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Abstract
Objectives:  To  estimate  the  prevalence  of  the  perception  of  eating  more  than  one  should  and
the associated  factors  in  adolescents,  and  to  analyze  differences  in  dietary  indicators  according
to the  perception  of  overeating.
Methods:  This  is  a  cross-sectional  population-based  study  with  a  sample  of  912  adolescents,
participants  of  a  food  consumption  survey  conducted  in  2015---2016,  in  Campinas,  SP,  Brazil.
Results: The  prevalence  of  the  perception  of  eating  more  than  one  should  was  35.0%,  and  higher
in those  who  declared  themselves  non-white,  those  who  had  excess  weight,  those  who  had  high
waist circumference,  those  who  would  like  to  change  their  weight,  those  who  did  something
to lose  weight,  and  those  who  evaluated  themselves  as  fat.  The  prevalence  rates  were  also
higher in  those  who  perceived  the  quality  of  their  diet  as  poor,  who  had  higher  frequencies
of consumption  of  sweets,  soft  drinks,  cold  meats,  and  lower  frequencies  of  consumption  of
fruits, raw  vegetables,  and  breakfast  up  to  three  times  a  week.  Among  those  who  considered
themselves  as  overeating,  higher  intakes  of  energy,  carbohydrate,  protein,  fat,  added  sugar,

and sodium  were  observed,  and  prevalence  rates  of  38.5%  for  overweight  and  66.2%  for  obesity

were identified.

Conclusion:  The  perception  of  eating  more  than  one  should  was  associated  with  unhealthy
eating practices,  the  self-assessment  of  a  poor  quality  diet,  dissatisfaction  with  weight,  and
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inadequate  nutritional  status.  There  is  a  need  for  further  studies  to  investigate  the  applica-
tion of  the  question  ‘‘Do  you  think  that  you  eat  more  than  you  should?’’  as  a  health  behavior
indicator.
© 2020  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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xcess  weight  is  a  complex  and  multifactorial  condition,
esulting  from  changes  in  lifestyle  that  lead  to  increased
nergy  intake  and  reduced  levels  of  physical  activity.1,2

he  consumption  of  ultra-processed  food  products  with  high
nergy  density  and  low  nutrient  content,  changes  in  the
ood  production  and  marketing  system,the  globalization  of
ood  culture,  and  marketing  strategies  that  encourage  the
onsumption  of  food  products  and  devalue  the  act  of  food
election  and  preparation  constitute  part  of  the  factors  to
hich  the  strong  growth  of  excess  weight  prevalence  has
een  attributed.1---7

Data  from  the  National  School  Health  Survey  (Pesquisa
acional  de  Saúde  do  Escolar  [PeNSE],  2015)  indicated  a
revalence  of  overweight  and  obesity  of  23.7%  and  7.8%,
espectively,  as  well  as  a  high  intake  of  ultra-processed  foods
uch  as  sweets/candy,  soft  drinks,  cold  meats,  snacks,  and
ookies,  among  others.8 In  Brazil,  the  consumption  of  ultra-
rocessed  foods  accounted  for  25.4%  of  household-acquired
alories  in  2008---2009.9 Findings  from  the  National  Health
nd  Nutrition  Examination  Survey  (NHANES)  showed  that  in
011---2012,  68.3%  of  the  energy  ingested  by  US  adolescents
ame  from  ultra-processed  products.10

Considering  the  high  prevalence  of  excess  weight,  the
onsumption  of  ultra-processed  food  products,8 and  the
mposition  of  body  standards,11,12 what  are  the  factors  asso-
iated  with  the  perception  of  eating  more  than  one  should
mong  adolescents?

Excess  weight  and  inadequate  eating  may  lead  to
 perception  of  excessive  food  consumption,  but  other
ypotheses  should  be  considered,  such  as  the  influence  of
ne’s  dissatisfaction  with  their  weight,  family  and  social
elationships,  food  advertisement,  the  habit  of  eating  out
f  home,  in  addition  to  eating  disorders  that  are  associated
o  the  intense  fear  of  gaining  weight.

This  study  provides  data  on  the  perception  of  excess  food
onsumption  in  adolescents  (10---19  years)  from  the  munic-
pality  of  Campinas,  state  of  São  Paulo  (SP),  and  aimed  to
stimate  the  prevalence  of  the  perception  of  eating  more
han  one  should  according  to  sociodemographic  variables,
ealth  behaviors,  dietary  practices,  nutritional  status,  self-
ssessment  of  weight,  and  diet  quality;  and  to  analyze  the
ifferences  in  dietary  indicators  according  to  the  perception
f  overeating.
ethods

nformation  from  two  population-based  cross-sectional  stud-
es  carried  out  in  Campinas,  SP,  were  used:  the  Inquérito

t

d

67
e  Saúde  de  Campinas  (ISA  Camp  2014---2015)  and  Inquérito
e  Consumo  Alimentar  e  Estado  Nutricional  (ISA  Camp-Nutri
015---2016).  The  surveys  included  non-institutionalized  ado-
escents  from  the  urban  area  of  the  municipality.

