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GROWTH AND DEVELOPMENT 
AS A BASIS OF SOCIAL PEDIATRICS

by J .  C. van  W ie r in g e n

University Children’s Hospital “Het Wilhelmina Kinderziekenhuis” Utrecht,
The Netherlands

Abstract: Social pediatric consultation consists of biometry (growth and neuro- 
motoric and physical development), physical examination and mental observa
tion in order to detect (hidden) pathology and disorders, exploration of the func
tioning (behaviour, play, learning, sports) of the child at home, at school, and in 
other social settings, and the early recognition of threats of health (individual and 
environmental risk factors). The main parameters for a general medical assess
ment of growth and physical development are height attained, weight for height, 
in the case of infants and pre-school children neuro-motoric development, and in 
the case of adolescents the stages of secondary sex characters.
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M edical ac tiv ities  concern ing  th e  s ta tu s  o f h ea lth  o f  ch ild ren  m a y  be d is tin 
guished in to  tw o co m p lem en ta ry  system s:

curative m edicine (cure) as perfo rm ed  b y  th e  g enera l p ra c titio n e r , th e  p ed ia 
tr ic ia n  an d  o th e r c lin ical specialists, an d  th e  p a ram ed ica l professionals like 
th e  logoped ist an d  th e  p h y sio -th e rap is t,

social pediatrics  (p rev en tiv e  m edicine, care) as p erfo rm ed  in
— m a te rn ity  care for th e  h e a lth y  new -born , hosp ita lized  or a t  hom e, 

h e a lth  clinics fo r in fan ts  and  pre-school ch ild ren ,
— school hea lth ,
— adolescent h e a lth  care (“ p re -p re n a ta l” ).
B etw een these  tw o fie lds o f ped ia trics m u tu a l in fluences ex ist. T he following 

exam ples m ay  be g iven:
— m edical experience an d  science as developed in  th e  clinical, cu ra tiv e  

s itu a tio n  are  th e  sources o f th e  m ethods w hich are ap p lic a te d  in  social ped ia 
tric s . Some o f these  m eth o d s have  to  be m odified  a n d  a d a p te d  to  th e  possi
b ilities  an d  lim ita tio n s  o f th e  ex tra -m u ra l p rac tice , t h a t  is to  th e  s itu a tio n  
in  ra th e r  m odestly  eq u ip p ed  clinics an d  schools. E x am p les  o f a d a p te d  m ethods 
are  p eak  flow -m etry , screen ing -aud iom etry , th e  m e th o d  o f m easuring  body- 
h e ig h t (w ith o u t tra c tio n ) an d  th e  observation  o f th o se  item s concerning th e  
p sy ch o -m o to r d ev e lopm en t o f in fan ts , w hich are su ita b le  to  be exam ined  and  
ju d g ed  in  th e  in fa n t h e a lth  clinics,

— on m edical ind ica tio n s a n u m b er o f  in d iv id u a l ch ild ren  v isiting  h ea lth  
clinics or th e  school-doctor, w ill be re ferred  to  c lin ical specialists. B u t th is  
form s only  p a r t  o f th e  in te re s t o f social p ed ia trics fo r th e  cu ra tiv e  sector. 
F o r  in p a rtic u la r  th e  epidem iological app ro ach  of social p ed ia trics, an d  th e  
re su lts  thereof, are  o f im p o rtan ce  for th e  clinical p e d ia tr ic  p rac tice . Epidem i-
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ology is th e  s tu d y  o f collective p h en o m en a  an d  th e ir  d e te rm in a n ts  concerning 
h e a lth , m o rb id ity , and  m o rta lity  o f  a popu la tion .

D escriptive  s ta tis tic s , analytic  s tu d ies  o f th e  re la tio n sh ip  b e tw een  en v iro n 
m e n ta l fac to rs an d  th e  p a ra m e te rs  o f h e a lth  an d  disease, a n d  experim ental 
ep idem iology, includ ing  th e  co n tro lled  in tro d u c tio n  o f m ass-v acc in a tio n  
p rog ram m es, h av e  m ade ava ilab le  a.o . reference d a ta  o f g ro w th  a n d  develop
m e n t, have  p rov ided  in s ig h t in to  p rio rities  in  c u ra tiv e  m ed icine, an d  h av e  
changed  sorts an d  cond itions o f th e  p a tie n ts  a tte n d in g  ch ild ren ’s hosp ita ls .

