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Abstract
Objective:  To  analyze  the  association  between  parental  tobacco  consumption  and  the  preva-
lence of  psychomotor  development  disorders  in  children  between  6  and  22  months  of  age.
Method: One  hundred  and  nine  mothers,  fathers,  and  their  babies  participated  in  the  study.  The
sociodemographic  and  clinical  conditions  were  assessed  using  questionnaires.  Tobacco  consump-
tion was  assessed  using  the  Fagerström  Test  for  Nicotine  Dependence  (FTND).  Child  development
was evaluated  using  the  Scale  of  Psychomotor  Development  in  Early  Childhood.
Results: There  was  a  significant  negative  correlation  between  the  father’s  morning  smok-
ing (FTND)  and  the  child’s  language  development  quotient;  r  =  -0.41,  p  =  0.005,  r2 =  0.15.  The
children of  mothers  without  nicotine  dependence  had  a  higher  mean  language  development  quo-
tient than  children  of  mothers  with  nicotine  dependence;  F(1,  107)  =  5.51,  p  =  0.021,  �p

2 =  0.05.
Conclusion:  Parental  smoking  appears  to  have  a  detrimental  effect  on  child  development.
© 2015  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  All  rights  reserved.

PALAVRAS-CHAVE
Desenvolvimento
psicomotor;
Consumo  de  tabaco;

Consumo  de  tabaco  parental  e  desenvolvimento  infantil

Resumo
Objetivo:  Analisar  a  relação  entre  o  consumo  de  tabaco  parental  e  a  prevalência  de  distúrbios
Parentalidade no desenvolvimento  psicomotor  em  crianças  entre  os  seis  e  os  vinte  e  dois  meses  de  idade.
Método:  Cento  e  nove  mães,  pais  e  seus  bebês  participaram  no  estudo.  As  circunstâncias
sociodemográficas  e  clínicas  foram  avaliadas  com  recurso  a  questionários.  O  consumo  de

tabaco foi  avaliado  utilizando  o  Teste  de  Fagerström  para  a  Dependência  Tabágica  (Heatherton,
Kozlowski,  Frecker,  &  Fagerström,  1991).O  desenvolvimento  infantil  foi  avaliado  utilizando  a
Escala do  Desenvolvimento  Psicomotor  da  Primeira  Infância  (Brunet  &  Lézine,  1951).
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Resultados:  Há  uma  correlação  negativa  significativa  entre  o  fumo  matinal  (FTND)  do  pai  e
o quociente  de  desenvolvimento  de  linguagem  da  criança,  r  =  -0,41,  p  =  0,005,  r2 =  0,15.  As
crianças de  mães  sem  dependência  tabágica  têm  em  média  um  quociente  de  desenvolvimento
de linguagem  superior  às  crianças  de  mães  com  dependência  tabágica,  F(1,107)  =  5,51,  p  =  0,021,
�p

2 =  0,05.
Conclusão:  O  consumo  de  tabaco  parental  parece  ter  um  efeito  prejudicial  para  o  desenvolvi-
mento da  criança.
©  2015  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os  direitos
reservados.
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Factor  analysis  showed  the  existence  of  two  factors:  (1)
cigarette  consumption---daily  consumption  patterns---and  (2)
Introduction

Development  in  the  first  years  of  life  is  essential.  Several
environmental  factors,  such  as  the  parental  consumption
of  substances,  can  increase  the  likelihood  of  developmen-
tal  difficulties  in  childhood,1 especially  in  the  emotional,
educational,2 social,  behavioral,  and  psychological  levels.3

Tobacco  consumption,  specifically---which  has  high  preva-
lence  in  Portugal  (22%)4---is  an  important  public  health
problem,  and  has  been  associated  with  difficulties  in
self-regulation;  increased  excitability  and  activation  in
the  neonatal  period;5 lower  birth  weight;6,7 learning
difficulties;6 lower  volume  of  the  frontal  and  cerebellar
lobes---responsible  for  emotional  functioning,  impulse  con-
trol,  and  attention;8 smaller  head  circumference;9 cognitive
and  language  neurodevelopmental  disorders;10,11 and  child-
hood  emotional  and  behavioral  disorders.6 This  association
can  be  explained  by  the  fact  that  during  childhood,  the  brain
continues  to  develop  and  is  particularly  sensitive  to  envi-
ronmental  pollutants,6 or  by  brain  disorders  resulting  from
exposure  to  nicotine  during  pregnancy.8