The  ISA  Camp  sample  was  obtained  using  a  probabilis-
ic  cluster  sampling  technique  in  two  stages:  census  sector
nd  household.  In  the  first  stage,  70  census  sectors  were
elected  by  drawing  lots,  with  a  probability  proportional  to
he  size  (number  of  households).  In  the  second  stage,  a  sys-
ematic  drawing  of  the  households  that  would  constitute  the
ample  was  performed,  based  on  the  updated  field  listing  of
ouseholds  in  the  70  sectors.13

A  minimum  sample  size  of  1,000  adolescents  was  defined,
onsidering  an  estimated  proportion  of  0.50,  with  a  confi-
ence  level  of  95%  when  determining  the  confidence
ntervals,  sampling  error  between  4%  and  5%,  and  design
ffect  of  2.The  expected  average  number  of  adolescents
er  household  (person/household  ratio)  was  calculated
onsidering  the  2010  census  data,  and  then  the  number
f  households  required  for  the  interviews  was  obtained
y  dividing  the  sample  size  by  the  person/household
atio.Predicting  a  non-response  rate  of  27%  losses/refusals,
,898  households  were  selected  to  reach  the  minimum  sam-
le  size.  The  predicted  non-response  rate  was  determined
ased  on  the  results  of  the  previous  survey  carried  out  in
ampinas  and  the  households  were  selected  by  systematic
rawing  of  lots  from  the  updated  field  listing.  All  adolescent
esidents  were  interviewed  in  each  household.13

The  ISA  Camp-Nutri  is  attached  to  the  ISA  Camp,  and  is
onducted  during  the  second  home  visit.  The  same  individ-
als  who  participated  in  the  ISA  Camp  survey  were  asked  to
nswer  a  questionnaire  that  assessed  food  consumption  and
utritional  status.

The  interviews  were  initiated  by  administering  the  24  -
recall  (R24  h),  according  to  the  standardized  multiple-pass
ethod  (MPM)  procedures.  The  MPM  organizes  the  comple-

ion  of  the  R24  h  forms  into  five  steps,  aiming  to  stimulate
he  respondent’s  memory  and  increase  the  accuracy  of  the
nformation.14

The  R24  h  was  applied  with  the  support  of  a  photographic
anual.15 Foods/food  preparations  were  recorded  in  units

nd  home  measures,  and  subsequently  quantified  in  grams
r  milliliters  with  the  aid  of  home  measurement  tables,16,17

ood  labels,  and  customer  services.  The  data  were  entered
nto  the  Nutrition  Data  System  for  Research  (NDS-R)  software
NCC,  version  2015,  University  of  Minnesota,  USA)  by  trained
nd  supervised  dietitians.
The  field  was  visited  on  different  days  of  the  week  by  a
eam  of  trained  interviewers.

The  ISACamp-Nutri  questionnaire  was  entered  using  a
ata  mask  developed  with  the  software  EpiData  (EpiData
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ssoc.  version  3.1  ---  Odense,  Denmark).  After  data  entry,
he  consistency  analysis  of  the  databases  was  performed.

tudy  variables

ependent
he  perception  of  overeating,  derived  from  the  question
‘Do  you  think  you  eat  more  than  you  should?’’  with  two
ossible  answers:  no  or  yes.

ndependent
emographic  and  socioeconomic  variables:  gender  (male;
emale),  age  range  (10---12;  13---14;  15---19  years),  self-
eported  ethnicity/skin  color  (white;  non-white),  whether
hey  attended  school  (no;  yes,  public;  yes,  private),  head
f  household’slevel  of  schooling  (0---7;  8---11;  ≥12  years  of
chooling),  and  per  capita  household  income  (<1.0;  ≥1.0  to
2.0;  ≥2.0  minimum  wages).

Nutritional  status: body  mass  index  (BMI)  calculated  with
ata  from  self-reported  weight  and  measured  height,  con-
idering  that  adolescents  tend  to  underestimate  height.18

his  measurement  was  obtained  through  a  portable  sta-
iometer,  with  a  retractable  measuring  tape,  210  cm  in
ength  and  with  0.1  cm  accuracy,  according  to  the  proce-
ures  defined  by  the  Ministry  of  Health.19 The  BMI  was
lassified  as  low  weight  (<3rd  percentile),  normal  weight
≥3rd  and  ≤85th  percentile),  overweight  (>85th  and  ≤97th
ercentile),  or  obesity  (>97th  percentile).20 Waist  circum-
erence  was  measured  twice,  using  an  inextensible  205  cm
easuring  tape  with  0.5  cm  accuracy.  The  midpoint  between

he  lower  border  of  the  last  rib  and  the  iliac  crest  was
easured.19 The  mean  of  both  measurements  was  calcu-

ated,  and  the  values  were  classified  in  tertiles,  considering
he  distribution  observed  by  gender  and  age.

Health-related  behaviors:  Do  you  do  something  to  lose
eight  (yes;  no),  time  spent  watching  television  (0---1;  2---3;
4  h/day),  frequency  of  weekly  consumption  of  sweets,

oda,  cold  meats,  milk,  beans,  raw  green  vegetables,  and
ruits  (0---2;  3---4;  ≥5  times);  and  breakfast  during  the  week
0---3;  4---6;  7  times).

Self-assessment  of  weight,  diet  quality,  and  whether
ne  would  like  to  change  their  weight:  the  self-assessment
ariables  were  obtained  from  the  questions:  ‘‘Regarding
our  weight,  do  you  consider  yourself?’’  with  seven  response
ptions  that  were  grouped  into  thin  (very  thin,  a  little  thin,
r  thin),  normal,  or  fat  (a  little  fat,  fat,  or  very  fat);  ‘‘How
o  you  consider  the  quality  of  your  food? Do  you  think  it
s?’’  with  five  response  possibilities,  categorized  as  very
ood/good,  normal,  or  bad/very  bad.  The  variable  ‘would
ou  like  to  change  your  weight’  was  created  based  on  the
uestions  ‘‘Would  you  like  to  change  your  weight?’’  (no  or
es)  and  ‘‘Would  you  like  to  gain  or  lose  weight?’’  (no;  yes,
ain;  yes,  lose).

