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Monitoring Growth in Childhood: Practical Clinical Guide
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| Abstract |

Growth is a potent indicator of child health. The child who grows well is generally healthy, and
poor growth reflects his or her ill health. Identification of poor growth acts as a useful early
warning of a possible problem. Monitoring children’s growth status with appropriate assessments
is an important part of pediatrics, and the recognition of growth problems in children is one of the
major challenges facing primary care physicians. The process of growth assessment involves
measurements of height and/or weight, and sometimes also involves more specialized
measurements that are plotted on standard growth charts. In order to identify pathologic growth,
a careful history and physical examination should also be obtained. The purpose of this article is
to provide information for primary care physicians to guide the assessment of growth in children.
Tools to assist in the assessment of growth are discussed as well as normal growth patterns of
children.
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Figure 1. Growth curve in normal children (I=1* growth spurt, from fetal period to 2years

cm/yr

Figure 2. Height velocity chart for boys and girls. The 97th, 50th, and 3rd percentile
curves define the general pattern of growth during puberty. Shaded areas
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Table 1. Clinical recommendations for evaluating growth of a child
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Table 4. Factors needed for effective growth monitoring

Availability of suitable growth charts

Correct measurement techniques

Accurate transfer of measurements to chart

Correct interpretation (requires understanding of normal and abnormal growth)

Time, expertise and resources to explain measurements to parents and initiate
appropriate action when necessary

Access to specialist advice

Stage 1 » Stage 2
Most recent Compare with previous
measurement measurement

| |

Is the baby crossing centiles?

Is the baby heavy (>97 If s0, is the baby beyond what
p) or light (<3 p)? Why? would be expected using the
1 thrive lines?

= Are the scales properly calibrated? 1

= |s the measurement accurately plotted? Is there marked upward

= When was the baby last fed? centile crossing? Be ware

= \When was the nappy last changed? of risk of later obesity

= Parental size 1

= Sibling size

= Have the parents expressed concerns? Is it possible there could

= Does the baby appear otherwise happy have been an error in the

and healthy? previous measurement?

Figure 3. Points to consider when interpreting a weight chart.
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Table 5. Possible signs of a growth failure

718 A|F (weight-for- height)

Child’s plotted percentile changes drastically

Child is plotted on the growth curve below the 3 percentile
Consistently poor appetite and/or poor nutrition

Chronic abdominal pain and/or diarrhea

Marked weight loss or weight gain

Delayed puberty

A height very much below that predicted by the heights of both parents
Other dysmorphic signs are present which can be indicative of a chromosomal disorder
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Height
oow

=« Postnatal onset
patﬂofogl% short stature

== Constitutional
growth delay

— — Familial short
tature

— Prenatal onset
pathologic short stature

v, LRSI Q)7 Brk(Figure 40).
AR QU ool W o 2
~|mean v = = S
oh= 24 AIRE Zor, 24 Fol
A7 g Age] FAelA o 2
wd

3. AAL2H
717k FobA] oAke B Lok 71

3 ARolg A 2% Akl Al

9 12 15 18 21 24
Infants (mo)

Figure 4. Height-for- age curves of the four general causes of proportional short stature:
postnatal onset pathologic short stature (A), constitutional growth delay (B),
familial short stature (C), and prenatal onset short stature (D).

O P A} ok 24 oF HAHOE A
2 995 30 et Ajekerh Ale] AA 2w

= 9
2915 F41E ogste] Lo A B PE 8l

=

4 =

o] (9, chronologic age)ol| I35} wjLto]7} 2] x|
o] WS Ao g A4 WHol(normal variant) o] 4
Hk o 2 AlE7] Ao Futech &4 Al 7]9 AT A
olut oty el 719} AlF A=) sFFsly] Alket
o}, o] ¥ F37d=A o) A 9] sk et Addeet
AREZ] 716l T4 7o) vt A 719k Aol ARl
02 =& A% S Helok(Figure 4B).

71 #4173 familial short stature)S Z48 A] duk]
o= 77t #om A A7|= Holdrlete A% 6~187)
2 Atolol] SURE-L] 4= nlgko 2 7hAEE 5 2~34) o] $HE]
AF B =06 am/d oPHE FARIE, Aofel FET}
L 2L, ol ARl afgt At S4ds whet et
U, B9l e] vukR o} Felld A A el o
o= g Ee Belvh webs e iR 717} 2

oL

9 10 11 12 13 14 15 16 17 18
Children (yr)