N o t co n trad ic to ry  to  th ese  close in te rre la tio n sh ip s  th e re  are  also  rem ark ab le  
d ifferences betw een  c u ra tiv e  an d  p rev en tiv e  m edicine. T he f i r s t  sy stem  is 
focussed on th e  in d iv id u a l, en te rs  in to  th e  in d iv id u a l d em an d  fo r help , an d  
tr ie s  to  tr e a t  a cu rren t disease, defec t, o r h an d icap . In  th e  p re v e n tiv e  secto r 
th e  o rgan iza tion  for social p ed ia tric s  ta k e s  th e  in itia tiv e  b y  in v itin g

— in som e coun tries b y  forcing — th e  child  an d  its  p a re n ts , or teachers, 
to  v is it th e  co nsu lta tion room . T he m edical h is to ry  an d  th e  p h y sica l ex am in a
tio n  are  focussed on needs, an d  less on dem ands, on th re a ts  o f  h e a lth , an d  on 
th e  in te ra c tio n  betw een  h e a lth  a n d  th e  p ro m o tin g  or d is tu rb in g  fac to rs , 
re sp ec tiv e ly , in  th e  en v iro n m en t.

In  m ost ind u stria lized  coun tries ch ild  m o rta lity  has decreased  considerab ly . 
F o r  th e  g rea te r  p a r t  th is  is th e  re su lt o f im proved  liv ing  co n d itions like su f
f ic ie n t n u tr itio n , m odern  sa n ita tio n  an d  housing, ex ten d ed  edu ca tio n , b e tte r  
c lo th in g , a n d  th e  in tro d u c tio n  o f  social facilities for everybody . In  th e  n in e 
te e n th  c en tu ry  in fan t an d  child  m o rta lity  decreased  a lm o st w ith o u t an y  
im p ro v em en t o f  m edical tr e a tm e n t. W e m ay  assum e, th a t  in  th e  tw e n tie th  cen
tu r y  im proved  m edical cure  an d  care  h av e  becom e o f positive  in fluence  as well. 
T h is is p roven  for th e  effects o f v acc in a tio n  program m es, a n d  we th in k , b u t 
fo r th e  g rea te r p a r t  w ith o u t convincing  proof, th a t  h e a lth  ed u ca tio n  and  a n t i 
c ip a to ry  gu idance and  counseling , as perfo rm ed  in  child h e a lth , w ere o f im p o r
ta n c e  also. I t  is an  estab lished  fac t, th a t  w hen now adays ch ild ren  get a disease, 
b y  b e tte r  tre a tm e n t th e  seriousness is less, th e  d u ra tio n  is sh o rte r  an d  h a n d i
cap p in g  consequences a re  less fre q u e n t th a n  before.

In  1900, w hen in  th e  N e th e rlan d s th e  f irs t child  h e a lth  clinics and  school 
h e a lth  services were founded , th e  m ain  scope w as th e  f ig h t a g a in s t in fan t and  
ch ild  m o rta lity , la te r  on follow ed b y  th e  em phasis on th e  f ig h t a g a in s t m o rb id 
i ty .  A lth o u g h  these  aspec ts  h av e  n o t  d isappeared , a f te r  th e  second w orld 
w a r  th e  accen t has g rad u a lly  been  sh ifted  to  th e  p ro m o tio n  a n d  p ro tec tio n  
o f  h e a lth  a n d  developm en t. T o d ay , in  prosperous coun tries, th e  p a ren ts  who 
v is it  th e  docto rs and  nu rses in  social p ed ia trics a re  no longer p rim arily  w orried  
a b o u t th e  possib ility  t b a t  th e ir  ch ild ren  will die or will becom e seriously  ill. 
N ow adays th e y  respond  to  th e  in v ita tio n  o f th e  o rgan iza tion  because  th e y  are  
in te re s te d  in  an d  feel th e  re sp o n sib ility  for th e  h e a lth  o f th e ir  children . As 
to d a y  i t  is in  general no longer a m a tte r  of life an d  d ea th , th e  im p lic it question  
o f  th e  p a re n ts  is ra th e r  “ Is  m y  ch ild  h ea lth y , as h e a lth y  as possib le” ? I f  th is  
q u estio n  o f th e  p a ren ts  is held  as ju s tif ie d , an d  m oreover is considered  to  be 
a question  in  th e  m edico-biological sphere, i t  w ill be th e  m ed ica l profession, 
in  p a rtic u la r  th e  social p ed ia tr ic ian , who has to  re a c t upon  it .