A  set  of  dietary  indicators  was  also  selected  to  inves-
igate  the  association  between  food  consumption  and  the
erception  of  eating  more  than  one  should:

Dietary  indicators:  energy  (kcal),  carbohydrates  (g),  pro-

ein  (g),  animal  and  vegetable  protein  (g),  fats  (g),  saturated
nd  trans-fat  (g),  dietary  fiber  (g),  added  sugars  (g),  sodium
mg),  and  glycemic  load  ---  glucose  as  reference  (g).  The
ndicators  were  derived  from  the  information  of  the  R24  h.

c
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t
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ata  analysis

nitially,  the  prevalence  of  the  perception  of  eating  more
han  one  should  was  estimated  according  to  the  independent
ariables,  whose  associations  were  verified  by  Pearson’s
hi-squared  test,  with  a  significance  level  of  5%.  Crude
nd  adjusted  prevalence  ratios  and  their  respective  95%
onfidence  intervals  (95%  CI)  were  also  calculated.Then,
he  means  of  dietary  indicators  were  calculated  according
o  the  perception  of  overeating,  using  generalized  linear
odels,  adjusted  by  the  underreporting  of  energy  intake,

ender,  and  age.  The  equation  proposed  by  Kelly  et  al.21 was
sed  to  identify  the  percentage  of  underreporting:  (energy
ntake  -  estimated  energy  requirements  [EER]/EER)  ×  100.
he  calculation  of  the  energy  requirements  was  based  on  the

nstitute  of  Medicine  formulas  that  consider  the  following
ariables:  gender,  age,  weight,  height,  and  level  of  physical
ctivity.22 The  models  considered  the  distributions  that  best
t  the  data  of  the  food  consumption  variables,  identified
y  applying  graphic  techniques  and  the  Akaike  information
riterion  (AIC).

thical  procedures

he  ISA  Camp  (CAAE:37303414.4.0000.5404),  the  ISA  Camp-
utri  (CAAE:  26068214.8.0000.5404),  and  this  studyproject
CAAE:  06755518.7.0000.5404)  were  approved  by  the
esearch  Ethics  Committee  of  Universidade  Estadual  de
ampinas.  For  adolescents  younger  than  18  years  old,  an

nformed  consent  was  signed  by  a  parent  or  guardian.

esults

f  the  1,023  adolescents  evaluated  at  ISACamp,  109  refused
o  participate  in  the  ISACamp-Nutri  and  two  did  not  answer
he  study  question  of  interest.  Therefore,  the  question  ‘‘Do
ou  think  you  eat  more  than  you  should?’’  was  answered
y  912  adolescents,  with  a  mean  age  of  14.6  years  95%  CI:
4.4---14.8).  The  dietary  indicators  were  estimated  based  on
ata  from  903  R24  h  responses  (89.0%  of  the  R24  h  responses
omprised  food  intake  from  Monday  to  Friday).

The  prevalence  of  the  perception  of  eating  more  than
ne  should  was  35.0%  for  the  assessed  population,  which  was
igher  in  adolescents  who  declared  themselves  non-white,
nd  lower  among  those  in  the  per  capita  income  stratum  ≥2
inimum  wages  (Table  1).
The  overweight  or  obese  adolescents  with  higher  waist

ircumference,  who  wanted  to  gain  or  lose  weight,  and  those
ho  did  something  to  lose  weight  had  higher  prevalence

ates  of  overeating  perception.  Among  those  who  considered
hemselves  fat,  the  prevalence  of  eating  more  than  they
hould  was  2.5  times  higher  than  in  those  who  considered
heir  weight  to  be  normal.

A  higher  prevalence  rate  was  also  observed  in  those  who
elf-rated  the  quality  of  their  diet  as  poor  or  very  poor
Table  2).

The  perception  of  overeating  was  higher  among  adoles-

ents  with  higher  frequencies  of  weekly  consumption  of
weets/desserts,  cold  meats  (≥3  times),  soft  drinks  (≥5
imes),  as  well  as  those  with  lower  frequencies  of  consump-
ion  of  raw  vegetables  and  fruits.  (≤2  times)  and  breakfast
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Table  1  Prevalence  and  prevalence  ratio  of  the  perception  of  eating  more  than  one  should,  according  to  sociodemographic
variables in  adolescents  aged  10---19  years.  Food  Consumption  Survey  of  Campinas,  SP  (Inquérito  de  Consumo  Alimentar  de
Campinas, ISA  Camp-Nutri),  2015---2016.

Variables  and  categories  N  Prevalence  (95%  CI)  Crude  PR  (95%  CI)  Adjusted  PR  (95%  CI)

Gender  p  =  0.319
Male 468  33.6  (29.4---38.1)  1.00  1.00
Female 444  36.5  (32.3---40.9)  1.09  (0.92---1.28)  1.08  (0.89---1.31)
Total 912  35.0  (31.8---38.3)

Age range  (in  years) p  =  0.092
10 to  12 232  41.0  (34.5---47.9) 1.00  1.00
13 to  15 316  35.0  (28.7---41.9) 0.85  (0.65---1.11) 0.91  (0.70---1.19)
16 to  19  364  31.1  (26.8---35.8)  0.76  (0.60-0.96)  0.82  (0.64---1.05)

Ethnicity/skin  color  p  =  0.009
White 501  31.0  (27.0---35.2)  1.00  1.00
Non-white 407  39.8  (34.7---45.0)  1.28  (1.07---1.54)  1.25  (1.04---1.51)

Attends school p  =  0.171
No 184  34.0  (28.0---40.5) 1.00  1.00
Yes, public 582  36.8  (32.9---40.8) 1.08  (0.89---1.32) 0.92  (0.73---1.15)
Yes, private 141  28.7  (21.5---37.1) 0.84  (0.59---1.19) 0.76  (0.53---1.07)

