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EDITORIAL

Management  of  obesity  in  childhood  and adolescence:
From diet  to  surgery�

El  manejo  de  la  obesidad  en  la  infancia  y  adolescencia:
de  la  dieta  a  la  cirugía

Diego Yeste ∗, Antonio Carrascosa
Servicio  de  Endocrinología  Pediátrica,  Hospital  Universitario  Vall  d’Hebron,  Universidad  Autónoma  de  Barcelona,  Barcelona,  Spain
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Obesity  in  children  is  one  of  the  most  important  public
health  problems  in  our  society,  not  only  because  its  inci-
dence  is  substantially  increasing,  but  because  there  is  a
trend  for  obesity  to  continue  during  adolescence,  and  for
adolescent  obesity  to  continue  into  adulthood.  In  children
and  adolescents,  obesity  represents  a  risk  factor  for  the
short  (childhood  and  adolescence)  and  long-term  (adult-
hood)  occurrence  of  orthopedic,  respiratory,  cardiovascular,
gastrointestinal,  dermatological,  neurological  or  endocrine
complications,  and  some  types  of  cancer,  and  for  an  overall
decrease  in  life  expectancy.  Moreover,  obese  children  have  a
poor  self-image  and  express  feelings  of  inferiority  and  rejec-
tion.  The  harassment  to  which  they  are  often  subjected
makes  their  short-  and  long-term  social  and  psychological
development  difficult.1---3

Obesity  is  the  most  common  nutritional  disorder  during
childhood  and  adolescence,  and  its  prevalence  has  progres-
sively  increased  in  recent  years.  Recent  data  from  the  2008
Spanish  Growth  Study  show  that  the  overweight  rate  in  chil-
dren,  adolescents,  and  young  adults  aged  4---24  years  has
increased  by  approximately  10%  in  the  past  20  years.  It  is
estimated  that  20%  of  male  children  and  adolescents  and

15%  of  female  children  and  adolescents  are  currently  over-
weight,  and  that  5%  of  this  population  and  in  this  age  range
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re  obese  according  to  the  international  criteria  defined  by
ole  in  2000.4

Living  in  a ‘‘society  of  abundance’’,  in  which  a
ide  availability  of  hypercaloric  nutrients  coexists  with

ifestyle  changes  (predominance  of  sedentary  lifestyles),
oor  dietary  habits  (ignorance,  sometimes  total,  of  the
utritional  characteristics  of  food),  and  a  food  intake  mainly
ased  on  its  sensory  and  palatable  characteristics,  has  led
o  this  increase  in  overweight  and  subsequent  obesity.5

Our  understanding  of  the  mechanisms  that  regulate
eight  and  body  composition  has  greatly  advanced  in  recent
ears,  and  new  hormones  and  regulatory  pathways  have
een  discovered.6 However,  the  management  of  obesity
ontinues  to  be  one  of  the  greatest  challenges  in  clini-
al  practice.  Some  clinical  trials  conducted  in  adults  with
ew  drugs  acting  upon  the  regulatory  pathways  of  appetite,
eight  gain,  and  body  composition  have  reported  discour-
ging  results  despite  the  fact  that  the  drugs  were  combined
ith  dietary  measures  and  the  stimulation  of  physical  activ-

ty.  Changes  in  dietary  behavior,  the  stimulation  of  physical
ctivity,  and  emotional  support  continue  to  be  the  main-
tays  for  the  management  of  obesity  in  adults,  children,  and
dolescents.7 A  significant  additional  factor  during  child-
ood  is  family  environment.  Dietary  and  physical  activity
abits  are  influenced  at  an  early  stage  by  family  habits:  chil-
ren  learn  from  their  parents  how  to  feed  themselves  and
o  be  active  or  inactive.  These  habits  become  established  in
hildhood  and  tend  to  persist  into  adult  life.  The  manage-

ent  of  childhood  obesity  must  take  all  of  these  premises

nto  account  and  be  based  on  a  multidisciplinary  approach
nvolving  joint  and  coordinated  efforts  by  dieticians,  psy-
hologists,  pediatricians,  and  pediatric  endocrinologists.
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This  management  should  be  aimed  not  only  at  children,
ut  also  at  their  environment,  including  family  and  school.
t  should  focus  on  three  aspects:  the  dietary  reeducation
f  children  and  their  families,  psychological  support,  and
ncreased  physical  activity.  Treatment  objectives  include
eight  loss  with  normal  growth  and  the  creation  of  ade-
uate  conditions  for  preventing  subsequent  weight  recovery
hrough  changes  in  dietary  habits  and  lifestyle.