N o answ er an d  advice w ith o u t ex am in a tio n , no syn thesis  w ith o u t a preceding 
analy sis  ! In  th e  case o f  th e  in d iv id u a l child , th e  analysis is b u il t  u p  b y  th e  
period ica lly  perfo rm ed  m edical exam ina tions. T he co n ten t o f  th e se  co n tac ts  
inc ludes:
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— a m edical an d  psycho-social h is to ry  (anam nesis) focussed on  m edical 
risk  fac to rs  in  th e  child itse lf  an d  its  re la tiv es , on th re a ts  in  th e  dom estic 
circle, a n d  on th e  function ing  an d  th e  b eh av io u r o f th e  child  a t  hom e, a t  school 
an d  in  clubs an d  spo rts;

— th e  o p p o rtu n ity  for th e  p a ren ts , th e  child  itself, an d  th e  teach e rs  to  ask 
a tte n tio n  for com plain ts or w orries;

— a m edical ex am in a tio n  on p a tho log ica l d isorders. O ften  these  d isorders 
a re  h id d en . H ow ever, som etim es th e  p a re n ts  are  aw are o f i t ,  b u t  do n o t 
consider i t  as serious enough to  consu lt th e  general p rac titio n e r;

— assessm en t o f g row th , deve lo p m en t, an d  as fa r as adolescents a re  con
cerned , th e  stages o f  sexual m a tu ra tio n . T he long itu d in a l biological o b se rv a tio n  
o f g ro w th  an d  developm ent is ind ispensab le  for th e  m edical ju d g e m e n t of 
th e  s ta tu s  o f  h e a lth  of ch ild ren  an d  ado lescen ts;

— th e  m edical co n su lta tio n , w ith  its  aspects  o f counseling a n d  advice, 
form s th e  sy n thesis . I f  necessary , consu lt to g e th e r w ith  o th e r care-g ivers m ay 
follow  or th e  child  m ay  be re fe rred  to  th e  general p ra c titio n e r or th e  m edical 
specia list.

I t  shou ld  be considered as a m isu n d erstan d in g  to  th in k  th a t  o n ly  th e  
in d ica tio n s  for in d iv idua l advice, co n su lta tio n  and  re fe rra l form  th e  p ro fit 
o f th e  period ica l co n tac t. A n o th e r im p o r ta n t a spec t o f th e  o u tp u t o f  social 
p ed ia tric s  is th e  assurance — in  m ost cases — th a t  th e  ch ild  has no (h idden) 
p a th o lo g y , th a t  i t  is grow ing an d  developing  well, an d  th a t  no serious m enace 
o f  h e a lth  is d iscovered. E v a lu a tio n  o f  th e  ou tcom e shou ld  also look a t  o ther 
purposes like th e  co n trib u tio n s to  th e  w ork  o f o th e r disciplines w ork ing  for 
ch ild ren , an d  th e  epidem iological d escrip tion  o f th e  s ta tu s  o f h ea lth  o f ch ild ren  
an d  ad o lescen ts as based  on th e  processing o f  collected in d iv id u a l d a ta .

N eedless to  say  th a t  i t  is im possib le to  give an  answ er to  th e  p a re n ts  w ith  
a h u n d re d  p e r cen t c e rta in ty , or an  answ er th a t  rem ains in  force for a n  u n lim 
ite d  period . So th e  con su lta tio n s h av e  to  be rep ea ted . F o r p rac tica l reasons, 
an d  p a r t ly  based  on know ledge a b o u t g ro w th  an d  developm ent a n d  ab o u t 
risks to  h e a lth , th e  frequency  o f th e  period ica lly  perfo rm ed  m edical ex am in a 
tio n s decrease w ith  age: m o n th ly  a t  in fan cy , tw ice per y e a r a t  pre-school age, 
an n u a lly  an d  la te r  on once p er tw o or th re e  years  a t  school age a n d  a t  ad o 
lescence.