Head of  the  family’s  level  of  schooling  (in  years)  p  =  0.208
0 to  7  340  38.7  (33.1---44.6)  1.00  1.00
8 to  11  402  34.4  (30.0---39.1)  0.89  (0.72---1.09)  0.92  (0.75---1.14)
12 or  more  155  30.2  (22.9---38.6)  0.78  (0.58---1.05)  0.75  (0.55---1.02)

Per capita  family  income  (minimum  wages)  p  =  0.056
<1.0 548  36.4  (32.5---40.4)  1.00  1.00
≥1.0 to  <  2.0  279  36.1  (29.7---43.0)  0.99  (0.80---1.23)  0.93  (0.74---1.16)
≥2.0 85  23.2  (16.3---31.8)  0.64  (0.45---0.90)  0.67  (0.48---0.92)

 confi
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n, number of adolescents in the unweighted sample; 95% CI, 95%
adjusted prevalence ratio by gender, age, and body mass index; p

≤3  times).  For  those  who  ate  beans  up  to  twice  a  week,
here  was  a  lower  prevalence  of  the  perception  of  eating
ore  than  one  should  (Table  3).
Table  4  shows  a  higher  intake  of  energy,  carbohydrates,

otal  protein,  vegetable  protein,  total  fat,  added  sugar,  and
odium  by  adolescents  who  considered  they  overate  when
ompared  to  those  who  did  not.

iscussion

he  findings  of  this  study  indicate  that  35.0%  of  adolescents
eported  eating  more  than  they  should.  Higher  prevalence
ates  of  this  perception  were  found  in  the  overweight  sub-
roups,  those  ingesting  healthy  foods  at  a  lower  weekly
requency  and  more  frequently  ingesting  unhealthy  foods,
n  those  who  evaluated  themselves  as  fat,  and  those  with  a
oor  quality  diet.  The  analysis  of  dietary  indicators  showed
igher  intake  of  energy,  carbohydrates,  protein,  fat,  added
ugar,  and  sodium  among  those  who  considered  they  over-
te.

The  adolescents  who  self-declared  as  non-white  had  a
igher  perception  of  eating  more  than  they  should.  A  survey

f  the  adult  population  (≥18  years  old)  showed  differences
etween  white  and  non-white  ethnicity  (black  or  brown),
evels  of  schooling,  intake  of  fruits  and  vegetables,  beans,
hole  milk,  and  meats  with  excess  fat.23
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dence interval; Crude PR, crude prevalence ratio; Adjusted PR,
alue of the chi-squared test.

In  Brazilian  students,  after  adjusting  for  age  and  mater-
al  education,  it  was  observed  that  black  and  mixed-race
ndividuals  ingested  more  sweets/candies  and  beans,  and-
erceived  themselves  as  less  fat  compared  to  whites.24 A
tudy  with  US  adolescents  found  that  blacks  were  82%  more
ikely  than  whites  to  not  achieve  any  of  the  four  recom-
ended  behaviors  (daily,  ≥5  servings  of  fruits/vegetables,
1  h  of  physical  activity,  ≤2  h  screen  time,  and  not  consum-

ng  sugary  beverages).25

The  prevalence  of  self-rated  overeating  was  lower  in
dolescents  with  higher  income.  In  Brazil,  data  from  the
008---2009  POF  indicated  higher  per  capita  energy  avail-
bility  1,817  kcal/day  among  households  in  the  fifth  quintile
f  income  distribution,  derived  from  a  pattern  of  food  con-
umption  characterized  by  higher  acquisition  of  fruits,  green
egetables,  milk  and  dairy  products,  red  meat,cold  meats,
eady  meals,  soft  drinks,  and  lower  acquisition  of  rice,
eans,  tuberous  vegetables,  and  table  sugar.26 According  to
eNSE  in  2015,  the  prevalence  of  the  daily  consumption  of
t  least  one  ultra-processed  food  was  higher  in  adolescents
hose  mothers  had  a  higher  level  of  schooling  (40.3%),  those
ho  attended  private  schools,  and  those  with  the  highest

ndex  of  consumer  goods,  an  indicator  that  included  hav-

ng  a  computer,  a  car,  a  home  with  internet  access,  and  a
aid.27

In  Campinas,  SP,  a  study  with  normal-weight  adolescents
dentified  a  prevalence  of  43.7%  for  dissatisfaction  with  body
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Table  2  Prevalence  and  prevalence  ratio  of  the  perception  of  eating  more  than  one  should,  according  to  nutritional  status,
health behaviors,  weight  perception,  and  diet  quality  variables  in  adolescents  aged  10---19  years.Food  Consumption  Survey  of
Campinas, SP  (Inquérito  de  Consumo  Alimentar  de  Campinas,  ISA  Camp-Nutri),  2015---2016.

Variables  and  categories  n  Prevalence  (95%  CI)  Crude  PR  (95%  CI)  Adjusted  PR  (95%  CI)

BMI  (kg/m2)  p  <  0.001
Low/normal  weight  552  26.9  (24.1---29.9)  1.00  1.00
Overweight  187  38.5  (31.2---46.3)  1.43  (1.15---1.78)  1.40  (1.13---1.74)
Obesity 99  66.2  (56.3---74.9)  2.46  (2.07---2.92)  2.39  (2.01---2.85)

Waist circumference  (cm) p  <  0.001
Tertile 1 306  25.3  (20.9---30.3)  1.00  1.00
Tertile 2 304  29.9  (25.0---35.4) 1.18  (0.91---1.52) 1.12  (0.83---1.49)
Tertile 3 302  49.9  (43.6---56.3) 1.97  (1.54---2.53) 1.51  (1.07---2.13)