The  dietary  reeducation  of  children  and  their  families
s  of  paramount  importance  and  involves  the  design  by
ualified  professionals  of  a  meal  regimen  that  is  varied,
ttractive,  feasible,  and  adapted  to  the  child  and  his/her
amily.  Pre-established  diets  should  be  avoided,  and  children
nd  their  families  must  be  involved  in  diet  design.  Diets  must
rovide  the  nutrients  needed  to  allow  for  adequate  growth
hile  restricting  the  intake  of  calories  from  carbohydrates
nd  fat.  Diets  must  also  have  an  educational  component,
or  which  information  should  be  given  about  the  nutrient
omposition  and  energy  value  of  the  most  commonly  used
ood  items,  about  how  they  should  be  cooked  to  make  them
ore  palatable,  and  about  the  need  for  adapting  the  palate

o  the  different  food  flavors.  Psychological  support  is  a sig-
ificant  tool  for  securing  the  adaptation  of  children  and
heir  families  to  changes  in  feeding  habits  made  through
iet  and  for  providing  a  positive  stimulus  in  the  event  of
eight  loss.

Increased  physical  activity  is  essential  in  order  to  achieve
reater  energy  consumption  and  thus  counteract  the  trend
f  the  body  to  save  energy  when  weight  loss  occurs.  In  many
hildren  who  do  not  usually  practice  sport,  one-hour  daily
alks  should  be  encouraged  as  an  appropriate  form  of  exer-
ise.  Participation  in  school  sports  and  sport  activities  during
he  weekend  is  advisable.  The  practice  of  sport  by  chil-
ren  who  are  not  trained  should  not  be  recommended.  Any
ncrease  in  physical  activity  should  always  be  gradual.

An  important  aspect  is  how  the  reeducation  of  children
nd  their  families  may  be  achieved  and  how  long-term  habits
ay  be  established.  Standard  management,  often  by  a  single
rofessional  (the  pediatrician)  and  based  on  the  recommen-
ation  of  changes  in  dietary  patterns  and  the  stimulation
f  physical  activity,  fails  early  and  does  not  provide  for
ither  short  or  long-term  favorable  results.  Programs  which
ncompass  all  the  aspects  involved  in  the  occurrence  and
aintenance  of  pediatric  obesity,  focusing  attention  on  the
hysical  and  emotional  health  of  children  and  their  fam-
ly  and  social  environment,  rather  than  on  weight  alone,  as
ften  occurs,  are  therefore  needed.

Our  group  has  developed  the  ‘‘Children  in  Motion’’
rogram,8 aimed  at  children  and  their  family  environment,
hich  has  been  used  at  our  Pediatric  Endocrinology  unit

or  children  aged  6---12  years  and  adolescents  with  over-
eight  and/or  obesity.  This  program  encompasses  the  social,
hysical,  and  emotional  areas  and  was  devised  on  the  basis
f  the  recommendations  and  guidelines  of  national  and
nternational  medical  associations  for  the  prevention  and
reatment  of  childhood  obesity.  Cognitive,  behavioral,  and
ffective  techniques  are  used.  It  is  a  group  program  (6---7
hildren  per  group)  where  emotions  related  to  overweight,

besity,  and  their  short  and  long-term  consequences  are
nalyzed  and  expressed  simultaneously  in  two  different
ooms,  one  for  the  children  and  the  other  for  the  relatives
1---2  per  child,  preferably  parents  and/or  grandparents).
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he  program  promotes  a  normocaloric  and  balanced  diet
nd  does  not  pursue  rapid  BMI  decreases,  but  mid  and  long-
erm  reductions,  taking  into  account  the  fact  that  the  child
s  growing  and  that  a  balanced  diet  will  contribute  to  the
rogressive  normalization  of  BMI.

