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The rise in childhood obesity has heightened focus on its 
long-term health consequences.

Research has primarily focused on maternal factors and 
childhood overweight/obesity, with less emphasis on pater-
nal factors [2]. One review highlighted the underrepresenta-
tion of fathers in studies on parental factors and childhood 
obesity, with fathers making up only 17% of parent partic-
ipants in 667 studies [3]. Evidence suggests that paternal 
health is crucial; a cross-sectional study found children of 
fathers with obesity are at higher risk of metabolic disease, 
regardless of maternal weight [4].

Paternal smoking also impacts childhood health. A 
review of 14 studies found children whose mothers smoked 
during pregnancy were at increased risk of being overweight 
between ages 3–33 [5]. Limited research exists on the effect 
of paternal smoking on childhood overweight/obesity. An 
individual participant data meta-analysis of 229,158 fami-
lies across 28 birth cohorts showed a higher risk of child-
hood overweight in children whose mothers smoked during 
the first trimester and throughout pregnancy, compared to 
those whose mothers did not smoke [6]. This analysis also 
found that paternal smoking was associated with a higher 
risk of childhood overweight, independent of maternal 
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smoking. However, the study focused on Europe and North 
America, and did not extend the observation period beyond 
1-year post-birth, or tracking obesity risk progression over 
time [6].

A UK based cross-sectional study found no association 
between paternal smoking and childhood overweight/obe-
sity but did find an association between maternal smoking 
and childhood overweight/obesity when considering pre-
natal cigarette smoke exposure [7]. A previous systematic 
review examining the association between environmental 
smoking exposure and childhood obesity found a positive 
association for both maternal and paternal smoking, with a 
higher effect estimate for maternal smoking [8]. However, 
this review focussed on environmental smoking exposure 
for the mother and source of exposure was unclear in some 
of the included studies, our review aims to focus solely on 
paternal smoking during the pregnancy period.

When examining the relationship between paternal 
smoking and child obesity, any observed association may 
be due to confounding factors like paternal obesity. People 
with overweight/obesity may be more likely to start smok-
ing [9]. A Mendelian randomization study from the UK 
Biobank showed each standard deviation increment in BMI 
increased the risk of being a smoker [9].

We aimed to systematically review the literature to exam-
ine the consistency of evidence exploring the relationship 
between paternal smoking and/or paternal overweight/obe-
sity with childhood overweight/obesity.

Methods

Search Strategy

The review questions were structured using the PICO 
framework. The population included children up to the age 
of 12. The intervention/exposure was paternal smoking and/
or paternal overweight/obesity. The comparator was pater-
nal non-smoking and/or father without overweight/obesity. 
The outcome was defined as childhood overweight or obe-
sity based on the study criteria.

An electronic search was conducted using the biblio-
graphic databases: EMBASE (via Ovid), MEDLINE (via 
Ovid), CINAHL (via EBSCO) and Web of Science. The 
search was run initially on 27th September 2020 and then 
updated on 10th May 2024.

The search strategy was developed in consultation with 
a specialist librarian and was piloted before finalising. The 
search strategy was piloted and run initially on Medline 
Ovid, then adapted appropriately for the other databases. 
The search strategy used was as follows:

[{obes*.mp. or overweight.mp. or BMI.mp. or body 
mass index.mp.} AND {child*.mp or (paediatric* or pedi-
atric*).mp. or adolescen*.mp. or teen*.mp.} OR Pediatric 
Obesity/]

AND [fume.mp or smok*.mp. or nicotine.mp. or tobacco.
mp. or exp Smoking/].

AND [(paternal or dad or father*).mp. and child*.mp.]

Exposure Assessment

Paternal smoking and/or paternal overweight/obesity were 
considered as exposures of interest. Studies which assessed 
the exposure from pregnancy to 1-year post-birth were con-
sidered. This time was chosen so this review could look at 
early exposures during foetal development and early life. 
All measures and methods used to measure paternal over-
weight/obesity were considered appropriate for inclusion if 
recorded within this time frame. Paternal smoking was lim-
ited to cigarette use, excluding vaping and other products. 
Both measures could include self-reported questionnaires/
surveys, or clinical assessments. Continuous and categori-
cal measures of exposure and outcome were included, such 
as BMI, waist-to-height ratio, body fat percentage, cigarette 
consumption, and hours of smoke exposure.

Outcome Assessment

Outcome measures following birth to age 12 were consid-
ered as defined by the included paper. Self-reported mea-
sures and results from healthcare settings were both deemed 
appropriate for inclusion.

Inclusion and Exclusion Criteria

Longitudinal cohort and case-control observational studies 
were included. Cross-sectional, ecological and case studies 
were excluded. Studies from any country were included but 
had to be published in the English language. Studies were 
restricted to those based on human participants and pub-
lished since 1990.

Screening and Data Extraction

Identified records were exported to EndNote X9 [10] and 
the screening software Rayyan [11] was used in the screen-
ing process. A randomly selected sample of 10% of titles 
was independently screened by two reviewers (UH and 
EJT). It has been shown that if the proportion being sampled 
for independent review is increased, there is no decrease in 
discordance [12]. A 75% cut-off for concordance between 
the two reviewers was decided. If the agreement percentage 
was lower, the second reviewer would also review all the 
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papers. Initially title screening was done, then abstract and 
finally full-text screening, using a 10% double screening 
sample. The records without agreement in the title screen 
were included in abstract screening. Following abstract 
screening, the full texts of the remaining records were 
accessed and reviewed by both reviewers. A modified ver-
sion of the Cochrane collaboration data extraction form was 
used to extract study characteristics, information regarding 
participants with outcome and exposure assessment and 
assess risk of bias [13].

Quality Assessment

Quality assessment was undertaken using the Critical 
appraisal skills programme (CASP) checklist [14]. This was 
done for all the papers by one reviewer (UH), with the sec-
ond reviewer (EJT) carrying this out for a random selection 
of 20% of papers.

Results

The search identified 5510 records, of which 1047 were 
duplicates. A total of 4463 titles were screened and 404 
abstracts. The percentage agreement was 97% for title 
screening and 98% for abstract screening. Full texts of 72 
papers were assessed and thirteen papers met the inclusion 
criteria (Fig. 1). Agreement was 100% for full-text screen-
ing between both reviewers. Following the completion of 
quality assessment, a decision was made to undertake a nar-
rative synthesis rather than a meta-analysis due to the het-
erogeneity of the included papers. Specifically, the papers 
varied significantly in terms of their sample size and the 
timing of when paternal exposures were recorded. Addition-
ally, the studies examined outcome at different time points.