Would you  like  to  change  your  weight?  p  <  0.001
No 543  23.5  (19.3---28.2)  1.00  1.00
Yes, gain  116  32.3  (23.3---42.9)  1.38  (0.96---1.97)  1.50  (1.03---2.19)
Yes, lose  250  60.7  (53.8---67.3)  2.58  (2.11---3.16)  2.53  (1.99---3.21)

Do you  do  something  to  lose  weight? p  <  0.001
No 780  30.9  (27.6---34.4) 1.00  1.00
Yes 132  58.6  (49.4---67.2) 1.90  (1.58---2.27) 1.57  (1.28---1.91)

Weight self-assessment  p  <  0.001
Slim 172  30.0  (23.0---38.0)  1.25  (0.91---1.72)  1.29  (0.89---1.86)
Normal 510  24.0  (19.8---28.5)  1.00  1.00
Fat 228  63.6  (56.9---69.8)  2.66  (2.18---3.23)  2.54  (2.04---3.15)

Diet Quality  Self-Assessment  p  <  0.001
Very good/good  520  30.4  (26.0---35.2)  1.00  1.00
Normal 317  37.4  (31.4---43.6)  1.23  (0.97---1.55)  1.22  (0.94---1.57)
Bad/very bad  75  57.1  (45.6---67.8)  1.88  (1.49---2.37)  1.99  (1.57---2.52)

Television (hours/day)  p  =  0.041
0 to  1  290  30.0  (24.3---36.5)  1.00  1.00
2 to  3  341  34.1  (30.1---38.2)  1.13  (0.88---1.45)  1.13  (0.88---1.45)
4 or  more  277  41.1  (34.2---48.4)  1.37  (1.07---1.74)  1.20  (0.94---1.55)
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adjusted prevalence ratio by gender, age, and body mass index; p

eight,  higher  in  girls  and  in  those  who  had  more  household
evices  at  home;  the  desire  to  lose  weight  was  reported  by
6.8%  and  47.5%  of  girls  living  in  households  with  ≤7  and
16  household  devices,  respectively.11

PeNSE  (2012)  results  on  body  image  show  that  students
rom  private  schools  considered  themselves  fatter/very  fat
ompared  to  those  attending  public  schools.28 Another  study
ound  that  the  adoption  of  extreme  weight  loss  practices
as  higher  among  students  who  considered  themselves  to
e  overweight,  who  more  frequently  used  medication  and
axatives/vomiting  induction  than  the  slim  students  or  those
ho  considered  their  weight  to  be  adequate.12

These  results  show  that  the  segments  with  better  socioe-
onomic  status  have  greater  access  to  poor  nutritional
uality  foods,  but  also  have  greater  concern  with  weight
ain,  which  could  explain  the  higher  prevalence  of  the
erception  that  they  eat  more  than  they  should  in  the  high-
rincome  subgroup.

In  this  study,  adolescents  with  excess  weight  with  higher

aist  circumference  measures  had  a  higher  prevalence  of

he  perception  of  overeating.  This  shows  that  many  can
ssociate  nutritional  status  to  food  intake,  but  it  should

a
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t
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dence interval; Crude PR, crude prevalence ratio; Adjusted PR,
alue of the chi-squared test.

e  noted  that  approximately  60.0%  of  overweight  adoles-
ents  and  34.0%  of  obese  adolescents  did  not  consider
hey  ate  more  than  they  should.  Obesity  is  a  result  of
he  imbalance  between  energy  intake  and  expenditure;
owever,  it  is  a  multifactorial  chronic  disease  determined
y  socioeconomic,  environmental,  genetic,  behavioral,  and
sychological  conditions.29,30

A  review  study  found  that  high  glycemic  index  carbohy-
rates  trigger  addiction-like  neurochemical  responses  and
ontribute  to  the  development  of  obesity.31 For  many  peo-
le,  eating  foods  high  in  sugars  and  fats  relieves  stress;
nown  as  ‘‘comfort  foods,’’  they  are  associated  with  mood
nhancement  and  reduced  plasma  cortisol  concentrations.32

n  obesogenic  environment,  which  among  other  character-
stics  promotes  access  to  ultra-processed  foods,  may  explain
hy  many  overweight/obese  adolescents  do  not  consider

heir  food  intake  to  be  excessive.
It  was  found  that  63.6%  of  those  who  perceived  they  over-

te  also  self-rated  as  fat,  a percentage  similar  to  that  found

mong  the  obese  (66.2%).  Regarding  the  self-assessment
f  food  quality,  57.1%  of  those  who  overate  reported  that
heir  diet  was  poor.  A  study  with  adolescents  from  Cuiabá,
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Table  3  Prevalence  and  prevalence  ratio  of  the  perception  of  eating  more  than  one  should,  according  to  eating  practices  in
adolescents from  10  to  19  years  old.  Food  Consumption  Survey  of  Campinas,  SP  (Inquérito  de  Consumo  Alimentar  de  Campinas,
ISA Camp-Nutri),  2015---2016.