In  th e  N e th e rlan d s th e  m edical reco rd s in  social p ed ia trics are es tab lish ed  
accord ing  to  th e  m ain  lines m en tio n ed : th e y  p rov ide  a lo n g itu d in a l o b se rv a tio n  
b y  m eans o f ad e q u a te  reg is tra tio n  o f  th e  period ical exam ina tions, n o te s  ab o u t 
th e  h is to ry  o f  th e  child itse lf  an d  its  re la tiv es , ab o u t housing , in fo rm atio n  from  
th e  school, an d  g row th  an d  d ev e lopm en t v isualized  in  a d iag ram . A su m m ary  
has to  be  m ad e  o f every  consu lt, in c lud ing  th e  item s o f h ea lth  ed u ca tio n , 
specific adv ice  an d  ev en tu a l re fe rral. On a v o lu n ta ry  basis tw o  ty p es o f  m edical 
reco rds a re  a lm o st na tion -w ide  used : th e  one b y  th e  h e a lth  clinics, a n d  th e  
o th e r b y  th e  school h ea lth  services, re sp ec tiv e ly  (copies w ith  a tra n s la tio n  in  
E ng lish  w ill be sen t b y  req u est) . T he c o n te n t an d  th e  la y -o u t o f b o th  ch a rts  
are lin k ed  in  o rd er to  ach ieve an  in te g ra te d  lo n g itu d in a l p ic tu re  o f  each 
in d iv id u a l’s m edical h is to ry , observ a tio n s an d  exam in a tio n s, an th ro p o m e trica l 
d a ta , c o n su lta tio n s , and  v acc ina tions.

So fa r in  b rie f  th e  u n d erly in g  th o u g h ts  an d  th e  m ain  lines o f  social p ed ia tric s  
in  developed  coun tries. T ho u g h  em phasis an d  details m ay  differ accord ing  
to  th e  age-g roup  concerned, th e  g lobal scope o f  social p ed ia tric s  as p resen ted
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here, covers th e  w hole o f th e  group  of young peop le  from  zero to  tw e n ty  years 
of age.

M ore detailed  a tte n tio n  m ay  be d raw n to  th e  tw o su b jec ts  g row th  an d  
d evelopm en t in th e  fram ew ork  o f ou r m edical ju d g em en t of th e  s ta tu s  of 
h e a lth  e ith e r  o f th e  in d iv id u a l child , or o f y o u n g  people as a sub -po p u la tio n .

T he h e a lth  s ta tu s  itse lf  o f a p o p u la tio n  can  n o t  be m easured  d irec tly , b u t 
only in d irec tly . M o rb id ity  an d  m o rta lity  are  th e  in d irec t im pression of th e  
h ea lth  s ta tu s :  th e  low er th e  ra te s  of m o rb id ity  an d  m o rta lity , th e  b e tte r  th e  
general s ta tu s  of h e a lth . The secular sh ift o f th e  g row th  an d  m a tu ra tio n  p a t 
te rn  o f a specified p o p u la tio n  form s a “ d ire c t p r in t”  o f th e  h e a lth  s ta tu s :  
i t  has o ften  been o bserved  th a t  an  increase of s ta tu re  a t  a g iven  age, an  increase 
o f a d u lt  h e igh t w hich  is reached  a t  an  earlier age, an d  an  earlier m a tu ra tio n , 
follow closely an  im p ro v em en t o f th e  liv ing  cond itions an d  coincide w ith  
decreasing  m o rb id ity  an d  m o rta lity  ra tes. F o r several popu la tio n s in  h is to ry  
also th e  co m bina tion  o f opposite  changes has been  described . A co n cu rren t 
ex isting  difference in  h e ig h t be tw een  su b p o p u la tio n s m ay  be considered  as 
an  in d ica to r  of d ifferences in  th e  s ta tu s  of h e a lth , b u t, since genetically  d e te r
m ined  differences a re  som etim es v e ry  d ifficu lt to  exclude, p rudence  an d  rese r
v a tio n  a re  recom m ended .

