186
187 56.0 59.5 64.7 69.9 76.9 87.4 104.9 139.9 187
188 56.6 60.1 ©65.4 70.7 77.8 88.4 106.0 141.4 188
189 571 60.7 66.1 714 786 89.3 1071 1429 189
190 57.8 614 66.8 722 79.4 90.3 108.3 144.4 190

For easy reference and calculation of BMI values corresponding to recommended cut-offs, first find the
height of the individual in the left- or right-hand column. The weights given in the row for that height
correspond to various recommended cut-off values for adult BMI. Weights for two normal BMI values
are also included.

Interpretation

BMI <16.00 indicates grade 3 thinness
BMI 16.0-16.99 indicates grade 2 thinness
BMI 17.0-18.49 indicates grade 1 thinness

BMI 18.5-24.99 is the normal range for an individual

BMI 25.0-29.99 indicates grade 1 overweight
BMI 30.0-39.99 indicates grade 2 overweight
BMI = 40.00 indicates grade 3 overweight
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