Variables  andcategories  n  Prevalence  (95%  CI)  Crude  PR  (95%  CI)  Adjusted  PR  (95%  CI)

Weekly  consumption  frequency
Sweets/candy  p  =  0.008

0 to  2  365  29.2  (24.4---34.4)  1.00  1.00
3 to  4 238  36.5  (29.7---43.8)  1.25  (0.96---1.62)  1.37  (1.03---1.82)
5 or  more 309  40.8  (36.4---45.2) 1.40  (1.14---1.70)  1.60  (1.27---2.00)

Soft drinks p  =  0.228
0 to  2 450  33.3  (28.4---38.5) 1.00  1.00
3 to  4  216  32.8  (26.1---40.3)  0.98  (0.75---1.29)  1.08  (0.84---1.38)
5 or  more  246  40.1  (33.9---46.5)  1.20  (0.95---1.53)  1.41  (1.08---1.83)

Cold meats  p  =  0.020
0 to  2  513  31.0  (26.5---35.8)  1.00  1.00
3 to  4  248  39.6  (34.3---45.1)  1.28  (1.05---1.56)  1.27  (1.04---1.54)
5 or  more  151  41.0  (33.1---49.4)  1.32  (1.04---1.69)  1.47  (1.16---1.85)

Milk p  =  0.174
0 to  2  289  35.5  (29.8---41.5)  0.96  (0.75---1.21)  0.98  (0.78---1.22)
3 to  4  147  27.4  (20.4---35.6)  0.74  (0.52---1.03)  0.78  (0.57---1.08)
or more  476  37.1  (31.9---42.5)  1.00  1.00

Beans p  =  0.202
0 to  2  150  30.2  (21.5---40.7)  0.81  (0.59---1.12)  0.71  (0.52-0.97)
3 to  4  114  29.4  (21.1---39.2)  0.79  (0.57---1.10)  0.80  (0.57---1.11)
5 or  more  648  37.1  (33.6---40.6)  1.00  1.00

Raw green  vegetables  p  =  0.081
0 to  2  389  39.7  (34.0---45.6)  1.22  (0.98---1.52)  1.24  (1.03---1.48)
3 to  4  273  30.8  (24.5---37.8)  0.94  (0.72---1.23)  0.88  (0.68---1.13)
5 or  more  250  32.6  (27.6---37.9)  1.00  1.00

Fruits p  =  0.624
0 to  2  332  36.9  (31.8---42.1)  1.05  (0.84---1.32)  1.28  (1.04---1.57)
3 to  4  243  32.5  (26.4---39.3)  0.93  (0.70---1.24)  1.03  (0.78---1.39)
5 or  more  337  34.9  (29.1---41.2)  1.00  1.00

Breakfast p  =  0.025
0 to  3  202  43.0  (36.3---49.9)  1.34  (1.07---1.69)  1.35  (1.07---1.68)
4 to  6  133  35.9  (29.4---43.0)  1.12  (0.88---1.44)  1.27  (0.98---1.64)
7 577  32.0  (27.5---36.8)  1.00  1.00
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tate  of  Mato  Grosso  (MT),  found  that  46.0%  of  those  with
he  poorest  diet  (Diet  Quality  Index-Revised  below  the  75th
ercentile)  perceived  their  diet  as  poor.  Also,  the  authors
bserved  that  47.0%  of  those  who  were  overweight  self-
ated  the  quality  of  their  diet  as  poor.33 These  findings  show

 coherence  between  the  perception  of  eating  more  than
ne  should  with  excess  weight,  indicated  by  BMI,  waist  cir-
umference,  and  self-image,  and  diet  quality  assessed  as
oor.

As  for  the  eating  practices  of  those  who  considered  they
verate,  there  was  a  higher  frequency  of  the  consumption  of
weets,  soft  drinks,  and  cold  meats,  and  lower  frequencies

f  the  consumption  of  raw  vegetables  and  fruits,  and  of  hav-
ng  breakfast.  According  to  PeNSE  in  2009,  34.6%  of  Brazilian
choolchildren  had  an  unhealthy  eating  pattern,  characte-
ized  by  more  frequent  consumption  of  cookies,  candies,
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dence interval; Crude PR, crude prevalence ratio; Adjusted PR,
alue of the chi-squared test.

oft  drinks,  fried  salty  foods,  cold  meats,  and  chips,and  less
requent  consumption  of  vegetables,  fruits,  milk,  and  beans;
nother  37.7%  had  a  mixed  pattern,  showing  similar  fre-
uencies  of  the  consumption  of  these  foods.34 These  results
ndicate  that  adolescents’  diets  differ  from  the  recommen-
ations  of  the  Food  Guide3 and  that  may  reflect  the  changing
rocess  in  the  Brazilian  dietary  pattern,  characterized  by
he  ongoing  replacement  of  fresh  foods  by  ultra-processed
oods.9

In  the  study  by  Rodrigues  et  al.,33 the  self-perception
f  diet  quality  as  excellent/good  was  associated  with  the
onsumption  of  fruits  and  vegetables  (≥5  times/week),  the

nowledge  of  healthy  eating,  and  the  mixed  pattern,  cha-
acterized  by  the  consumption  of  pasta,  fish,  eggs,  fruits,
reen  and  tuberous  vegetables,  indicating  that  these  food
roups  are  recognized  as  part  of  a  healthy  diet.
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Table  4  Means  of  food  consumption  indicators  according  to  the  perception  of  eating  more  than  one  should  in  adolescents.
Food Consumption  Survey  of  Campinas,  SP  (Inquérito  de  Consumo  Alimentar  de  Campinas,  ISA  Camp-Nutri),  2015---2016.