Drug  treatment  for  obesity  should  not  be  used  alone,
ut  rather  as  a  complement  to  the  basic  measures  of
ietary  reeducation,  physical  activity,  and  lifestyle  changes.

 recent  report  by  the  expert  committee  for  the  preven-
ion  and  treatment  of  childhood  obesity  of  the  American
cademy  of  Pediatrics  recommends  the  use  of  drug  treat-
ent  in  adolescents  when  weight  loss  objectives  have

ot  been  achieved  with  lifestyle  changes  alone  and  there
re  metabolic  complications  associated  with  obesity.9 Two
rugs  approved  for  use  in  childhood  obesity  are  currently
vailable:  orlistat  for  children  over  12  years  of  age,  and
etformin  for  adolescents  with  glucose  intolerance.10,11

Orlistat  is  a  potent  inhibitor  of  gastric  and  pancre-
tic  lipase  activity  that  prevents  the  hydrolysis  of  dietary
riglycerides  and  cholesterol,  causing  a  30%  reduction  in
he  absorption  of  free  fatty  acids  and  glycerol  (16  g/day),
o  contributing  to  the  development  of  a  negative  calorie
alance.  The  side  effects  of  orlistat  are  derived  from  its
echanism  of  action  and  mainly  include  flatulence,  oily

potting,  meteorism  with  bowel  movements,  fecal  urgency,
atty/oily  stools,  an  increased  number  of  stools,  and  fecal
ncontinence.  These  untoward  effects  usually  become  less
ommon  after  the  first  few  weeks  of  treatment.  Supple-
entation  with  lipid-soluble  vitamins  is  required  during

reatment  because  of  increased  gastrointestinal  losses.  A
andomized,  double-blind,  one-year  clinical  trial  in  539
bese  adolescents  aged  12---16  years  demonstrated  a  sig-
ificant  decrease  in  BMI  (−0.55  kg/m2)  in  patients  treated
ith  orlistat,  while  a  slight  increase  in  BMI  (+0.31  kg/m2)
as  seen  in  placebo  patients.12 In  our  experience,  weight

oss  is  small  and  compliance  is  very  poor,  because  the  drug
s  not  reimbursed  by  the  public  health  system.

Because  of  the  increased  prevalence  and  severity  of
hildhood  obesity  in  recent  years,  we  are  now  seeing  as
ew  patients  children  and  adolescents  with  severe  obesity
BMI  higher  than  35),  and  significant  comorbidities  asso-
iated  with  obesity  in  older  patients.  In  these  patients,
easures  aimed  at  changing  dietary  habits  and  promot-

ng  physical  activity,  and  even  drug  treatment  have  been
hown  to  be  unable  to  reverse  the  severity  of  their  obesity,
hich  results  in  deficient  states  of  physical  health  and  psy-
hological  well-being.  In  this  situation,  surgery  is  the  last
herapeutic  option.

Surgical  treatment  for  morbid  obesity  in  adolescents
s  accepted  and  performed  at  most  American  and  Euro-
ean  hospitals,  and  is  the  only  procedure  that  maintains
eight  reduction  in  the  long-term,  improving  associated  dis-
ases  and  patient  quality  of  life  and  self-esteem.  Surgery
nly  started  to  be  used  very  recently  and  the  available
xperience  is  therefore  very  limited.  This  has  prompted
ontroversy  and  position  statements  by  different  medical
ssociations.  Unlike  in  surgery  for  the  control  of  severe
besity  in  adults  (for  which  abundant  efficacy  and  safety

nformation  is  available),  there  is  no  randomized,  controlled
rial  of  surgery  in  adolescents,  and  little  information  is
vailable  about  the  effects  of  surgery  on  development,  psy-
hological  aspects,  and  the  potential  impact  on  metabolism.
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Management  of  obesity  in  childhood  and  adolescence:  From

Surgery  for  severe  obesity  should  therefore  only  be  consid-
ered  in  adolescents  under  exceptional  circumstances  and
after  comprehensive  evaluation  by  a  multidisciplinary  team
experienced  in  the  treatment  of  obesity  in  adolescents.