Study characteristics of the included studies, includ-
ing exposure and outcome measurement are presented in 
Table 1. Of the thirteen studies included in this systematic 
review, 12 were prospective cohort studies [16–19, 21–28] 
and one was a case-control study [20]. The sample size 
ranged from 509 participants [20] to 29,216 participants 

Fig. 1  PRISMA Flow Diagram 
[15]
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[22]. Six studies assessed paternal smoking [16–21], seven 
assessed paternal overweight/obesity [22–28], and two con-
sidered both exposures [20, 27]. The outcome of childhood 
overweight/obesity was assessed at different ages, from birth 
to 11 years. Three papers were based on the same popula-
tion [16, 17, 21], the Generation R study in the Netherlands. 
Eight of the papers recorded the paternal exposures antena-
tally [16–22, 25], whilst five recorded postnatally [23, 24, 
26–28]. The timing of participant recruitment in relation 
to birth of the child varied amongst the studies. Six papers 
included cohorts which recruited antenatally [16, 17, 21–23, 
25] whilst the other seven recruited postnatally [18–20, 24, 
26–28]. Three papers used a population from the Nether-
lands [16, 17, 21], two in the UK [26, 28] and one each was 
in Germany [18], Hong Kong [19], Iran [20], Norway [22], 
USA [23], China [24], Australia [25] and Sweden [27].

Paternal Overweight/Obesity and Childhood 
Overweight/Obesity

All studies [20, 22–28] found a positive association between 
paternal overweight/obesity and childhood overweight/obe-
sity, with paternal BMI used as the measure. Two studies 
[22, 23] adjusted for paternal smoking, while five did not 
[24–28]. Seven studies adjusted for maternal BMI [22–28]. 
One study, where the main exposure was paternal smoking, 
did not consider paternal BMI in multivariate analysis due 
to multiple linear correlations with high weight at birth and 
its prominent impact [20]. Two studies recorded fathers with 
overweight/obesity antenatally [22, 25] whilst five recorded 
postnatally [23, 24, 26–28], all within the 1-year inclusion 
period. Three studies measured overweight/obesity in chil-
dren at multiple time points but found no significant asso-
ciation beyond early childhood [23, 24, 27]. None examined 
gender-based subgroup analysis.

Quality assessments of each paper can be found in Table 2. 
Six studies were rated as fair and one as poor. The study that 
was assessed as poor relied on maternal self-report of child 
BMI which could cause non-differential information bias in 
outcome measurement [22]. One study measured paternal 
exposure using weight and height values recorded at dif-
ferent times, height at the first month home visit post-birth 
and weight during pregnancy. This discrepancy in measure-
ment times means that any changes in weight during this 
period was not captured [24]. The risk of selection bias was 
increased in one study due to not all children being clini-
cally assessed due to funding issues towards the latter part 
of the study follow-up and thus being excluded from the 
analysis [25].

Additionally, one study excluded participants with miss-
ing data, measurements outside the specified age ranges, 
and preterm births; excluded children had lower birth 

Fi
rs

t A
ut

ho
r,

Ye
ar

 a
nd

 
C

ou
nt

ry

Sa
m

pl
e 

Si
ze

St
ud

y 
D

es
ig

n
Ex

po
su

re
 T

im
e 

Po
in

t
Ex

po
su

re
 ty

pe
O

ut
co

m
e 

Ti
m

ep
oi

nt
O

ut
co

m
e 

Ty
pe

O
’C

al
la

gh
an

, 
19

97
A

us
tra

lia
 [2

5]

40
62

C
oh

or
t

Pa
te

rn
al

 B
M

I d
ur

in
g 

pr
eg

na
nc

y 
(f

ro
m

 
m

at
er

na
l r

ep
or

t)

Pa
te

rn
al

 o
ve

rw
ei

gh
t/o

be
si

ty
, B

M
I d

iv
id

ed
 in

to
 

pe
rc

en
til

es
 fo

r a
na

ly
si

s:
 ≥

94
 p

er
ce

nt
ile

 a
nd

 8
5t

h-
94

th
 

pe
rc

en
til

e.

5 
ye

ar
s

H
ei

gh
t/w

ei
gh

t m
ea

su
re

d 
(to

 c
al

cu
la

te
 B

M
I)

 b
y 

re
se

ar
ch

 
st

aff
.

Se
ve

re
 o

be
si

ty
 c

at
eg

or
is

ed
 a

s B
M

I >
 94

th
 p

er
ce

nt
ile

 a
nd

 
m

od
er

at
e 

ob
es

ity
 a

s B
M

I 8
5t

h 
-9

4t
h 

pe
rc

en
til

e
W

en
g,

 2
01

3
U

K
 [2

6]
18

,2
96

C
oh

or
t

Pa
te

rn
al

 B
M

I 
po

st
na

ta
lly

 a
t fi

rs
t 

in
te

rv
ie

w
 w

he
n 

ch
ild

 a
ge

d 
6–

12
 

m
on

th
s

Pa
te

rn
al

 o
ve

rw
ei

gh
t/o

be
si

ty
, r

ep
or

te
d 

by
 b

ot
h 

pa
re

nt
s. 

C
at

eg
or

is
ed

 a
s u

nd
er

w
ei

gh
t, 

no
rm

al
 w

ei
gh

t, 
ov

er
-

w
ei

gh
t a

nd
 o

be
si

ty
 a

cc
or

di
ng

 to
 B

M
I.

3 
ye

ar
s

D
efi

ne
d 

by
 In

te
rn

at
io

na
l O

be
si

ty
 T

as
k 

Fo
rc

e 
(I

O
TF

) 
ge

nd
er

 a
nd

 a
ge

-s
pe

ci
fic

 c
ut

-o
ff 

co
rr

es
po

nd
in

g 
to

 a
du

lt 
B

M
I >

 25

Li
nd

ho
lm

, 
20

22
Sw

ed
en

 [2
7]

1,
54

0
C

oh
or

t
Po

st
na

ta
lly

 w
he

n 
in

fa
nt

 a
ge

d 
45

 d
ay

s
Pa

te
rn

al
 o

ve
rw

ei
gh

t/o
be

si
ty

 w
ith

 B
M

I a
s c

on
tin

uo
us

 
va

lu
es

. P
at

er
na

l s
m

ok
in

g 
is

 c
at

eg
or

is
ed

 a
s y

es
, o

r n
o.