As  environmental  risk  factors  appear  to  be  related  to  chil-
dren’s  developmental  disorders,  especially  motor,  language,
social,  cognitive,  behavioral,  and  psychological  disorders,
the  study  of  psychomotor  development  associated  to  these
factors  is  the  aim  of  this  study.  Although  there  is  a great
deal  of  literature  related  to  child  development,  the  associ-
ation  between  tobacco  use  by  both  parents  and  psychomotor
development  is  still  largely  unknown.  Therefore,  this  study
differs  from  previous  studies  due  to  the  fact  that  (1)  it
analyzes  several  aspects  of  child  development  -  posture,
language,  visual-motor  coordination,  and  social---rather  than
being  limited  to  overall  development;  (2)  most  studies  focus
on  the  effects  of  this  consumption  on  children’s  health,
and/or  during  pregnancy  and  not  after  it;  (3)  both  parents
were  considered.

Methods

Participants

Participants  were  recruited  from  four  day  care  centers
located  in  the  city  of  Funchal-Madeira,  Portugal,  after
authorization  by  the  Direção Regional  de  Educação  (Regional

Education  Board).  Most  of  the  participants  were  of  Por-
tuguese  origin  (94.3%)  and  white  (98.0%).

Participation  in  the  study  was  proposed  to  124  mothers
and  124  fathers;  87.9%  agreed  to  participate,  9.3%  refused

m
o
s
C

o  participate  due  to  lack  of  free  time,  and  2.8%  were  not
nterested  in  participating.  Thus,  the  sample  consisted  of
09  mothers,  109  fathers,  and  109  babies.  The  sample  inclu-
ion  criterion  was:  (1)  to  be  the  mother/father  of  a  child
ged  between  6  and  22  months;  the  exclusion  criteria  were:
1)  illiteracy  and  (2)  the  existence  of  diseases  in  the  babies.
he  study  was  performed  during  2011  and  the  data  collection
hase  lasted  three  months.

ools

ociodemographic  and  clinical  data
 questionnaire  was  used  to  collect  social  and  demographic
ata  (age,  gender,  marital  status,  years  of  education,  profes-
ional  status,  physical  and  psychological  diseases,  medical
r  psychological  treatment,  number  of  pregnancies,  num-
er  of  miscarriages,  number  of  children,  age  of  children,
nd  children’s  physical  and  psychological  diseases),  as  well
s  clinical  information  on  the  pregnancy  and  newborn
pregnancy  planning,  prenatal  care,  risk  pregnancy,  ges-
ational  age,  type  of  delivery,  type  of  anesthesia,  Apgar
core,  weight  and  height,  head  circumference,  reanimation,
ealth  problems  at  birth,  current  sleep  pattern---monophasic
long  periods  of  continuous  sleep)  vs.  biphasic  (alternation
etween  periods  of  sleep  and  wakefulness),  and  type  of
eeding.

icotine  dependence
agerström  Test  for  Nicotine  Dependence  (FTND)12,13

his  test  was  developed  to  compensate  for  the  psychomet-
ic  limitations  of  the  Fagerström  Tolerance  Questionnaire,12

nd  aims  to  measure  the  nicotine  dependence  of  an
ndividual.13 It  consists  of  six  items  related  to  smoking
abits  and  behaviors,  rated  on  a  Likert  scale  ranging
rom  0-3  points.  Higher  results  indicate  a  greater  smoking
ependence,14 in  which  a  score  of  0-3  indicates  absence
f  nicotine  dependence,  4-6  indicates  moderate  nicotine
ependence,  and  ≥  7  indicates  severe  nicotine  dependence.
he  Portuguese  version  has  acceptable  psychometric  prop-
rties,  with  Cronbach’s  �  =  0.66.13 Test-retest  reliability  was
nsured  by  correlation  values  of  the  original  scale  of  0.99.
orning  smoking  - degree  of  urgency  to  restore  the  level
f  nicotine  after  the  nighttime  abstinence.13 In  the  present
tudy,  this  tool  had  an  acceptable  internal  consistency,  with
ronbach’s  �  =  0.73.