V ery  illu s tra tiv e  is th e  co n cu rren t d ifference in  th e  h e igh ts o f conscrip ts  
hailing  from  N o rth e rn  an d  S ou thern  provinces o f  th e  N e therlands. “ E v e ry 
b o d y ”  in  th e  N e th e rlan d s  know s th a t  people in  th e  N o rth e rn  area are  ta lle r  
th a n  in  th e  S ou th ern . B u t h isto rica l d a ta  on s ta tu re s  o f conscrip ts m ade clear 
th a t  ha lf-w ay  th e  n in e te e n th  c en tu ry  th e re  w ere no such differences in  he igh t. 
In  th e  second h a lf  o f  th e  n in e teen th  cen tu ry  th e se  differences g enera ted  para lle l 
to  d iv e rg en t courses o f m arita l fe r tility  an d  ch ild  m o rta lity , while since th e  
f irs t w orld  w ar th e  differences h av e  been d im in ish ing  g rad u a lly  (Van W ie r in - 
GEN 197 9 ) .

In  th e  N e th e rlan d s th e  secu lar sh ift of h e ig h t an d  m a tu ra tio n  is going on, 
accord ing  to  th e  s till s tead ily  increasing  h e ig h ts  o f conscrip ts an d  th e  p re lim 
in a ry  resu lts  o f th e  th ird  na tion -w ide  b io m etric  su rvey  in  1980. T he in te r 
p re ta tio n  o f th e  secu lar sh ift o f th e  la s t c e n tu ry  as a positive  h ea lth  in d ica to r 
was q u ite  reasonab le , an d  p e rh ap s th is  in te rp re ta tio n  w ill be co rrec t also 
for th e  recen t s itu a tio n . B u t som e reserve is recom m ended . F o r one is inclined 
to  w onder i f  a sh ift in  th e  v e ry  low  in fan t m o r ta li ty  from  8 per 1000 to  7 per 
1000 s till m ay  be considered  as an  in d ica to r o f  an  im prov ing  general s ta tu s  
o f h e a lth  o f th e  p o p u la tio n , o r even o f th is  p a r tic u la r  age-group. A nd concern 
ing th e  p ositive  secu la r sh ift d u ring  th e  la s t decade  one m ay  ask  oneself if  
th is  phenom enon  is r a th e r  a “ h u rry  a fte r”  th a n  th e  expression o f a s till every  
y ear im p ro v in g  s ta tu s  o f h ea lth .

One o f th e  reasons for period ica lly  p erfo rm ed  cross-sectional su rveys of 
g ro w th  an d  m a tu ra tio n  is to  m ake availab le  u p -to -d a te  reference d a ta  for 
p ra c tic a l use in  c u ra tiv e  an d  p rev en tiv e  m edicine. Concerning a g row th  
d iag ram  th e  reference  d a ta  o f choice are  a t ta in e d  he ig h t, w eight for h e ig h t, 
an d  th e  m ed ian  ages o f  sex ch arac teris tics  like  m enarche , pub ic  h a ir, b re a s t 
d ev e lopm en t an d  g en ita ls  (F ig. 1). T he p re p a ra tio n  o f w eight fo r h e ig h t 
s ta n d a rd s  requ ires a ra th e r  b ig  sam ple, b u t  w hen  th e re  is th e  o p p o rtu n ity  to  
ca rry  o u t a n a tio n -w id e  su rv ey  o f g row th  o f a ll age-groups betw een  b ir th  an d  
ad u lth o o d , ex tension  o f th e  n u m b e r of in d iv id u a ls  in  th e  sam ple is ra th e r  easy  
(V a n  W i e r i n g e n  1 9 7 3 ) .
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Fig. 1. Growth Diagram: girls 3 — 20 years of age, the Netherlands, 1965
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A child  is expec ted  to  grow  w ith in  th e  d is tr ib u tio n  o f  th e  s ta n d a rd s  for 
he igh t a n d  w eight a n d  to  develop w ith in  th e  age-lim its o f d ev e lo p m en ta l item s 
as found  for th e  p o p u la tio n  i t  belongs to . T ab u la ted  resu lts  o f  re p e a te d  m easures 
o f  a ch ild ’s h e ig h t an d  w eigh t, inc lud ing  th e  age o f  ex am in a tio n , are  n o t 
su itab le  to  give an  im pression  o f its  g row th . R e g u la rity , ve locity , un ex p ec ted  
dev iations, m ain ten an ce  o f  th e  ow n “ g ro w th  can a l”  m ay  be ju d g ed  only on 
th e  basis o f v isualized  d a ta  in  a g ro w th  d iagram . T herefo re, a g ro w th  ch a rt 
form s an  essen tia l p a r t  o f  every  m edical record  for ch ild ren , in  th e  h osp ita l 
as well as in  th e  m a te rn a l an d  child  h e a lth  cen te r  or in  th e  school h ea lth  
service. D raw ing a cu rve  in  a tw o-d im ensional g rid  is r a th e r  d ifficu lt an d  m ust 
alw ays be checked, also w hen  th e  do c to r h im /herse lf h as  p lo tte d  th e  figures 
in  th e  d iagram .