5 
ye

ar
s

H
ei

gh
t/w

ei
gh

t m
ea

su
re

d 
by

 tr
ai

ne
d 

nu
rs

es
 in

 th
e 

cl
in

ic
 

(to
 m

ea
su

re
 B

M
I)

. S
ex

- a
nd

 a
ge

-s
pe

ci
fic

 sc
or

es
 b

as
ed

 
on

 S
w

ed
is

h 
re

fe
re

nc
e 

da
ta

: o
ve

rw
ei

gh
t/o

be
si

ty
 o

r 
no

rm
al

 w
ei

gh
t/u

nd
er

w
ei

gh
t

H
aw

ki
ns

, 2
00

9
U

K
 [2

8]
13

,1
88

C
oh

or
t

Pa
te

rn
al

 B
M

I s
el

f-
re

po
rte

d 
at

 9
 m

on
th

s 
po

st
na

ta
lly

C
at

eg
or

is
ed

 a
s:

N
ei

th
er

 p
ar

en
t o

ve
rw

ei
gh

t (
B

M
I <

 25
 k

g/
m

2 )
Fa

th
er

 is
 o

ve
rw

ei
gh

t
M

ot
he

r i
s o

ve
rw

ei
gh

t
B

ot
h 

pa
re

nt
s o

ve
rw

ei
gh

t

3 
ye

ar
s

W
ei

gh
t/h

ei
gh

t m
ea

su
re

d 
by

 tr
ai

ne
d 

in
te

rv
ie

w
er

s (
to

 
ca

lc
ul

at
e 

B
M

I)
: o

ve
rw

ei
gh

t (
in

cl
ud

in
g 

ob
es

ity
) d

efi
ne

d 
us

in
g 

IO
TF

 c
ut

-o
ffs

Ta
bl

e 
1 

(c
on

tin
ue

d)
 

1 3

Page 5 of 15     27 



Current Obesity Reports           (2025) 14:27 

Fi
rs

t A
ut

ho
r, 

Ye
ar

 a
nd

 
C

ou
nt

ry

M
ai

n 
Fi

nd
in

gs
St

re
ng

th
s a

nd
 li

m
ita

tio
ns

, a
nd

 o
ve

ra
ll 

ra
tin

g 
fo

r r
is

k 
of

 b
ia

s

D
ur

m
us

, 2
01

1
N

et
he

rla
nd

s 
[1

6]

Pa
te

rn
al

 sm
ok

in
g 

du
rin

g 
pr

eg
na

nc
y 

of
 th

e 
pa

rtn
er

 
no

t a
ss

oc
ia

te
d 

w
ith

 ri
sk

 o
f o

ve
rw

ei
gh

t o
r o

be
si

ty
 in

 
th

e 
off

sp
rin

g 
at

 4
 y

ea
rs

+S
m

ok
in

g 
ca

te
go

ris
ed

 a
nd

 d
os

e-
re

sp
on

se
 c

ur
ve

 u
se

d.
+O

ut
co

m
e 

m
ea

su
re

d 
by

 w
el

l-t
ra

in
ed

 st
aff

 a
t c

om
m

un
ity

 h
ea

lth
 c

en
tre

.
+B

M
I v

al
ue

s a
dj

us
te

d 
fo

r a
ge

s a
nd

 se
x.

 A
dj

us
te

d 
fo

r p
at

er
na

l B
M

I i
n 

th
e 

st
ud

y.
+L

os
s t

o 
fo

llo
w

-u
p 

le
ss

 th
an

 5
%

.
+A

na
ly

si
s f

or
 p

at
er

na
l s

m
ok

in
g 

w
he

n 
m

ot
he

r d
oe

s n
ot

 sm
ok

e.
+ 

C
hi

ld
 B

M
I c

la
ss

ifi
ed

 in
to

 o
ve

rw
ei

gh
t, 

or
 o

be
si

ty
 b

as
ed

 o
n 

st
an

da
rd

is
ed

 d
efi

ni
tio

ns
.

- M
at

er
na

l r
ep

or
t o

f p
at

er
na

l s
m

ok
in

g,
 p

os
si

bl
e 

un
de

r- 
re

po
rti

ng
.

-P
at

er
na

l s
m

ok
in

g 
du

rin
g 

pr
eg

na
nc

y 
w

as
 c

ol
le

ct
ed

 w
ith

ou
t r

ef
er

en
ce

 to
 p

os
tn

at
al

 g
ro

w
th

 c
ha

ra
ct

er
is

tic
s.

R
at

in
g:

 F
ai

r
D

ur
m

us
, 2

01
4

N
et

he
rla

nd
s 

[1
7]

Pa
te

rn
al

 sm
ok

in
g 

du
rin

g 
pr

eg
na

nc
y 

as
so

ci
at

ed
 w

ith
:

● 
hi

gh
er

 B
M

I a
nd

 to
ta

l f
at

 (d
iff

er
en

ce
: 0

.0
9 

(9
5%

 
C

I: 
0.

03
–0

.1
5)

 S
D

S)
● 

hi
gh

er
 a

nd
ro

id
/g

yn
oi

d 
fa

t r
at

io
 (d

iff
er

en
ce

: 0
.1

2 
(9

5%
 C

I: 
0.

06
–0

.1
9)

 S
D

S)
, i

nc
re

as
ed

 ri
sk

 o
f c

hi
ld

-
ho

od
 o

ve
rw

ei
gh

t (
O

R
: 1

.3
2 

(9
5%

 C
I: 

1.
10

–1
.5

8)
).

N
o 

se
x-

 sp
ec

ifi
c 

eff
ec

ts
 (p

-v
al

ue
 fo

r s
ex

 
in

te
ra

ct
io

n >
 0.

05
).

+D
X

A
 sc

an
 to

 m
ea

su
re

 a
di

po
si

ty
 w

ith
 d

ai
ly

 q
ua

lit
y 

as
su

ra
nc

e 
te

st
s, 

w
el

l-t
ra

in
ed

 st
aff

 in
 d

ed
ic

at
ed

 re
se

ar
ch

 c
en

tre
s.

+A
dj

us
te

d 
fo

r r
el

ev
an

t c
on

fo
un

de
rs

+S
m

ok
in

g 
ca

te
go

ris
ed

 a
nd

 d
os

e-
re

sp
on

se
 c

ur
ve

 u
se

d.
+E

xa
m

in
ed

 c
hi

ld
 se

x-
sp

ec
ifi

c 
eff

ec
t.

- P
at

er
na

l s
m

ok
in

g 
re

po
rte

d 
by

 th
e 

m
ot

he
r.

-O
nl

y 
m

ea
su

re
d 

at
 o

ne
 ti

m
e 

po
in

t.
-R

ec
or

de
d 

nu
m

be
r o

f c
ig

ar
et

te
s s

m
ok

ed
 d

ai
ly

 ra
th

er
 th

an
 th

e 
nu

m
be

r o
f c

ig
ar

et
te

s a
 c

hi
ld

 is
 e

xp
os

ed
 to

.
-3

0%
 o

f p
ar

tic
ip

an
ts

 lo
st

 to
 fo

llo
w

-u
p 

at
 th

e 
6-

ye
ar

 fo
llo

w
-u

p
R

at
in

g:
 G

oo
d

Fl
or

at
h,

 2
01

4
G

er
m

an
y 

[1
8]

M
od

er
at

e 
bu

t s
ig

ni
fic

an
t a

ss
oc

ia
tio

n 
w

ith
 o

ffs
pr

in
g 

B
M

I w
he

n 
on

ly
 fa

th
er

 sm
ok

ed
 in

 p
re

gn
an

cy
.

In
 m

ul
tiv

ar
ia

te
 a

na
ly

si
s, 

pa
te

rn
al

 sm
ok

in
g 

du
rin

g 
pr

eg
na

nc
y 

w
as

 a
ss

oc
ia

te
d 

w
ith

 a
 h

ig
he

r B
M

I (
di

ffe
r-

en
ce

: 0
.3

4 
(9

5%
 C

I: 
0.