Nutritional
indicators

Do  you  think  you  eat  more  than  you  should?  Meansa (95%CI) p-Value

Nob Yes

Energy  (kcal)  2,119.6  (2,034.5---2,204.6)  2,211.3  (2,089.8---2,332.6)  <  0.001
Carbohydrate  (g) 260.6  (235.0---286.2)  271.5  (235.6---307.4)  0.038
Protein (g) 81.3  (62.7---99.9) 87.2  (64.0---110.3) 0.012
Vegetable  protein  (g) 27.7  (23.8---31.6) 29.2  (23.9---34.6) 0.029
Animal protein  (g)  60.1  (54.7---65.5)  64.5  (53.6---75.3)  0.114
Fat (g)  74.6  (67.9---81.4)  77.4  (68.4---86.4)  0.016
Saturated fat  (g)  25.4  (17.0---33.8)  26.1  (16.2---36.0)  0.367
Trans fat(g)  3.0  (1.8---4.1)  3.1  (1.6---4.5)  0.471
Dietary fiber  (g)  11.2  (9.0---13.3)  11.9  (8.9---14.9)  0.104
Added sugar  (g) 63.6  (48.8---78.3)  71.1  (50.6---91.3)  0.009
Sodium (mg)  3,141.2  (2,766.1---3,516.3)  3,447.6  (2,939.4---3,955.0)  <  0.001
Glycemic load  (g)c 149.9  (134.1---165.7)  155.7  (133.5---165.8)  0.077

a Means adjusted for the underreporting of energy intake, gender, and age.
b Reference category used for comparison.
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c The Nutrition Data System for Research (NDS-R) calculates the
hydrate by the glycemic index, divided by 100.

In  the  present  study,  an  association  between  overeating
nd  the  self-rating  of  the  diet  quality  as  poor  was  observed,
aising  the  hypothesis  that  the  perception  of  excessive  con-
umption  is  related  to  a  nutritionally  unbalanced  diet,  with

 lower  amount  of  fresh/minimally  processed  foods  and  a
igher  amount  of  ultra-processed  food  products.

In  Brazil,  the  individual  dietary  intake  of  vegetables
s  insufficient  (46.1  g/day)  and  it  is  even  worse  among
hose  who  eat  mostly  ultra-processed  foods.35 Studies
ndicate  an  association  between  the  consumption  of  ultra-
rocessed  foods  and  the  reduction  in  the  consumption  of
resh/minimally  processed  foods.36,37 In  the  city  of  Rio  de
aneiro,  state  of  Rio  de  Janeiro,  an  intervention  study  found
hat  the  increase  in  the  household  purchase  of  soft  drinks
nd  cookies  resulted  in  an  almost  four-fold  lower  odds  ratio
f  acquiring  fruits  and  vegetables.37

Beans  constitute  a  traditional  Brazilian  food  and  they
re  considered  strong  and  hearty,  which  gives  one  the
eeling  of  satiety  and  sustenance,  according  to  popular
epresentations.38 It  is  likely  that  the  lower  prevalence  of
he  perception  of  eating  more  than  oneshould  among  ado-
escents  who  ate  beans  up  to  two  times  a  week  can  be  partly
xplained  by  the  feeling  of  satiety  produced  by  this  legume.

A  cohort  study  with  students  from  Rio  de  Janeiro  found
hat  26.0%  did  not  have  breakfast  regularly  (<5  times/week)
nd  9.6%  skipped  this  meal;  it  also  identified  a  higher  preva-
ence  of  overweight  among  girls  (40.3%;  p  <  0.001)  who  did
ot  eat  breakfast  regularly.39 In  the  present  study,  the  per-
eption  of  overeating  among  adolescents  who  ate  breakfast
ess  frequently  (≤3  times)  may  be  justified  by  a  long  period
f  fasting,  with  possible  food  intake  compensation  atthe
ther  meals.

Higher  energy,  carbohydrate,  total  protein,  vegetable
rotein,  fat,  added  sugar,  and  sodium  intake  were  observed

mong  adolescents  who  considered  they  ate  more  than
hey  should.  Studies  show  that  adolescents  recognize  that
ruits  and  vegetables  are  part  of  a  healthy  diet,  while
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emic load of food by multiplying the amount of available carbo-

andy/sweets,  snacks,  chips,  fast  food,  and  processed  foods
re  often  referred  to  as  being  unhealthy.40,41

Food  products  such  as  cookies,  snacks,  candy/sweets,
nd  fast-food  are  high  in  energy,  sugar,  salt,  and  fat,  and
re  commonly  ingested  in  excess  by  adolescents.42

The  present  authors  are  not  aware  of  publications  that
ocused  on  the  question  ‘‘Do  you  think  you  eat  more  than
ou  should?’’  which  made  it  difficult  to  compare  and  inter-
ret  the  observed  findings.  Further  studies  are  needed  to
nvestigate  the  use  of  this  question  to  confirm  and  validate
he  results  found  in  the  study,  as  well  as  to  verify  if  the
‘eating  more  than  one  should’’  indicator  can  differenti-
te  the  segments  of  adolescents  that  are  more  vulnerable
o  the  adoption  of  unhealthy  behaviors.It  is  also  neces-
ary  to  analyze  the  accuracy  of  the  question  ‘‘Do  you
hink  that  you  eat  more  than  you  should?’’  by  compar-
ng  it  with  objective  measures  of  food  consumption  and
utritional  status,  e.g., comparing  the  amount  consumed
ith  the  individual  energy  requirement  and  anthropomet-

ic  measurements,such  as  BMI,  waist  circumference,  and
aist-to-height  ratio.

Among  the  limitations  of  the  study,  the  cross-sectional
esign  of  the  ISACamp-Nutri  makes  it  impossible  to  interpret
ssociations  as  cause-and-effect  results.  The  use  of  self-
eported  weight  data  is  a limitation;  however,  one  study
ound  a high  correlation  (r  >  0.90)  between  the  reported
eight  and  measured  weight  in  adolescents  from  the  city  of
ão  Paulo.18 The  sampling  design  without  a  household  draw-
ng  of  lots  could  yield  biased  estimates,  due  to  the  fact  that
ll  adolescents  in  the  household  were  interviewed.  However,
lves  et  al.43 compared  the  efficiency  and  accuracy  of  health
urveys  that  used  or  did  not  use  the  household  drawing  of
ots  and  observed  that  the  bias  was  negligible  and  that  the
esign  without  drawing  lots  showed  a  higher  precision  and

ower  cost.