3

P
S
T
m
p
a
o
l
a
t

(
t
d
i
c
d

c

P

A
t
r
o
t
q
2

C
d
t
i
o
i
w
q
d

S

P
w
e
p
o

≥
v
d
A
f
a
(
s

w
q
e

p
K

R

M
M
n
S
(
m
s
fi
S
b
m
r
h
S
(
p
(
m

S
(
a

b
m

A
N
D

T
t
(
o
(
t
t
c
0
i
(
m
d
l

n
s
s
e
t
d

68  

sychomotor  development
cale  of  Psychomotor  Development  in  Early  Childhood15

his  scale  allows  the  evaluation  of  the  child’s  develop-
ental  level  (1-30  months)  in  each  of  the  following  areas:
ostural---child’s  movements  such  as  rolling  over,  sitting,
nd  walking;  visual-motor  coordination---manipulation  of
bjects,  visual-manual  coordination,  and  solving  problems;
anguage---expression  and  understanding;  and  social---social
nd  personal  relations,  especially  adaptation  to  social  situa-
ions,  games,  and  relations  with  others.15

It  consists  of  150  items,  which  are  distributed  in  levels
1-30).  This  scale  allows  the  calculation  of  the  Developmen-
al  Quotient  (DQ  =  DA  ×  100/CA),  in  which  DA  represents  the
evelopmental  age  and  CA  the  chronological  age.  A  DQ  ≤  75
ndicates  lower  development,  whereas  DQ  of  76  to  100  indi-
ates  normal  development,  and  >  100  demonstrates  higher
evelopment.15

The  scale  validity  criterion  is  0.68,  with  a  test-retest
orrelation  coefficient  of  0.85.15

rocedures

ll  evaluation  procedures  were  performed  and  approved  by
he  ethics  committee  of  the  institution.  Mothers  and  fathers
eceived  an  explanation  on  the  purpose  and  procedures
f  the  study,  and  after  the  informed  consent  was  signed,
hey  were  asked  to  complete  a  socio-demographic/clinical
uestionnaire  and  the  FTND12,13 (approximate  duration  of
0-25  minutes).

The  Scale  of  Psychomotor  Development  in  Early
hildhood15 was  used  to  assess  the  infant’s  psychomotor
evelopment.  This  assessment  was  always  performed  by
he  same  investigator,  appropriately  trained  and  familiar-
zed  with  the  scale  application  procedures.  Each  baby  was
bserved  individually  and  only  at  a  specific  time  (approx-
mately  30  to  40  minutes),  while  the  daycare  professional
as  present,  but  away  from  the  baby’s  visual  range.  The
uestions  pertaining  to  each  subtest  were  answered  by  the
ay  care  professional  at  the  end  of  each  observation.

tatistical procedures

earson’s  Correlation  test  was  used  to  assess  whether  there
as  a  correlation  between  the  degree  of  nicotine  depend-
nce  (FTND)  of  the  mother  and  the  father  and  the  child’s
ostural,  visual-motor,  language,  social,  and  overall  devel-
pment  quotient.16

The  significance  of  nicotine  dependence  factor  (FTND
 7)  of  the  mother  and  father  on  the  composite  of  the
ariables  child’s  postural,  visual-motor,  language,  and  social
evelopment  quotient  was  evaluated  by  several  Multivariate
nalysis  of  Variance  (MANOVAs).17 The  significance  of  the  dif-
erence  between  the  child’s  overall  development  quotient
ccording  to  nicotine  dependence  of  the  mother  and  father
FTND  ≥  7)  was  evaluated  by  using  the  t-test  for  independent
amples.16
The  chi-squared  test  was  used  to  assess  whether  there
as  an  association  between  child’s  overall  developmental
uotient  (lower,  normal,  upper)  and  the  nicotine  depend-
nce  (FTND  ≥  7)  of  the  mother  and  father.16

c
s
(
n

Santos  NF,  Costa  RA

Effect  sizes  of  each  of  the  analyses  performed  and  inter-
reted  based  on  the  classification  proposed  by  Maroco,17

innear  and  Gray,18 and  Cohen.19

esults

ost  pregnancies  were  planned  (65.1%)  and  desired  (97.2%).
ost  mothers  had  prenatal  care  (98.2%)  and  a  normal  preg-
ancy  (79.8%),  lasting  37  weeks  or  more  (94.7%,  M  =  39.34,
D  =  1.70).  Most  babies  were  born  by  vaginal  delivery
62.3%),  and  37.7%  were  born  by  cesarean  section,  with
ost  mothers  receiving  epidural  anesthesia  (73.4%).  Apgar

core  values  ranged  from  3-10  (M  =  8.96,  SD  =  1.06)  at  the
rst  minute  of  life  (97.2%  ≥  7)  and  between  7-10  (M  =  9.74,
D  =  0.57)  at  the  fifth  minute.  At  birth,  weight  varied
etween  1.990  kg  and  4.530  kg  (M  =  3.31,  SD  =  0.45),  and
ost  had  a  birth  weight  ≥  2.500  kg  (99.1%),  whereas  height