01
–0

.6
6)

)

+ 
O

ut
co

m
e 

re
po

rte
d 

at
 m

ul
tip

le
 ti

m
e 

po
in

ts
 d

ur
in

g 
th

e 
off

sp
rin

g’
s l

ife
.

+ 
La

rg
e 

nu
m

be
r o

f c
on

fo
un

de
rs

 a
cc

ou
nt

ed
 fo

r c
on

si
de

rin
g 

m
at

er
na

l a
nd

 p
at

er
na

l c
ha

ra
ct

er
is

tic
s.

+ 
M

at
er

na
l s

m
ok

in
g 

va
lid

at
ed

 u
si

ng
 c

ot
in

in
e 

um
bi

lic
al

 b
lo

od
 le

ve
ls

.
+ 

A
na

ly
si

s f
or

 p
at

er
na

l s
m

ok
in

g 
in

 n
on

-s
m

ok
in

g 
m

ot
he

rs
.

-R
ec

ru
ite

d 
po

st
na

ta
lly

 so
 th

er
e 

is
 a

 ri
sk

 o
f b

ia
s i

n 
ex

po
su

re
 a

ss
es

sm
en

t.
- E

xc
lu

de
d 

lo
w

 b
irt

h 
w

ei
gh

t c
hi

ld
re

n 
w

hi
ch

 m
ay

 h
av

e 
re

du
ce

d 
th

e 
as

so
ci

at
io

n.
- F

ol
lo

w
-u

p 
ra

te
 w

as
 o

nl
y 

59
%

 a
nd

 th
os

e 
w

ho
 st

ill
 p

ar
tic

ip
at

ed
 w

er
e 

ol
de

r a
nd

 o
f a

 h
ig

he
r s

oc
io

ec
on

om
ic

 st
at

us
, r

is
k 

of
 p

ar
tic

ip
at

io
n 

bi
as

.
R

at
in

g:
 F

ai
r

K
w

ok
, 2

01
0

H
on

g 
K

on
g 

[1
9]

Pa
te

rn
al

 sm
ok

in
g 

as
so

ci
at

ed
 w

ith
 g

re
at

er
 o

ffs
pr

in
g 

B
M

I.
Pa

te
rn

al
 sm

ok
in

g 
da

ily
 a

ss
oc

ia
te

d 
w

ith
 c

hi
ld

re
n 

w
ho

 
ar

e 
ov

er
w

ei
gh

t/o
be

si
ty

 a
t b

ot
h 

7 
an

d 
11

 y
ea

rs
 (7

yr
s 

di
ffe

re
nc

e:
 0

.1
5 

(9
5%

 C
I: 

0.
00

3–
0.

29
) (

11
yr

s:
 0

.1
4 

(9
5%

 C
I: 

0.
04

–0
.2

5)
.

N
o 

st
at

is
tic

al
ly

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 B

M
I w

ith
 

oc
ca

si
on

al
 p

at
er

na
l s

m
ok

in
g 

at
 b

ot
h 

ag
es

 (7
yr

s 
di

ffe
re

nc
e:

 0
.1

 (9
5%

 C
I: 

− 
0.

12
–0

.3
2)

), 
(1

1 
yr

s d
if-

fe
re

nc
e:

 0
.1

1 
(-

0.
03

 to
 0

.2
5)

)

+M
at

er
na

l s
m

ok
er

s e
xc

lu
de

d 
in

 a
na

ly
si

s o
f p

at
er

na
l s

m
ok

in
g

+ 
Fa

th
er

s w
ho

 sm
ok

e 
m

ea
su

re
d 

as
 th

e 
nu

m
be

r o
f c

ig
ar

et
te

s s
m

ok
ed

 a
nd

 h
ou

rs
 d

ai
ly

 m
ot

he
r e

xp
os

ed
 to

 p
at

er
na

l 
sm

ok
in

g.
+A

na
ly

si
s f

or
 p

at
er

na
l s

m
ok

in
g 

w
he

n 
m

ot
he

r d
oe

s n
ot

 sm
ok

e.
+C

hi
ld

 B
M

I c
at

eg
or

is
ed

 in
to

 o
ve

rw
ei

gh
t/o

be
si

ty
.

- R
ec

ru
ite

d 
po

st
na

ta
lly

, r
is

k 
of

 b
ia

s i
n 

pa
te

rn
al

 e
xp

os
ur

e.
- F

ol
lo

w
-u

p 
ra

te
 o

nl
y 

82
%

.
- O

ve
rw

ei
gh

t/o
be

si
ty

 in
 m

ot
he

rs
 a

nd
 fa

th
er

s n
ot

 a
dj

us
te

d 
fo

r; 
re

su
lts

 m
ay

 b
e 

bi
as

ed
.

R
at

in
g:

 P
oo

r

Ta
bl

e 
2 

St
ud

y 
fin

di
ng

s a
nd

 q
ua

lit
y 

as
se

ss
m

en
t

1 3

   27   Page 6 of 15



Current Obesity Reports           (2025) 14:27 

Fi
rs

t A
ut

ho
r, 

Ye
ar

 a
nd

 
C

ou
nt

ry

M
ai

n 
Fi

nd
in

gs
St

re
ng

th
s a

nd
 li

m
ita

tio
ns

, a
nd

 o
ve

ra
ll 

ra
tin

g 
fo

r r
is

k 
of

 b
ia

s

Fa
rz

an
eh

, 2
02

1 
Ir

an
 [2

0]
Si

gn
ifi

ca
nt

 a
ss

oc
ia

tio
n 

be
tw

ee
n 

pa
te

rn
al

 sm
ok

in
g 

an
d 

ris
k 

of
 p

ae
di

at
ric

 o
be

si
ty

.
In

 m
ul

tiv
ar

ia
te

 re
gr

es
si

on
 a

na
ly

si
s, 

pa
te

rn
al

 sm
ok

-
in

g 
as

so
ci

at
ed

 w
ith

 in
cr

ea
se

d 
ris

k 
of

 c
hi

ld
ho

od
 

ob
es

ity
, (

O
R

) 1
.8

4 
(9

5%
 C

I: 
1.

15
, 2

.9
4;

 p
 =

 0.
00

1)
.

Pa
te

rn
al

 B
M

I i
s e

xc
lu

de
d 

fr
om

 st
ep

w
is

e 
lo

gi
st

ic
 

re
gr

es
si

on
, d

ue
 to

 m
ul

tip
le

 li
ne

ar
 c

or
re

la
tio

ns
.

25
.6

%
 o

f c
hi

ld
re

n 
w

ith
 o

ve
rw

ei
gh

t/o
be

si
ty

 h
ad

 
fa

th
er

s w
ith

 o
ve

rw
ei

gh
t/o

be
si

ty
 c

om
pa

re
d 

to
 1

4.
7%

 
in

 th
e 

ch
ild

re
n 

of
 n

or
m

al
 w

ei
gh

t.