An  international  expert  committee  consisting  of  pediatric
surgeons,  endocrinologists,  and  psychiatrists  recently  issued
recommendations  and  criteria  for  the  selection  of  pedi-
atric  patients  with  morbid  obesity  as  candidates  for  bariatric
surgery.13 It  was  stated  that  the  use  of  surgery  should  only
be  considered  in  adolescents  when  weight  control  had  not
been  achieved  after  intensive,  organized  attempts  to  change
lifestyle,  whether  or  not  associated  with  drug  treatment,
for  six  months  of  longer  and  when  the  following  criteria  had
been  met:  (a)  BMI  of  35  kg/m2 or  more  and  severe  comor-
bidity  (type  2  diabetes  mellitus,  sleep  apnea---hypopnea,
intracranial  hypertension,  and  severe  steatohepatitis)  or
BMI  of  40  kg/m2 or  more  and  less  severe  comorbidities
(uncomplicated  HBP,  dyslipidemia,  insulin  resistance  and
glucose  intolerance,  gastroesophageal  reflux,  non-alcoholic
fatty  liver  disease,  stress  urinary  incontinence,  limiting  joint
disease,  venous  stasis,  intertriginous  soft  tissue  infection,
psychosocial  stress,  and  severe  impairment  of  everyday
activities),  (b)  genetic  and  rare  or  treatable  causes  of  obe-
sity  are  ruled  out,  and  (c)  each  and  every  one  of  the
following  requirements  are  strictly  met:  for  patients,  Tan-
ner  4---5  pubertal  development  and  at  least  95%  of  adult
height  based  on  bone  age,  psychological  maturity,  favor-
able  evaluation  by  a  pediatric  psychiatrist,  understanding
of  the  consequences  of  bariatric  surgery,  informed  consent,
commitment  to  the  medical  care  required  before  and  after
bariatric  surgery  and  the  capacity  to  follow  dietary  and  phys-
ical  activity  instructions,  favorable  family  environment,  and
the  capacity  to  assume  permanent  clinical  follow-up  after
surgery,  as  well  as  the  availability  of  surgeons  experienced
in  obesity  and  a  multidisciplinary  team  that  would  allow  for
adequate  long-term  follow-up.

Relative  contraindications  for  bariatric  surgery  in  adoles-
cents  include:  (a)  alcohol  or  drug  abuse  during  the  previous
year,  psychiatric,  dietary,  or  cognitive  disorder  that  impairs
understanding  of  the  procedure  or  adherence  to  subsequent
dietary  and  drug  treatment,  (b)  pregnancy,  breast-feeding,
or  planned  pregnancy  in  the  next  two  years,  and  (c)  patients
not  adhering  to  the  dietary  and  physical  activity  principles.

In  this  setting,  the  Bariatric  Surgery  Program  for  Adoles-
cents  was  implemented  four  years  ago  at  our  hospital  within
the  structure  of  the  Pediatric  Obesity  unit.  The  program
includes  a  multidisciplinary  team  of  pediatric  endocri-
nologists,  pediatric  surgeons,  anesthesiologists,  dieticians,
psychiatrists,  psychologists,  and  nurses  in  order  to  guaran-
tee  the  adequate  treatment  of  these  patients.  At  this  first
stage,  we  decided  to  start  our  activity  by  evaluating  the
efficacy  and  safety  of  the  endoscopic  implantation  of  intra-
gastric  balloons  (IGB)  in  adolescents  with  morbid  obesity.
This  was  mainly  for  two  reasons.  First,  the  scarce  informa-
tion  available  on  the  use  and  the  mid  and  long-term  results
of  this  procedure  in  adolescents,14 and  second,  because
this  is  a  minimally  invasive,  reversible  method  with  few
complications  that  does  not  impair  nutrient  absorption  and

could  reinforce  behavioral  therapy  and  lifestyle  changes
already  started  by  these  patients.  Our  preliminary  experi-
ence  with  this  procedure  was  restricted  to  eight  patients
aged  13.9---17.9  years  (five  girls  and  three  boys)  with  a  mean
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MI  of  46.2  ±  6.4,  who  had  one  or  more  severe  comorbidities
nd  met  the  internationally  agreed  selection  criteria.  Intra-
astric  balloons  were  placed  by  the  endoscopic  route  under
eneral  anesthesia  and  were  maintained  for  six  months.  At
8---24  months  of  IGB  explantation,  four  patients  had  sus-
ained  weight  loss  (BMI  [SD]  reduction,  11.0  ±  3.7),  while  the
emaining  patients  had  a  weight  similar  to  or  slightly  higher
han  the  weight  prior  to  IGB  implant  (BMI  [SD]  +2.3  ±  2.4).
atient  age  was  similar  in  both  groups  (15.4  years),  as  was
MI  (46  kg/m2),  but  weight  loss  at  the  time  of  explanta-
ion  was  greater  in  the  group  of  patients  with  sustained
eight  loss  (BMI,  35.9  ±  5.3)  as  compared  to  adolescents
ith  weight  recovery  (BMI,  40.7  ±  6.9).  In  addition,  dietary

ransgressions  during  the  period  of  the  IGB  implant  were
ore  common  in  the  latter  group.15 Although  this  was  a