Qo] ol A5} felme Sug
AL Aad Fde g 2w
ofehe] EhAl G5 Fol S E Aol

h T

A ARt AR ARE WS 3
A=}
RLn

7] 913 Zohf

7oz AU Fart etk

(1) 7]z 39} wRko] AL} 979 9|5 o]l 79

(2) 9% &5 Ao vlste] FHeisiAY -2 FAs A%
5 Hol= A%

() FR14 ZAE: olF=e HE IV FUHREI|R
th5 cm o] F Aok A4

(4) W) vJol: oA 2 FFHA} o) =AU w2 A5

e A} A &5 oolr|= 23~27 em/d, 1270
4 o|F 2A17HA] 10~14 em/'d, 4A17HA] 6~7 em/'d, Ale
7177\ (prepubertal nadir) 5~5.5 em/\d, AE7] 38 &
S A7lollE oot 8~12 em/ 3, Fopr} 10~14 cm/3 9]
A EEE Bl
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ofmy 719] S 7H8kaL, ok olHY 7o 13 emE
Tgk )0} ofHA] 7]9] SRS T SHEET ] (mid
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Table 6. Endocrine PICNIC, the causes of pathological growth in children =317 "oh26, 28). 23U AAE Q) &
Endocrine Hypothyroidism e S Holel ooyt AZ th2n
_ Grovyth hormone deficiency oo FRERE UIZA0] o] I[H-r—oﬂ
Psychological Deprivation ]
latrogenic Glucocorticoid use IR HE3H7] e tha ofglgo] glem
- CNS imadiation . 2w po] S o Aol we AR
Chronicillness Gastrointestinal inflammatory diseases
Renal disease; chronic renal failure, o] §<elrt,
renal tubular acidosis _ - }
Hematological disorders J7g oldo] UE Aololla LAFZ AFY
Congenital heart diseases g & 9= A= CBC, 712 thAbEAL, 7F
Metabolic disorders
Cystic fibrosis 715 7A), dutam A 2 A pH, A8
Nutritional Inadequate nutrition ST =4 o] °
2= (ESR) o Ao ARS
Intrauterine growth retardation Unknown etiology T AR ) SOl ik AeldS
Part of a syndrome; Russel-Silver syndrome o 7)= EA Adlo] oJilo] B AHe=
Chromosomal Turner syndrome - - _ ol s =
Noonan Syndrome H% é%‘o’] Q‘Zﬂoﬂ Jé]—g—ﬂ- EL— 71511/\]-, OE:z
Down syndrome AN AR, AT AL S-S AlEH
Prader-Willi syndrome
Skeletal dysplasia Achondroplasia L=y
Hypochondroplasia
S Fol =t
e} olglE ZF 10 ecm W7} S Aolo] F 27 (target (Growth Disorders)
height)7} H=T], MPH +10 cmE Ao}ol|A] o|&EE=
Z 3R1719] 97929} BB =L, MPH -10 cms= 39 37l BAIZE A= B9 BEHA w53 ot A
9 rol] i ETH24), 5ek HF dR1717FMPH +5 em $7F ot A= @ A7 wlo] A4, @ FAA) ool
e Qhell E9 Aote] AR 71 AR AR 24419 W1 23t o2 gk dabd 4 e, G
ofefar e} Trejh abol7hs cm olgold A wolel 4 gebiz, why zg% Sag ol o= olat olxby 4
o7t Q) Polell g 4 ool FPedemal e ko] B 5 gk ANGE dole WHel e
Az af|dlof HTH(25), + ‘Endocrine PICNICS’ AL SAshH EtK(Table 6).
HFE 7S F ol A oS3h] SlsiAle 5% A7l mlsiA E Bl HA AR g7 over-
=0] thibALA Zod o 2 W) vo](bone age)E Yol & growth)¥} 1A% tall stature) & A 22l 75}—?— 71 &
o

87} e}, Aofe] w vpo], @A vel(chronological age) A o], = gl S 20] o)t T rhekek WA 9l
2 FA 715 71#]3L Bayley-Pinneau =3(26) 55 °l& = A& Aol Folok gtk IR o 71 T ag

ato] QFo 2 AuprhA] 2 4= QLS A| Yot W vpol= = AR Zoto] A A i AR TR = e A
Z(epiphyseal center)2] &3P/} A3zl A= 2 QA o WAl Ale] Ql= ARIAIE Fdsh= deolrt,
%—}‘:_ A& o] gsto] Lot} A7 E Faf Al whe
s o] el o g A= 4 QA HATH2Y). 1. 40| x4 (Normal Variant Short Stature)
214o}7] o] o] 912 3} o] WA ARRLE Ho] - AA4 A4 (Constitutional Growth Delay)
SRS #F51e] Greulich-Pyle AW =719 1 714 AA1A (Familial Short Stature)
tinjate] W Lol SAsh= W] 7P Wol AREM, AAe e A9, L—% el o] et -2 FFHA}
W ol 5 7FA|AL Zrofe] A AR HF A7 B} 717} ZAY 1 FET| oA 2 R} o)) 2 7

220 UxizIZolM AokyAEHO ME -}



Monitoring Growth in Childhood: Practical Clinical Guide

Table 7. Comparing constitutional growth delay with familial short stature we}rhA] 21 7FE2 A o|gE=
Constitutional delay Familial short stature FdE Holw WA HUllo] &
Height Short Short 7FsAde] mihe- =t Alse AL
Bone age Delayed Not delayed 6 A=l 2o E
2 3 e 3l Anlelzt =
Growth rate Slow Normal = H sek=rl F2%) Fel7k
Height age Same as bone age Less than bone age o}, &3] 719] A7 A Aol LAlA] B
Height prognosis Good Poor Bojs T A oleal= xﬂ Z:]’
2 Fo) WA ety 29
W Agh Y 24, 2 7&*‘*‘
Table 8. Clinical features suggesting pathological cause of a growth failure
- : A8 le] 9 TFs e A%
rowth parameter < 3" percentile -
o Wzo AlAFo] ¢]o
Abnormally short for family height jof ok, AR Aalke] Q1o
History or physical examination suggesting chronic iliness; weight loss > height loss s = A 2748 Table
Abnormal body proportions gollAfel 2k

Dysmorphic features

S8 etk 77k Ae ok iR WAl 99 Aol
G A2 4 Aol /154 A} e Aol

o] A4l o}, W o], 7] L}o](height age, Ao}o] &3
717} 5082 lell g Ee %) B A &
g 7 A A 718 AP TEE 4 )IeK(Table 7).

A 47 AdelM= 34174 B 11~124¢0] AL
2 %] =oA= AI717E QLo 7] vole} w vholzt A
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A d=o] 22} 3ol SV w A VRt AKE719] 54
ol TA e ARe7] 2712 7N 5587 0] Ao
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