Among  the  strengths,  the  authors  highlight  the  use  of
nformation  from  a  population-based  survey  that  aimed  to
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nvestigate  the  dietary  pattern  and  nutritional  status  of
 sample  of  adolescents  from  Campinas,  SP,  allowing  the
nalysis  of  new  indicators,  such  as  the  question  ‘‘Do  you
hink  you  eat  more  than  you  should?’’  Another  strength  is
elated  to  the  standardization  of  the  procedures  for  collect-
ng,  quantifying,  and  entering  food  consumption  data.

onclusion

he  perception  of  eating  more  than  one  should  was  higher  in
verweight  adolescents,  among  those  who  did  something  to
ose  weight,  those  who  were  dissatisfied  with  their  weight,
hose  who  ate  healthy  foods  less  frequently  and  unhealthy
oods  more  frequently,  and  those  who  had  breakfast  up  to
hree  times  a  week.  Many  overweight/obese  adolescents
id  not  report  overeating.These  results  can  be  used  in  edu-
ational  approaches  to  fight  obesity  among  adolescents.  It
lso  highlights  the  need  for  future  studies  to  investigate  the
pplication  of  the  question  ‘‘Do  you  think  you  eat  more  than
ou  should?’’  as  a  health  behavior  indicator.

unding

undação  de  Amparo  à  Pesquisa  do  Estado  de  São
aulo  (FAPESP)  providing  ISACamp  2014---2015  (process  No.
012/23324-3)  and  ISACamp-Nutri  2015---2016  studies  (pro-
ess  No.  2013/16808-7).

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

cknowledgements

o  Coordenação  de  Aperfeiçoamento  de  Pessoal  de  Nível
uperior  (CAPES)  for  the  Master’s  Degree  scholarship  granted
o  S.D.L.  Carvalho.

eferences

1. World Health Organization (WHO). Diet, nutrition and the pre-
vention of chronic diseases. In: Technical report series 916.
Geneva: WHO; 2003.

2. World Health Organization (WHO). Report of the commission on
ending childhood obesity. Geneva: WHO; 2016.

3. Brasil. Ministério da Saúde. Secretaria de Atenção à Saúde.
Departamento de Atenção Básica. Guia alimentar para a
população brasileira: promovendo a alimentação saudável. 2nd
ed Brasília: Ministério da Saúde; 2014.

4. Monteiro CA, Castro IR. Porque é necessário regulamentar a
publicidade de alimentos. Cienc Cult. 2009;61:56---9.

5. Mendonça CP, Anjos LA. Dietary and physical activity factors as
determinants of the increase in overweight/obesity in Brazil.
Cad Saúde Pública. 2004;20:698---709.

6. Garcia RW. Reflexos da globalização na cultura alimentar:
considerações sobre as mudanças na alimentação urbana. Ver

Nutr. 2003;16:483---92.

7. World Health Organization (WHO). Food and agriculture orga-
nization of the United Nations. The nutrition challenge: food
system solutions. Geneva: WHO; 2018.

2

73
7  (2021)  66---74

8. Instituto Brasileiro de Geografia e Estatística (IBGE). Pesquisa
Nacional de Saúde do Escolar-PeNSE 2015. Rio de Janeiro: IBGE;
2016.

9. Martins AP, Levy RB, Claro RM, Moubarac JC, Monteiro CA.
Participação crescente de produtos ultraprocessados na dieta
brasileira (1987-2009). Rev Saúde Pública. 2013;47:656---65.

0. Baraldi LG, Steele EM, Canella DS, Monteiro CA. Consump-
tion of ultra-processed foods and associated sociodemographic
factors in the USA between 2007 and 2012: evidence from
a nationally representative cross-sectional study. BMJ Open.
2018;8:e020574.

1. Martini MC, Assumpção D, Barros MB, Canesqui AM, Barros Filho
AA. Are normal-weight adolescents satisfied with their weight?
Sao Paulo Med J. 2016;134:219---27.

2. Claro RM, Santos MA, Oliveira-Campos M. Imagem corporal e
atitudes extremas em relação ao peso em escolares brasileiros
(PeNSE 2012). Rev Bras Epidemiol. 2014:146---57. Suppl PeNSE.

3. Alves MC [cited 19 February 2019]. Available from: https://
www.fcm.unicamp.br/fcm/sites/default/files/2018/page/
plano de amostragem isacamp 2014.15.pdf

4. Steinfeldt L, Anand J, Murayi T. Food reporting patterns in
the USDA Automated Multiple-Pass Method. Procedia Food Sci.
2013;2:145---56.

5. Inquérito de Nutrição no Município de Campinas, Available from:
https://www.fcm.unicamp.br/fcm/sites/default/files/2016/
page/manual fotografico.pdf

6. Fisberg RM, Villar BS. Manual de receitas e medidas caseiras
para cálculo de inquéritos alimentares. São Paulo: Signus; 2002.

7. Pinheiro AB, Lacerda EM, Benzecry EH, Gomes MC, Costa
VM. Tabela para avaliação de consumo alimentar em medidas
caseiras. 5th ed São Paulo: Atheneu; 2004.

8. Carvalho AM, Piovezan LG, Selem SS, Fisberg RM, Marchioni DM.
Validação e calibração de medidas de peso e altura autorreferi-
das por indivíduos da cidade de São Paulo. Rev Bras Epidemiol.
2014;17:735---46.

9. Brasil. Ministério da Saúde. Orientações para coleta e análise de
dados antropométricos em serviços de saúde: norma técnica do
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