+O
ut

co
m

e 
m

ea
su

re
d 

us
in

g 
st

an
da

rd
is

ed
 c

lin
ic

al
 m

et
ho

ds
+T

he
 st

ud
y 

in
cl

ud
ed

 a
 c

on
si

de
ra

bl
e 

nu
m

be
r o

f p
ar

tic
ip

an
ts

, w
hi

ch
 st

re
ng

th
en

s v
al

id
ity

 o
f fi

nd
in

gs
-T

he
 st

ud
y 

us
ed

 d
at

a 
fr

om
 ro

ut
in

e 
he

al
th

ca
re

 re
co

rd
s, 

w
hi

ch
 m

ay
 n

ot
 re

pr
es

en
t a

ll 
po

pu
la

tio
ns

, l
ea

di
ng

 to
 p

ot
en

tia
l 

se
le

ct
io

n 
bi

as
.

- S
tu

dy
 se

em
s t

o 
re

po
rt 

on
 a

ll 
m

ea
su

re
d 

ou
tc

om
es

, b
ut

 th
e 

ex
cl

us
io

n 
of

 p
at

er
na

l B
M

I f
ro

m
 th

e 
fin

al
 m

od
el

 m
ig

ht
 in

di
-

ca
te

 se
le

ct
iv

e 
re

po
rti

ng
.

R
at

in
g:

 P
oo

r

C
aj

ac
ha

gu
a-

To
rr

es
, 2

02
1 

N
et

he
rla

nd
s 

[2
1]

Pa
te

rn
al

 sm
ok

in
g 

du
rin

g 
pr

eg
na

nc
y 

w
as

 a
ss

oc
i-

at
ed

 w
ith

 h
ig

he
r r

is
k 

of
 o

ve
rw

ei
gh

t a
nd

 o
be

si
ty

 in
 

ch
ild

re
n 

at
 1

0 
ye

ar
s.

Th
os

e 
ex

po
se

d 
to

 p
at

er
na

l s
m

ok
in

g 
du

rin
g 

pr
eg

-
na

nc
y 

ha
d 

a 
hi

gh
er

 B
M

I (
di

ffe
re

nc
e 

0.
13

 S
D

S,
 9

5%
 

C
I 0

.0
6–

0.
19

).
H

ig
he

r a
nd

ro
id

/g
yn

oi
d 

fa
t m

as
s r

at
io

 (d
iff

er
en

ce
 

0.
17

 S
D

S,
 9

5%
 C

I 0
.1

1–
0.

23
), 

hi
gh

er
 fa

t m
as

s i
nd

ex
 

(d
iff

er
en

ce
 0

.2
0 

SD
S,

 9
5%

 C
I 0

.1
2–

0.
28

) a
nd

 h
ig

he
r 

ris
k 

of
 o

ve
rw

ei
gh

t (
O

R
 1

.3
0,

 9
5%

 C
I 1

.0
9–

1.
55

). 
D

os
e–

re
sp

on
se

 a
ss

oc
ia

tio
n 

w
ith

 h
ig

he
st

 e
ffe

ct
 

es
tim

at
es

 in
 c

hi
ld

re
n 

w
ho

se
 fa

th
er

s s
m

ok
ed

 ≥
 5 

ci
ga

re
tte

s p
er

 d
ay

+ 
Th

e 
st

ud
y 

m
in

im
is

ed
 se

le
ct

io
n 

bi
as

 b
y 

us
in

g 
a 

po
pu

la
tio

n-
ba

se
d 

co
ho

rt.
+ 

La
rg

e 
sa

m
pl

e 
si

ze
 a

nd
 p

ro
sp

ec
tiv

e 
na

tu
re

 o
f t

he
 st

ud
y 

he
lp

 m
iti

ga
te

 th
is

 ri
sk

- U
se

 o
f q

ue
st

io
nn

ai
re

s t
o 

as
se

ss
 p

ar
en

ta
l s

ub
st

an
ce

 u
se

 m
ig

ht
 in

tro
du

ce
 re

ca
ll 

bi
as

.
- W

hi
le

 th
e 

st
ud

y 
ad

ju
st

ed
 fo

r m
an

y 
co

nf
ou

nd
er

s, 
re

si
du

al
 c

on
fo

un
di

ng
 b

y 
un

m
ea

su
re

d 
fa

ct
or

s c
an

no
t b

e 
en

tir
el

y 
ru

le
d 

ou
t.

- M
at

er
na

l c
ha

ra
ct

er
is

tic
s n

ot
 a

dj
us

te
d 

fo
r

R
at

in
g:

 F
ai

r

Fl
et

en
, 2

01
1

N
or

w
ay

 [2
2]

M
od

es
t p

os
iti

ve
 a

ss
oc

ia
tio

n 
of

 p
at

er
na

l-o
ffs

pr
in

g 
B

M
I. 

In
 c

ru
de

 re
gr

es
si

on
 a

na
ly

se
s, 

th
e 

pa
te

rn
al

-
off

sp
rin

g 
B

M
I c

or
re

la
tio

n 
is

 0
.0

97
 (9

5%
 C

I: 
0.

08
6,

 
0.

10
8)

. 1
-k

g/
m

2  in
cr

ea
se

 in
 p

at
er

na
l B

M
I w

as
 a

ss
o-

ci
at

ed
 w

ith
 a

 0
.0

5-
kg

/m
2  in

cr
ea

se
 in

 o
ffs

pr
in

g 
B

M
I 

(9
5%

 C
I: 

0.
04

0,
 0

.0
51

)

+ 
La

rg
e 

co
ho

rt 
si

ze
 a

nd
 p

ro
sp

ec
tiv

e 
de

si
gn

.
+ 

95
%

 o
f t

he
 tr

io
s i

n 
th

e 
st

ud
y 

ha
d 

a 
sh

ar
ed

 o
be

so
ge

ni
c 

en
vi

ro
nm

en
t.

+ 
A

dj
us

te
d 

fo
r m

at
er

na
l B

M
I.

- P
at

er
na

l B
M

I i
s n

ot
 c

la
ss

ifi
ed

 e
.g

., 
ov

er
w

ei
gh

t, 
ob

es
e.

- O
ut

co
m

e 
se

lf-
re

po
rte

d 
by

 th
e 

m
ot

he
r w

as
 n

ot
 v

al
id

at
ed

.
- E

xp
os

ur
e 

m
ea

su
re

s a
re

 n
ot

 c
on

si
st

en
t, 

so
m

e 
re

co
rd

ed
 b

y 
th

e 
m

ot
he

r a
nd

 so
m

e 
by

 th
e 

fa
th

er
.

- E
qu

ip
m

en
t u

se
d 

to
 m

ea
su

re
 th

e 
ou

tc
om

e 
an

d 
ex

po
su

re
 w

as
 n

ot
 st

an
da

rd
is

ed
, n

on
-d

iff
er

en
tia

l i
nf

or
m

at
io

n 
bi

as
.