anged  from  36.00-59.05  cm  (M  =  48.85,  SD  =  3.06),  and
ead  circumference  ranged  between  30-37  cm  (M  =  34.64,
D  =  1.22).  Most  babies  did  not  require  reanimation  at  birth
97.2%)  and  had  no  health  problems  (95.4%).  Most  had  a
attern  of  biphasic  sleep  (59.6%).  Most  mothers  breastfed
81.7%)  for  a  period  of  time  ranging  from  one  month  to  22
onths  (M  =  7.29,  SD  =  5.29).
Maternal  age  ranged  between  19  and  45  years  (M  =  33.17,

D  =  5.88)  and  paternal  age  ranged  between  20  and  50  years
M  =  36.29,  SD  =  6.03).  The  sociodemographic  characteristics
re  shown  in  Table  1.

Babies  were  aged  between  6  and  22  months,  with  most
eing  aged  ≥  12  months  (M  =  14.50,  SD  =  4.62).  Approxi-
ately  half  were  males  (50.5%;  Table  1).

ssociation  between  Maternal  and  Paternal
icotine  Dependence  (FTND)  and  Child
evelopment  Quotient

here  was  no  statistically  significant  correlation  between
he  mother’s  nicotine  dependence  and  cigarette  smoking
FTND)  and  the  postural,  visual-motor,  language,  social,  and
verall  child  development  quotient,  with  small  effect  size
r2 ≤  0.1).  There  was  no  statistically  significant  correla-
ion  between  the  mother’s  morning  smoking  (FTND)  and
he  postural,  visual-motor,  language,  social,  and  overall
hild  development  quotient,  with  small  effect  size  (r2 ≤
.1).  However,  there  was  a  negative  and  marginally  signif-
cant  correlation  between  the  mother’s  morning  smoking
FTND)  and  the  child’s  language  development  quotient,  with
edium-sized  effect  size  (r2 =  0.11)  (Table  2).  Thus,  a  higher
egree  of  maternal  morning  smoking  was  associated  with  a
ower  language  development  quotient.

There  was  no  statistically  significant  correlation  between
icotine  dependence,  the  morning  smoking  and  cigarette
moking  (FTND)  of  the  father,  and  the  postural,  visual-motor,
ocial,  and  overall  child  development  quotient,  with  small
ffect  size  (r2 ≤  0.1).  However,  there  was  a  negative  and  sta-
istically  significant  correlation  between  paternal  nicotine
ependence,  smoking  and  morning  smoking  (FTND),  and  the

hild’s  language  development  quotient,  with  small  effect
ize  (r2 ≤  0.1),  for  nicotine  dependence  and  medium-sized
r2 =  0.15)  for  morning  smoking  (Table  2).  Thus,  higher  pater-
al  nicotine  dependence,  cigarette  smoking  and  morning
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Table  1  Sociodemographic  data.

Mother
(n  =  109)

Father
(n  =  109)

%  %

Age
<  36  58.7  45.0
≥ 36  41.3  55.0

Years  of  schooling
< 9  20.2  31.2
≥ 9  79.8  68.8

Marital  status
Married  82.6  82.6
Single  11.9  11.9
Separated/Divorced  5.5  5.5

Professional  status
Student  1.8  -
Employed  74.3  82.6
Unemployed  19.3  17.4
Homemaker  4.6  -

Physical  diseases
Yes 1.8  7.3
No 98.2  92.7

Psychological  diseases
Yes  0.9  -
No 99.1  100

Medical/psychological  treatment
Yes 7.3  5.5
No 92.7  94.5

Number  of  children
1  40.4  40.4
2 35.8  38.5
3 or  more  23.8  21.1

M  (SD)
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Number  of  previous  pregnancies  2.23  (1.27)
Number  of  previous  miscarriages 0.27  (0.63)

smoking  were  associated  with  a  lower  language  develop-
ment  quotient.