mall  series,  the  results  led  us  to  think  that  there  may  be
wo  phenotypes  of  adolescent  patients  with  morbid  obesity
howing  different  dietary  behavior  and  hormonal  response
atterns,  and  that  deeper  research  into  these  aspects  is
equired.  We  also  think  that  widespread  recommendation
f  this  option  as  therapy  is  premature  until  more  conclusive
esults  have  been  achieved  in  a  larger  group  of  patients.  In
ur  experience,  however,  this  is  a  safe  method  virtually  free
f  complications  in  experienced  hands  which,  according  to
hese  preliminary  results,  may  benefit  a  significant  number
f  adolescents  with  morbid  obesity  before  bariatric  surgery
as  been  decided  on.  We  also  think  that  it  would  be  inter-
sting  to  assess  the  efficacy  of  this  procedure  in  adolescent
bese  patients  with  less  severe  obesity  (BMI  ranging  from
5  to  40)  and  to  emphasize  the  need  for  these  patients  to
e  subject  to  a  subsequent  lifestyle  reeducation  program
specially  aimed  at  consolidating  the  weight  loss  achieved.
inally,  we  think  that  the  implantation  of  this  device  may  be
seful  as  a prior  procedure  to  restrictive  or  malabsorptive
urgery  in  patients  with  extreme  obesity,  in  order  to  facili-
ate  surgery  by  decreasing  abdominal  fat  contents  and  liver
olume.

While  the  surgical  procedure  most  commonly  used  for
reating  morbid  obesity  in  the  pediatric  age  is  Roux-en-Y
astric  bypass  (RYGB),  a  new  treatment  option,  the  gas-
ric  sleeve  procedure,  is  available.  As  compared  to  other
ariatric  surgery  procedures,  gastric  sleeve  surgery  has  been
hown  to  be  faster  and  easier,  and  to  provide  similar  results
s  regards  both  weight  loss  and  the  resolution  of  associ-
ted  comorbidities.16 In  addition,  it  is  the  only  procedure
hat  leaves  a  possibility  of  rescue  surgery  in  adult  age,
xcept  in  patients  in  whom  no  adequate  weight  loss  has
een  achieved  with  the  initial  surgery.  Incorporation  of  the
a  Vinci  robot  (Intuitive  Surgical,  Sun  Valley,  CA)  has  allowed
ur  unit  to  accumulate  considerable  experience  in  robotic
ariatric  surgery,  which  has  been  performed  in  more  than  70
dult  patients  over  the  past  two  years.  Therefore,  because
f  prior  experience  with  laparoscopic  and  robotic  surgery
t  our  hospital,  it  was  decided  to  use  robotic  sleeve  gas-
roplasty  as  the  procedure  of  choice  for  adolescents  with
orbid  obesity.  Short-term  data  suggest  that  this  is  a  safe

lternative,  with  less  nutritional  risks  than  RYGB.  It  should
e  noted  that  the  procedure  is  not  standardized  and  no  long-

erm  follow-up  data  are  available,  and  this  must  therefore
e  considered  as  an  experimental  technique.  This  surgery
hould  be  done  by  trained  surgeons  at  hospitals  with  ade-
uate  facilities  for  laparoscopic  surgery  and  postoperative
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are,  thus  significantly  reducing  the  complications  of  open
urgery.  The  cumulative  experience  with  robotic  bariatric
aparoscopic  surgery  at  our  hospital  in  adult  obese  popula-
ions  and  in  the  medical  and  postoperative  management  of
uch  patients  is  undoubtedly  a  strong  basis  to  guarantee  the
uccess  of  this  program  in  adolescents  with  morbid  obesity.
owever,  we  think  that  programs  subsequent  to  bariatric
urgery,  similar  to  those  we  are  implementing  at  our  hospi-
al  (Adolescents  in  Motion),  are  indispensable  as  a  long-term
ool  in  order  to  guarantee  and  consolidate  the  weight  loss
chieved  with  surgery.

Finally,  we  would  like  to  emphasize  the  need  for  pedi-
tric  patients  who  are  candidates  for  drug  treatment  or
urgery  to  be  evaluated  and  monitored  at  specialized
ediatric  obesity  units  within  tertiary  hospitals,  because
he  comprehensive  management  of  morbid  obesity  and  its
ultiple  associated  morbidities  requires  the  participation

f  a  multidisciplinary  team  consisting  of  endocrinologists,
ieticians,  psychologists,  neurophysiologists,  orthopedic
urgeons,  anesthesiologists,  and  pediatric  surgeons.  Such
nits  can  guarantee  the  excellence  and  quality  of  care  these
atients  require,  and  objectively  and  independently  assess
he  efficacy  of  the  procedures  used.
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7. Calañas-Continente A, Arrizabalaga J, Caixàs A, Cordido F.
Grupo de Trabajo sobre Obesidad de la Sociedad Española
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