R
at

in
g:

 P
oo

r
Li

na
be

ry
, 2

01
3 

U
SA

 [2
3]

Pa
te

rn
al

 B
M

I c
at

eg
or

y 
w

as
 a

ss
oc

ia
te

d 
w

ith
 in

fa
nt

 
B

M
I g

ro
w

th
 in

 th
e 

in
de

pe
nd

en
t m

od
el

 (P
 =

 0.
01

).
D

iff
er

en
ce

 o
bs

er
ve

d 
be

tw
ee

n 
in

fa
nt

s o
f f

at
he

rs
 w

ith
 

ob
es

ity
 th

an
 fa

th
er

s w
ho

 a
re

 o
ve

rw
ei

gh
t (

P 
= 

0.
03

) 
or

 o
f h

ea
lth

y 
w

ei
gh

t (
P 

= 
0.

00
5)

.

+ 
R

ec
ru

ite
d 

an
te

na
ta

lly
 a

nd
 so

 p
ro

sp
ec

tiv
e.

+ 
C

la
ss

ifi
ed

 p
at

er
na

l B
M

I i
nt

o 
gr

ou
ps

.
+ 

G
ro

w
th

 c
ur

ve
 m

od
el

lin
g 

in
 a

ll 
in

fa
nt

s t
o 

m
ea

su
re

 in
di

vi
du

al
-le

ve
l c

ha
ng

e.
- C

oh
or

t m
ai

nl
y 

m
id

dl
e-

cl
as

s E
ur

op
ea

n 
A

m
er

ic
an

s, 
ho

m
og

en
ou

s p
op

ul
at

io
n.

- I
nf

an
t B

M
I n

ot
 c

la
ss

ifi
ed

 a
s o

ve
rw

ei
gh

t o
r o

be
se

.
- N

ot
 a

ll 
ex

po
su

re
 m

ea
su

re
s w

er
e 

m
ea

su
re

d 
pr

en
at

al
ly

, m
ea

su
re

d 
at

 d
iff

er
en

t t
im

e 
po

in
ts

.
-L

on
g 

du
ra

tio
n 

of
 st

ud
y 

(1
92

8–
20

12
), 

re
lia

bi
lit

y 
is

su
e.

R
at

in
g:

 F
ai

r

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

1 3

Page 7 of 15     27 



Current Obesity Reports           (2025) 14:27 

Fi
rs

t A
ut

ho
r, 

Ye
ar

 a
nd

 
C

ou
nt

ry

M
ai

n 
Fi

nd
in

gs
St

re
ng

th
s a

nd
 li

m
ita

tio
ns

, a
nd

 o
ve

ra
ll 

ra
tin

g 
fo

r r
is

k 
of

 b
ia

s

M
ei

, 2
01

8
C

hi
na

 [2
4]

Pa
te

rn
al

 o
ve

rw
ei

gh
t/o

be
si

ty
 w

as
 si

gn
ifi

ca
nt

ly
 

as
so

ci
at

ed
 w

ith
 c

hi
ld

re
n’

s B
M

I z
-s

co
re

s a
fte

r b
irt

h 
bu

t n
ot

 w
ith

 B
M

I z
-s

co
re

s a
t b

irt
h 

(a
t b

irt
h:

 β
 =

 0.
04

,  
P 

> 
0.

05
); 

af
te

r b
irt

h:
 β

 =
 0.

04
– 

0.
20

, P
 <

 0.
05

)

+ 
O

ut
co

m
e 

m
ea

su
re

s i
n 

al
l p

ar
tic

ip
an

ts
 m

ea
su

re
d 

w
ith

in
 1

0 
da

ys
 o

f t
he

 e
xa

ct
 m

on
th

.
+ 

Lo
ng

itu
di

na
l

+ 
C

la
ss

ifi
ed

 p
at

er
na

l a
nd

 c
hi

ld
 B

M
I i

nt
o 

gr
ou

ps
 u

si
ng

 W
H

O
 re

fe
re

nc
e 

st
an

da
rd

s.
- R

ec
ru

ite
d 

po
st

-b
irt

h 
so

 ri
sk

 o
f b

ia
s f

or
 e

xp
os

ur
e 

m
ea

su
re

s.
- P

ar
en

ta
l w

ei
gh

t a
nd

 h
ei

gh
t m

ea
su

re
d 

at
 d

iff
er

en
t t

im
e 

po
in

ts
. C

ha
ng

es
 in

 w
ei

gh
t n

ot
 c

ap
tu

re
d.

- D
id

 n
ot

 c
on

tro
l f

or
 p

at
er

na
l s

m
ok

in
g,

 o
nl

y 
se

co
nd

-h
an

d 
sm

ok
in

g.
- S

ho
rt 

fo
llo

w
-u

p 
du

ra
tio

n.
 L

ow
 fo

llo
w

-u
p 

ra
te

 o
f 5

4%
.

R
at

in
g:

 F
ai

r
O

’C
al

la
gh

an
, 

19
97

 A
us

tra
lia

 
[2

5]

Pa
te

rn
al

 o
ve

rw
ei

gh
t a

ss
oc

ia
te

d 
w

ith
 b

ot
h 

m
od

er
at

e 
an

d 
se

ve
re

 c
hi

ld
ho

od
 o

ve
rw

ei
gh

t/o
be

si
ty

. I
n 

th
e 

ad
ju

st
ed

 m
od

el
, f

at
he

rs
 w

ith
 m

od
er

at
e 

ob
es

ity
 a

ss
o-

ci
at

ed
 w

ith
 m

od
er

at
e 

(O
R

: 1
.0

, 9
5%

 C
I: 

0.
6–

1.
5)

 
an

d 
se

ve
re

 c
hi

ld
ho

od
 o

be
si

ty
 (O

R
: 2

.8
, 9

5%
 C

I: 
1.

8–
4.

5)
. F

at
he

rs
 w

ith
 se

ve
re

 o
be

si
ty

 a
ss

oc
ia

te
d 

w
ith

 
m

od
er

at
e 

(O
R

: 2
.1

, 9
5%

 C
I: 

1.
4–

3.
3)

 a
nd

 se
ve

re
 

ch
ild

ho
od

 o
be

si
ty

 (O
R

: 2
.0

, 9
5%

 C
I: 

1.
1–

3.
6)

.

+R
ec

ru
ite

d 
an

te
na

ta
lly

 so
 p

ro
sp

ec
tiv

e.
 L

ar
ge

 c
oh

or
t.

+C
la

ss
ifi

ed
 c

hi
ld

 B
M

I i
nt

o 
ob

es
e 

or
 n

ot
.

+P
re

di
ct

io
n 

m
od

el
 u

se
d 

to
 e

st
ab

lis
h 

th
e 

ris
k 

fa
ct

or
s f

or
 o

be
si

ty
 in

 c
hi

ld
re

n.
− 

35
%

 lo
st

 to
 fo

llo
w

-u
p,

 th
os

e 
w

ho
 w

er
e 

lo
st

 w
er

e 
m

or
e 

so
ci

al
ly

 d
is

ad
va

nt
ag

ed
.