Impact  of  Maternal  and  Paternal  Nicotine
Dependence  (FTND)  on  the  Child’s  Development
Quotient

The  maternal  nicotine  dependence  factor  (FTND  <  7  vs.  FTNP
≥  7)  had  a  statistically  significant  effect  on  the  multivari-
ate  composite  of  child  development  quotient,  �  =  0.91,  F(4,
104)  =  2.59,  p  =  0.041,  �p

2 =  0.09,  with  the  eta  value  sug-
gesting  a  medium-sized  effect.  Univariate  analysis  showed
that  children  of  mothers  without  nicotine  dependence  had
a  higher  mean  visual-motor  development,  F(1,  107)  =  4.61,
p  =  0.034  and  language  quotient  F(1,  107)  =  5.51,  p  =  0.021,
than  children  of  mothers  with  nicotine  dependence,  with

the  eta  value  suggesting  small  effect  size  (Table  3).  There
were  no  significant  differences  between  children  of  moth-
ers  with  nicotine  dependence  vs.  children  of  mothers  with
no  nicotine  dependence  in  terms  of  overall  development

b
f
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369

uotient,  t  (107)  =  1.16,  p =  0.248;  however,  Cohen’s  d-value
uggests  a  medium-sized  effect  (Table  3).  The  children  of
others  with  no  nicotine  dependence  had  a  higher  mean

verall  development  quotient  than  children  of  mothers  with
icotine  dependence.

Paternal  nicotine  dependence  factor  (FTND  <  7  vs.  FTNP
 7)  did  not  have  a  statistically  significant  effect  on

he  multivariate  composite  of  child  development  quotient,
 =  0.99,  F(4,  104)  =  0.32,  p  =  0.865,  �p

2 =  0.01,  with  the
ta  value  suggesting  a small  effect  size.  There  were  no
ignificant  differences  between  children  of  fathers  with
icotine  dependence  vs.  children  of  fathers  with  no  nico-
ine  dependence  in  terms  of  overall  development  quotient,

 (107)  = 0.16,  p  =  0.875,  with  Cohen’s  d-value  suggesting  a
mall  effect  size  (Table  3).

ssociation  between  Maternal  and  Paternal
icotine  Dependence  (FTND)  and  Child
evelopment  Quotient

here  was  no  significant  association  between  the  overall
evelopment  quotient  of  the  child  and  the  maternal  nicotine
ependence  (FTND  <  7  vs.  FTNP  ≥  7),  �2(2)  =  1.56,  p  =  0.459,
nd  the  paternal  dependence,  �2(2)  =  1.01,  p  =  0.605,  with
mall  effect  size  (Table  4).

iscussion

his  study  was  conducted  to  analyze  the  association
etween  parental  consumption  of  tobacco  and  child
evelopment.  The  results  show  that  there  was  such  an
ssociation,  with  parental  daily  consumption  pattern,  nico-
ine  dependence,  and  the  urgency  of  consumption  after  a
octurnal  abstinence  period  demonstrating  association  with
anguage  difficulties;  there  was  an  especially  significant
ssociation  between  maternal  nicotine  dependence  and  lan-
uage,  visual-motor,  and  global  development.  These  results
re  especially  important  because  they  show  that  the  effect
f  parental  nicotine  dependence  is  harmful  not  only  dur-
ng  pregnancy,  as  other  studies  had  demonstrated10 but  also
fter  delivery.  In  fact,  this  study  does  not  clarify  the  dif-
erential  effect  of  prenatal  or  postnatal  maternal  nicotine
ependence  on  child  development.  However,  when  consid-
ring  the  effect  of  paternal  smoking  dependence  on  child
evelopment,  it  can  be  assumed  that  this  refers  to  the  post-
atal  period,  which  draws  attention  to  the  vulnerability
f  the  newborn  to  passive  exposure  to  parental  smoking.
he  mechanisms  that  explain  the  effect  of  tobacco  con-
umption  during  pregnancy  on  the  fetus  have  been  well
tudied  in  recent  years,  and  there  is  some  evidence  indi-
ating  that  the  consumption  of  nicotine  and  other  tobacco
omponents  influence  gestational  duration,20 have  toxic
ffects  on  fetal  brain  development  during  pregnancy,10 and
re  associated  with  fetal  hypoxia,  changes  in  the  serotonin
ptake,  changes  in  the  dopaminergic  systems,  and  changes
n  DNA  and  RNA  synthesis  in  the  brain.17 Nicotine  appears
o  target  specific  neurotransmitter  receptors  in  the  fetal

rain,  causing  abnormalities  in  cell  proliferation  and  dif-
erentiation,  resulting  in  cell  number  deficits  and  changes
n  synaptic  activity,21 impairing  the  fetal-placental  devel-
pment  and  metabolism22 with  developmental  implications
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Table  2  Association  between  nicotine  dependence,  cigarette  consumption,  morning  tobacco  consumption,  and  child  develop-
ment quotient.