The m edical profession h as  th e  ta s k  to  in teg ra te  know ledge o f g ro w th  and  
developm ent in to  th e  clin ical and  social ped ia tric  w ork, in  favour o f sick and  
h e a lth y  ch ildren . B u t g ro w th  and  d eve lopm en t d a ta  a re  only  p a r t  of th e  
m edical exam in a tio n  an d  can  never ta k e  th e  p lace o f it. T he s ta n d a rd  values 
of th e  grow th  d iag ram  rep re sen t w h a t is usual a t  a g iven tim e  an d  fo r a p a r tic 
u la r p o p u la tion . So th e y  rep resen t w h a t m ay  be accep tab le , n o t w h a t is 
n o rm al or op tim al. E x tre m e  in d iv id u a l values are  n o t b y  d e fin ition  u n a c 
cep tab le  or patho log ica l, b u t  m ay  in d ica te  th e  need  for a clinical exam ina tion . 
N eedless to  say  th a t  n o t a ll pa tho log ica l disorders are  a tte n d e d  w ith  s tu n te d  
g row th , an d  a child  w ith  s tu n te d  g ro w th  m ay  even rem ain  above th e  curve 
o f m inus tw ice th e  s ta n d a rd  dev ia tion .

In d ica tio n s fo r fu r th e r  m edical ex am in a tio n  as based  on th e  ind iv idual 
g row th  curves are :

— u n ex p ec ted  dev ia tio n  from  th e  course o f th e  s tan d a rd -cu rv es ,
— a curve a t  ab o u t m inus th ree  tim es th e  s ta n d a rd  dev ia tion ,
— a curve w hich g rad u a lly  bends dow nw ards, in  p a r tic u la r  a f te r  p e rin a ta l 

troub les,
— a dev ia ted  course in  co m bina tion  w ith  sy m p to m s like ab n o rm al stools, 

neurological sym ptom s, u r in a ry  t r a c t  in fections, o r w hen  m edicines are  used,
— a  course th a t  is m u ch  lower th a n  expected  considering  th e  m id -p a ren t 

he ig h t, or th e  h e ig h t o f siblings.
In  p a rtic u la r  in  social p ed ia trics one is aw are  th a t  w orld-w ide spoken, 

n ea rly  all ch ild ren  w ith  s tu n te d  g row th  are v ic tim s o f u n d er- and  m aln u tritio n . 
Som etim es th e  expression  “ a d a p ta tio n ”  is used  for th e  idea  th a t  th e  sm all 
s ta tu re s  o f ind ig en t p o p u la tio n s shou ld  be a w ise re a c tio n  o f n a tu re . B u t th e  
te rm  a d a p ta tio n  is m islead ing . The com m ission to  th e  developed w orld  is to  
prove th a t  s ta rv in g  ch ild ren  are n o t being helped  b y  th e  descrip tion  o f th e ir  
s itu a tio n  as being  a d a p te d  to . T hey  on ly  will be sav ed  w hen we succeed in  
giving th em  th e  food th a t  is a lread y  availab le , b u t  we fail to  d is tr ib u te  to  th e  
places (countries, regions, d is tric ts , to w n s and  villages) w here th e re  is shortage  
o f it.
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