- P
at

er
na

l B
M

I r
ec

or
de

d 
fr

om
 m

at
er

na
l r

ep
or

ts
, n

o 
re

co
rd

 o
n 

w
he

n 
da

ta
 w

as
 c

ol
le

ct
ed

.
- W

ei
gh

in
g 

sc
al

e 
fo

r m
ea

su
rin

g 
th

e 
ou

tc
om

e 
is

 o
nl

y 
ac

cu
ra

te
 to

 0
.2

 k
g.

-O
be

si
ty

/o
ve

rw
ei

gh
t c

la
ss

ifi
ca

tio
n 

ba
se

d 
on

 c
en

til
es

 in
 c

oh
or

t r
at

he
r t

ha
n 

an
 e

xt
er

na
l s

ta
nd

ar
d.

- D
id

 n
ot

 a
dj

us
t f

or
 sm

ok
in

g 
hi

st
or

y.
R

at
in

g:
 F

ai
r

W
en

g,
 2

01
3

U
K

 [2
6]

Pa
te

rn
al

 o
ve

rw
ei

gh
t/o

be
si

ty
 p

os
iti

ve
ly

 a
ss

oc
ia

te
d 

w
ith

 c
hi

ld
ho

od
 o

ve
rw

ei
gh

t: 
O

R
:1

.5
7 

(9
5%

 C
I: 

0.
79

–3
.1

0)
 fo

r p
at

er
na

l o
ve

rw
ei

gh
t a

nd
 O

R
:1

.9
8 

(9
5%

 C
I: 

1.
00

-3
.9

6)
 fo

r p
at

er
na

l o
be

si
ty

.
Pa

te
rn

al
 B

M
I i

s o
ne

 o
f t

he
 st

ro
ng

es
t r

is
k 

fa
ct

or
s i

n 
th

e 
pr

ed
ic

tio
n 

m
od

el
 fo

r o
ve

rw
ei

gh
t i

n 
ch

ild
re

n.

+ 
Pa

te
rn

al
 B

M
I s

pl
it 

in
to

 su
bg

ro
up

s.
+ 

U
se

d 
in

te
rn

at
io

na
l g

ui
de

lin
es

 fo
r c

la
ss

ifi
ca

tio
n 

of
 e

xp
os

ur
e 

an
d 

ou
tc

om
e.

- R
ec

ru
ite

d 
po

st
na

ta
lly

 a
nd

 so
 ri

sk
 o

f b
ia

s i
n 

ex
po

su
re

 m
ea

su
re

s. 
R

is
k 

al
go

rit
hm

 w
as

 c
re

at
ed

, a
cc

ur
ac

y 
is

su
es

.
- D

id
 n

ot
 a

dj
us

t f
or

 p
at

er
na

l s
m

ok
in

g.
 In

di
re

ct
 e

ffe
ct

s a
nd

 p
at

h 
st

ru
ct

ur
e 

of
 th

e 
pr

ed
ic

tio
n 

va
ria

bl
es

 w
as

 n
ot

 d
et

er
m

in
ed

.
- U

nk
no

w
n 

w
he

th
er

 th
e 

m
od

el
 c

re
at

ed
 c

an
 p

re
di

ct
 lo

ng
er

 te
rm

 o
ut

co
m

es
 d

ue
 to

 sh
or

t f
ol

lo
w

-u
p 

le
ng

th
.

- O
ve

rr
ep

re
se

nt
at

io
n 

of
 d

ep
riv

ed
 p

op
ul

at
io

n 
in

 th
is

 st
ud

y 
w

ith
 6

0%
 o

f c
hi

ld
re

n 
fr

om
 h

ou
se

ho
ld

s t
ha

t e
ar

ne
d 

£2
0,

80
0 

or
 

le
ss

, s
tu

dy
 m

ay
 n

ot
 b

e 
ge

ne
ra

liz
ab

le
.

R
at

in
g:

 F
ai

r
Li

nd
ho

lm
, 2

02
2

Sw
ed

en
 [2

7]
Pa

te
rn

al
 B

M
I s

ig
ni

fic
an

tly
 a

ss
oc

ia
te

d 
w

ith
 a

n 
in

cr
ea

se
d 

w
ai

st
-to

-h
ei

gh
t r

at
io

 (W
H

tR
SD

S)
 a

t 5
 

ye
ar

s.
U

ni
va

ria
bl

e 
lo

gi
st

ic
 re

gr
es

si
on

 h
ad

 O
R

 1
.0

9 
(9

5%
 

C
I: 

1.
02

–1
.1

6,
 p

 =
 0.

00
7)

 fo
r p

at
er

na
l B

M
I a

nd
 O

R
 

0.
20

 (9
5%

 C
I: 

0.
85

–2
.1

4,
 p

 =
 0.

20
2)

 fo
r p

at
er

na
l 

sm
ok

in
g

In
 m

ul
tiv

ar
ia

bl
e 

lo
gi

st
ic

 re
gr

es
si

on
, o

nl
y 

pa
te

rn
al

 
B

M
I w

as
 c

on
si

de
re

d-
th

e 
as

so
ci

at
io

n 
re

m
ai

ne
d 

si
gn

ifi
ca

nt
 w

ith
 a

n 
O

R
 o

f 1
.1

1 
(9

5%
 C

I: 
1.

01
–1

.2
1,

 
p =

 0.
02

8)

+ 
Th

e 
st

ud
y 

in
cl

ud
ed

 a
 p

op
ul

at
io

n-
ba

se
d 

sa
m

pl
e 

of
 1

,5
40

 c
hi

ld
re

n,
 w

hi
ch

 re
du

ce
s t

he
 ri

sk
 o

f s
el

ec
tio

n 
bi

as
.

+ 
O

ut
co

m
es

 li
ke

 W
H

tR
SD

S 
an

d 
B

M
I w

er
e 

m
ea

su
re

d 
us

in
g 

st
an

da
rd

is
ed

 m
et

ho
ds

, w
hi

ch
 re

du
ce

s d
et

ec
tio

n 
bi

as
.

+ 
Th

e 
st

ud
y 

m
ad

e 
si

gn
ifi

ca
nt

 e
ffo

rts
 to

 a
dj

us
t f

or
 c

on
fo

un
de

rs
, w

hi
ch

 st
re

ng
th

en
s t

he
 v

al
id

ity
 o

f t
he

 fi
nd

in
gs

.
-  

R
es

po
ns

e 
ra

te
 a

nd
 c

rit
er

ia
 fo

r i
nc

lu
si

on
 n

ot
 st

at
ed

.
- T

he
 st

ud
y 

re
lie

d 
on

 p
ar

en
ta

l r
ep

or
ts

 fo
r s

om
e 

da
ta

, s
uc

h 
as

 B
M

I a
nd

 fe
ed

in
g 

pr
ac

tic
es

, w
hi

ch
 c

ou
ld

 in
tro

du
ce

 re
po

rt-
in

g 
bi

as
.