Development  quotient  Nicotine  dependence  Cigarette  consumption  Morning  smoking

r  p  r2 r  p  r2 r  p  r2

MOTHER  (n  =  109)
Postural  -0.17  0.399  -0.01  -0.13  0.514  -0.02  -0.26  0.196  0.03
Visual-Motor  -0.09  0.650  -0.03  -0.06  0.785  -0.04  -0.18  0.382  -0.01
Language -0.29 0.143  0.05  -0.25  0.215  0.02  -0.37  0.055  0.11
Social -0.10 0.621 -0.03  -0.05  0.792  -0.04  -0.23  0.241  0.02
Overall -0.14 0.486 -0.02 -0.09 0.661 -0.03  -0.27  0.176  0.04

FATHER (n  =  109)
Postural  0.02  0.896  -0.02  0.01  0.943  -0.02  -0.02  0.899  -0.02
Visual-Motor  0.03  0.841  -0.02  0.01  0.955  -0.02  0.04  0.808  -0.02
Language -0.31  0.035  0.08  -0.30  0.043  0.07  -0.41  0.005  0.15
Social -0.22 0.144  0.03  -0.27  0.072  0.05  -0.16  0.298  0.00
Overall -0.13 0.389 -0.01  -0.15  0.305  0.00  -0.15  0.320  0.00

r2, size effect coefficient determinant.
Pearson’s correlation test.

Table  3  Parental  nicotine  dependence  and  child  development  quotient.

Development
quotient

MOTHER  FATHER

Without
nicotine
dependence
(FTND  <  7)
(n  =  82)  M
(SD)

With
nicotine
dependence
(FTND  ≥  7)
(n  =  27)  M
(SD)

p  �p
2 Without

nicotine
dependence
(FTND  <  7)
(n  =  82)  M
(SD)

With
nicotine
dependence
(FTND  ≥  7)
(n  =  27)  M
(SD)

p  �p
2

Posturala 97.61  (16.54)  98.04  (17.49)  0.909  0.00  98.79  (17.36)  96.24  (15.81)  0.433  0.01
Visual-
motora

91.29  (12.20)  85.59  (11.19)  0.034  0.04  90.71  (12.71)  88.74  (12.19)  0.405  0.01

Languagea 84.55  (16.36)  76.07  (15.96)  0.021  0.05  83.16  (15.94)  81.48  (17.60)  0.604  0.00
Sociala 92.20  (12.96)  88.00  (12.67)  0.145  0.02  92.33  (13.42)  89.54  (12.55)  0.269  0.01

d d
Overallb 91.50  (14.27)  88.00  (11.14)  0.248  0.27  90.81  (15.24)  90.39  (11.12)  0.875  0.03

FTND, Fagerström Test for Nicotine Dependence; M, mean; SD standard deviation; �p
2, eta squared---size effect for MANOVA; d, Cohen’s

d-value---size effect for t-test.
a MANOVA.
b t-test for independent samples.

Table  4  Association  between  parental  nicotine  dependence  and  child  development  quotient.

MOTHER  FATHER

Development
Quotient

Without  nicotine
dependence

With  nicotine
dependence

Without  nicotine
dependence

With  nicotine
dependence

(FTND <  7)  (n  =  82)  (FTND  ≥  7)  (n  =  27)  (FTND  <  7)  (n  =  63)  (FTND  ≥  7)  (n  =  46)
% %  V  %  %  V

.12  .10
Lower DQa 7.3  7.4  7.9  6.5
Normala DQa 70.7  81.5  69.9  78.3
Upper DQa 22.0  11.1  22.2  15.2
DQ, development quotient; FTND, Fagerström test for nicotine depend
a �2 test.
ence; V, Cramer’s V---size Effect for the chi-squared test.
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for  the  newborn.23 As  a  consequence,  there  are  signifi-
cant  changes  in  the  brain  physiology  responsible  for  basic
perceptual  skills;24 loss  of  central  nervous  system  cells  in
the  postnatal  period;  reduction  of  the  frontal  lobe  and
cerebellar  volumes  responsible  for  attention,  emotion,  and
impulse  control;8 as  well  as  a  smaller  head  circumference  in
newborns.9 These  physiological  alterations  may  be  respon-
sible  for  developmental  disorders  found  in  these  children,
such  as  self-regulatory  difficulties,  increased  excitability,5

decrease  in  cognitive  functions,  and  learning  and  mem-
ory  deficits.10,11 Overall  developmental  difficulties  observed
in  this  study,  with  emphasis  on  language  and  visual-motor
skills,  are  consistent  with  previous  studies  that  indicate
an  association  between  parental  consumption  of  tobacco
and  child  development  disorders,25 especially  psychomotor
disorders.26 Regarding  the  effect  of  tobacco  consumption
by  the  parents,  the  effect  is  caused  by  exposure  after  birth,
which  indicates  the  newborn’s  specific  vulnerability  to  expo-
sure  to  toxins  released  by  tobacco  consumption.27 Because
of  the  implications,  parental  smoking  during  the  perinatal
period  is  an  important  public  health  problem,  and  therefore
intervention  programs  in  perinatal  health  that  target  smok-
ing  cessation,  not  only  for  future  mothers  but  also  for  future
fathers,  should  be  considered  a  priority  to  ensure  a  better
quality  of  life  for  families.

Despite  the  limitations  of  this  study---especially  because
it  did  not  consider  a  detailed  analysis  of  the  behavior
associated  with  tobacco  consumption  or  regarding  parental
consumption  history---it  should  be  considered  an  important
contribution  to  the  study  of  the  effect  of  parental  smoking,
as  it  helps  to  better  understand  the  effect  of  consumption
not  only  by  mothers,  but  also  by  fathers,  thus  encompass-
ing  both  parents  in  order  to  analyze  the  individual  effect  on
psychomotor  development.

Future  studies  should  assess  not  only  the  differential
effect  of  consumption  by  each  parent,  but  also  the  differ-
ential  effect  of  prenatal  and  postnatal  tobacco  consumption
on  child  development.

Conflicts of interest

The  authors  declare  no  conflicts  of  interest.

Acknowledgments

The  authors  would  like  to  thank  the  Regional  Director  of
Education  for  allowing  the  study  to  be  carried  out  in  Região
Autónoma  da  Madeira  (RAM)  day  care  centers.  The  authors
are  also  very  grateful  to  the  heads  of  educational  estab-
lishments,  teachers,  and  kindergarten  assistants,  and  the
parents  who  allowed  the  observation  of  the  psychomotor
development  of  their  babies  and  spent  part  of  their  precious
time  to  answer  the  questionnaire.

This  study  was  developed  as  part  of  the  project  ‘‘The  role
of  genotype-environment  interaction  on  the  resilience  and
vulnerability  to  developmental  and  mental  health  problems

in  the  first  18  months  of  life’’  (PTDC/PSI-PCL/119152/2010)
funded  by  the  Fundação  para  a  Ciência  e  Tecnologia  (Foun-
dation  for  Science  and  Technology).

2

371

eferences

1. Willrich A, Azevedo CC, Fernandes JO. Desenvolvimento motor
na infância: influência dos fatores de risco e programas de
intervenção. Rev Neurocienc. 2008;17:51---6.

2. Blanchard KA, Sexton CC, Morgenstern J, McVeigh KH, McCrady
BS, Morgan TJ, et al. Children of substance abusing women
on federal welfare: implications for child well-being and TANF
policy. J Hum Behav in the Social Env. 2005;12:89---110.

3. Wells K. Substance abuse and child maltreatment. Pediatr Clin
North Am. 2009;56:345---62.

4. Bridgehead International Europe quitting - progress and path-
ways. London: Pfizer; 2011March. Report No.USC1184.

5. Stroud L, Paster R, Papandonatos G, Niaura R, Salisbury A, Battle
C, et al. Maternal smoking during pregnancy and newborn neu-
robehavior: effects at 10 to 27 days. J Pediatr. 2009;154:10---6.

6. Agrawal A, Scherrer J, Grant J, Sartor C, Pergadia M, Duncan
A, et al. The effects of maternal smoking during pregnancy on
offspring outcomes. Prev Med. 2010;50:13---8.

7. Chertok I, Luo J, Anderson R. Association between changes in
smoking habits in subsequent pregnancy and infant birth weight
in West Virginia. Matern Child Health J. 2011;15:249---54.

8. Ekblad M, Korkeila J, Parkkola R, Lapinleimu H, Haataja
L, Lehtonen L, et al. Maternal smoking during pregnancy
and regional brain volumes in preterm infants. J Pediatr.
2010;156:85---90.

9. Kallen K. Maternal smoking during pregnancy and infant head
circumference at birth. Early Hum Dev. 2000;58:197---204.

0. Kiechl-Kohlendorfer U, Ralser E, Pupp U, Reiter G, Griesmaier
E, Trawöger R. Smoking in pregnancy: a risk factor for adverse
neurodevelopmental outcome in preterm infants? Acta Paediatr.
2010;99:1016---9.