- N
o 

in
fo

rm
at

io
n 

ab
ou

t d
ro

po
ut

 ra
te

 o
r h

ow
 m

is
si

ng
 d

at
a 

w
er

e 
ha

nd
le

d,
 w

hi
ch

 is
 n

ec
es

sa
ry

 to
 a

ss
es

s a
ttr

iti
on

 b
ia

s.
R

at
in

g:
 F

ai
r

Ta
bl

e 
2 

(c
on

tin
ue

d)
 

1 3

   27   Page 8 of 15



Current Obesity Reports           (2025) 14:27 

weights than those included (3495 g versus 3580 g), intro-
ducing possible bias [27]. This study only included factors 
with significant associations (p < 0.05) in the initial univari-
able analysis in the subsequent multivariable models [27]. 
One study employed a stratified sampling design to over-
represent children living in disadvantaged areas and from 
ethnic minority groups improving generalizability of the 
study [28].

Paternal Smoking and Childhood Overweight and 
Obesity

Five out of six papers found an association between pater-
nal smoking during pregnancy and the first year of life with 
childhood overweight/obesity [17–21]. However, the find-
ings from two papers may be biased due to lack of adjust-
ment for relevant confounding factors [19, 20]. One study 
[19] did not adjust for paternal and maternal overweight/
obesity whilst the other did not adjust for paternal obe-
sity [20]; despite both finding an association in univariate 
regression analysis hence both have been quality assessed 
as poor [19, 20].

Five papers measured paternal smoking in pregnancy 
using questionnaires completed by the mother [16–19, 21], 
with one paper not specifying which parent provided the 
information [20]. Three papers [16, 17, 21] had the same 
authors from the same research group and used data from 
the same cohort [16, 17, 21] with the same exposure mea-
sures but at different outcome time-points (child aged 4 
years [16], 6 years [17] and 10 years [21]) and using dif-
ferent measures. One paper [17] considered child adiposity 
and overweight at 6-years with a DXA scan and android: 
gynoid fat ratio and the other [16] considered childhood 
overweight/obesity at four time-points using BMI. Fathers 
who smoked during pregnancy in both papers were based 
on maternal self-report [16, 17]. Paternal smoking was 
completed by fathers for a subset of participants and the 
inter-rater agreement between the questionnaires filled by 
the mother and father was good (Cohen’s κ = 0.86) [16, 17]. 
Both papers recorded smoking as the number of cigarettes 
smoked daily, however the number smoked daily may differ 
to the number smoked in the presence of the foetus. Only 
one paper considered a possible child sex-specific effect, 
finding no association [17].

One paper was assessed to be of good quality [17], three 
as fair [16, 18, 21] and two as poor [19, 20]. Durmus et al. 
which was assessed to be of good quality adjusted for moth-
ers who smoke, parental BMI and used different outcome 
measures increasing the validity of results [17]. One other 
paper [20] adjusted for mothers who smoke; the other stud-
ies excluded maternal smokers from the analysis [16, 18, 
19, 21]. Exclusion of mothers who smoke from the analysis 
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could decrease reliability and does not take into consider-
ation maternal passive smoking.

The included studies were conducted in various coun-
tries across the world increasing the generalisability of the 
findings. One paper also considered smoking exposure from 
other household smokers but there may have been issues of 
misclassification when participants answered the question-
naires [19]. Additionally, participants were recruited post-
natally so exposure was captured retrospectively. The other 
study rated as poor was a case-control study which grouped 
both overweight and obese children together. Mothers who 
smoke and BMI were amongst the exposures adjusted for in 
analysis [20]. The exposure was only considered at time of 
offspring birth as smoker/non-smoker.

Discussion

Conclusion

All included studies examining paternal overweight/obesity 
found that paternal overweight/obesity during pregnancy 
and the first year of their child’s life was associated with 
childhood overweight/obesity up to age 12. Five out of six 
papers reported a positive association between paternal 
smoking and child overweight/obesity with one paper find-
ing no association with child BMI at age 4 years [16]. How-
ever, this paper used the same population as another study 
that found a positive association at a later follow-up (age 6 
years) [17].

The extent to which the association between paternal 
smoking and child overweight/obesity is modified by pater-
nal overweight/obesity is unclear, despite it being con-
sidered as a co-variable it was not considered as an effect 
modifier.

Five of the six studies reported a positive association 
between paternal smoking and childhood overweight/obe-
sity [17–21]. However, three studies had a high risk of bias 
due to a lack of appropriate adjustment for confounders 
[18–20]. Two papers adjusted for maternal smoking [17, 
20] whilst three excluded maternal smokers from the anal-
ysis [16, 18, 19]. Two studies did not adjust for parental 
overweight/obesity [19, 20] whilst three papers did [16–18, 
21]. All the studies had a proportion of participants lost to 
follow-up with follow-up rates ranging from 53% [24] to 
79% [16], which was dealt with using multiple imputation 
[18, 19, 23, 24] or excluding participants [16, 17, 21, 22, 
25–28]. While exclusions are sometimes necessary to main-
tain data quality and consistency, they can introduce bias 
depending on the reasons for exclusion. For example, if the 
participants lost to follow-up differed systematically from 
those who remained.
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paternal behaviours and childhood outcomes, suggest-
ing that interventions targeting childhood obesity need to 
address broader social determinants as well as individual 
behaviours.

Strengths and Limitations

To our knowledge, this is the first time that the exposures and 
outcomes on this topic have been systematically reviewed 
based on the inclusion criteria we have used. Reviews 
which have considered similar exposures and outcomes dif-
fer in timepoints they included.

Strengths of this review include the comprehensive 
searching of four electronic databases. The search strategy 
used was reviewed and informed by a specialist librarian. 
During the selection process a second reviewer screened a 
randomised 10% of the papers at each stage, reducing selec-
tion bias. A pilot search was also conducted initially to help 
develop an understanding of the current literature. With the 
exception of one case-control study, all included studies 
were prospective cohort studies and thus had longitudinal 
temporal measurements. Participants were only included if 
fathers and their children had lived in a shared environment 
throughout childhood. This was done to account for both the 
environmental and genetic contribution of the exposure on 
the outcome.

Limitations include that only studies published in Eng-
lish were considered for inclusion thus potentially exclud-
ing relevant studies published in other languages. Due to the 
time pressure and limited resources, only published papers 
were considered. Excluding grey literature or unpublished 
papers introduces the risk of publication bias as studies with 
positive results are more represented in literature than stud-
ies with negative results [35]. We were unable to comment 
on whether there was a sex-specific association between the 
paternal exposures and child overweight/obesity as only one 
study considered this [17].

Implications for Practice and Future Research

This review found a consistent association between paternal 
overweight/obesity during pregnancy and the first year of 
life with child overweight/obesity. The association between 
paternal smoking and child overweight/obesity was less 
consistent. Lifecourse trajectories of overweight and obe-
sity are likely to be transgenerational and addressing them 
requires systemic changes to tackle their socioeconomic 
determinants.
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