1. Wehby G, Prater K, McCarthy A, Castilla E, Murray J. The impact
of maternal smoking during pregnancy on early child neurode-
velopment. J Hum Cap. 2011;5:207---54.

2. Heatherton TF, Kozlowski LT, Frecker RC, Fagerström KO. The
Fagerström Test for Nicotine Dependence: a revision of the
Fagerström Tolerance Questionnaire. British Journal of Addic-
tion. 1991;86:1119---27.

3. Ferreira PL, Quintal C, Lopes I, Taveira N. Teste de dependên-
cia à nicotina: validação linguística e psicométrica do teste de
Fagerström. Dependência Tabágica. 2009;27:37---56.

4. Fagerström KO, Kunze M, Schoberberger R, Breslau N, Hughes
JR, Hurt RD, et al. Nicotine dependence versus smoking preva-
lence: comparisons among countries and categories of smokers.
Tobacco Control. 1996;5:52---6.

5. Brunet O, Lézine I. Le development psychologique de la pre-
mière enfance. Paris: Presses Universitaires de France; 1951.

6. Martins C. Manual de análise de dados quantitativos com recurso
ao IBM SPSS: saber decidir, fazer, interpretar e redigir. Braga:
Psiquilibrios; 2011.

7. Maroco J. Análise estatística com utilização do SPSS. Lisboa:
Edições Sílabo; 2007.

8. Kinnear PR, Gray CD. PASW statistics 17 made simple. New York:
Psychology Press; 2010.

9. Cohen J. Statistical power analysis for the behavioral sciences.
New Jersey: Lawrence Erlbaum Associates, Inc; 1988.

0. Mello PR, Pinto GR, Botelho C. Influência do tabagismo na
fertilidade, gestação e lactação. J Pediatr (Rio J). 2001;77:
257---64.

1. Slotkin TA. Fetal nicotine or cocaine exposure: which one is
worse? JPET. 1998;285:931---45.

2. Jauniaux E, Biernaux V, Gerlo E, Gulbis B. Chronic maternal

smoking and cord blood amino acid and enzyme levels at term.
Obstet Gynecol. 2001;97:57---61.

3. Cornelius M, Day N. Developmental consequences of prenatal
tobacco exposure. Curr Opin Neurol. 2009;22:121---5.

http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0140
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0145
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0150
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0160
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0165
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0170
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0175
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0180
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0185
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0190
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0195
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0200
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0205
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0210
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0215
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0220
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0225
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0230
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0235
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0240
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0245
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0250


3

2

2

2

72  

4. Key A, Ferguson M, Molfese F, Peach K, Lehman C, Molfese
V. Smoking during pregnancy affects speech-processing abil-
ity in newborn infants. Environ Health Perspect. 2007;115:

623---9.

5. Poole-Di Salvo E, Liu YH, Brenner S, Weitzman M. Adult house-
hold smoking is associated with increased child emotional and
behavioral problems. J Dev Behav Pediatr. 2010;31:107---15.

2

Santos  NF,  Costa  RA

6. Andraca I, Pino P, La Parra A, Rivera F, Castillo M. Factores
de riesgo para el desarrollo psicomotor em lactentes naci-
dos em óptimas condiciones biológicas. Rev Saude Publica.

1998;32:138---47.

7. Lando HA, Hipple BJ, Muramoto M, Klein JD, Prokhorov AV, Ossip
DJ, et al. Tobacco is a global paediatric concern. Bull World
Health Organ. 2010;88:2.

http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0255
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0260
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0265
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270
http://refhub.elsevier.com/S0021-7557(15)00016-9/sbref0270

	Parental tobacco consumption and child development
	Introduction
	Methods
	Participants
	Tools
	Sociodemographic and clinical data
	Nicotine dependence
	Fagerström Test for Nicotine Dependence (FTND)12,13

	Psychomotor development
	Scale of Psychomotor Development in Early Childhood15


	Procedures

	Statistical procedures
	Results
	Association between Maternal and Paternal Nicotine Dependence (FTND) and Child Development Quotient
	Impact of Maternal and Paternal Nicotine Dependence (FTND) on the Child's Development Quotient
	Association between Maternal and Paternal Nicotine Dependence (FTND) and Child Development Quotient

	Discussion
	Conflicts of interest
	Acknowledgments
	References


