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1  | INTRODUC TION

Common aetiological causes and risk factors associated with the 
progression of periodontitis have been identified through extensive 
epidemiologic and clinical research. Next to providing instructions 
for the improvement of self-performed oral hygiene, individual risk 
factors may be controlled through interventions to improve peri-
odontal treatment outcomes and the maintenance of periodontal 
health (Newton & Asimakopoulou, 2015; Ramseier & Suvan, 2010).

The importance of the patients’ motivation and their adherence 
to the behaviour necessary for the maintenance of periodontal 
health has been widely acknowledged (Tonetti et al., 2015). In gen-
eral health care, as addressed by the World Health Organization 
(WHO), the management of noncommunicable diseases as a grow-
ing global burden requires all health care providers to tackle the 
issues of high blood pressure, high concentrations of cholesterol in 
the blood, inadequate intake of fruit and vegetables, overweight or 
obesity, physical activity and tobacco use (WHO, 2004). Similarly, 
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national public health organizations and dental associations re-
quest their oral health professionals to engage in the manage-
ment of chronic diseases through interventions and behavioural 
support with all their patients. However, the implementation of 
health behaviour change counselling into periodontal practice re-
mains challenging. Periodontitis patients need continuous profes-
sional care including behavioural support to reduce the harmful 
impact of both aetiological causes and risk factors. Current evi-
dence from clinical studies reveal that smoking cessation (Leite et 
al., 2018), diabetes control (Botero, Rodriguez, & Agudelo-Suarez, 
2016; Kapellas et al., 2017), increase in physical activity (Ferreira 
et al., 2019), dietary adjustments (Skoczek-Rubinska, Bajerska, & 
Menclewicz, 2018; Van der Velden, Kuzmanova, & Chapple, 2011) 
and weight loss (Weyant et al., 2004) improve periodontal health 
and the patients' quality of life. Therefore, periodontal care pro-
viders have a key role to play in supporting their patients’ health 
behaviour and thus face the challenge to adopt interventions for 
the promotion of health behaviour change specifically through 
interventions for smoking cessation, diabetes control, increase in 
physical exercise (activity), change of diet, carbohydrate (dietary 
sugar) reduction or weight loss.

According to current reports, oral health professionals are in-
creasingly engaged in counselling activities with their periodontitis 
patients (Kopp, Ramseier, Ratka-Kruger, & Woelber, 2017). However, 
consensus about the impact of these interventions is limited. 
Therefore, the aim of the present systematic review was to iden-
tify the most recent widely accepted guidelines for interventions 
for smoking cessation, diabetes control, physical exercise, change of 
diet, carbohydrate (dietary sugar) reduction and weight loss in the 
general population and to further evaluate the impact of these inter-
ventions in patients with periodontitis.

2  | MATERIAL S AND METHODS

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) were used for reporting this systematic review 
(Liberati et al., 2009; Moher, Liberati, Tetzlaff, & Altman, 2010). 
The study protocol has been approved by all co-authors and by 
the supervising committee of the 16th European Workshop of the 
European Federation of Periodontology (EFP). The study has been 
registered at the National Institute for Health Research (NHR) under 
the PROSPERO ID 142232.

2.1 | Systematic search strategy

For the purpose of this systematic review, the electronic search 
strategy consisted of two stages: stage I) a systematic search for 
the identification of the most recent widely accepted guidelines for 
interventions for smoking cessation, diabetes control, physical exer-
cise (activity), change of diet, carbohydrate (dietary sugar) reduction 
and weight loss in the general population; and stage II) a subsequent 

systematic search to identify the studies evaluating these interven-
tions in patients with periodontitis.

2.2 | Focused question

For the identification of the clinical studies, the following focused 
question was adapted using the PICO criteria (Miller & Forrest, 
2001): “What is the efficacy of health behaviour change interven-
tions for smoking cessation, diabetes control, physical exercise 
(activity), change of diet, carbohydrate (dietary sugar) reduction 
and weight loss provided in patients with periodontitis?”. The sub-
sequent phrases for a systematic search strategy using population 
(P), intervention (I), comparison (C) and outcomes (O) (PICO) were 
used:

Population: adults with periodontitis
Intervention or exposure: health behaviour change intervention 

for smoking cessation, diabetes control, physical exercise (activity), 
change of diet, carbohydrate (dietary sugar) reduction and weight 
loss.

Comparison: control group of patients without an intervention, 
with a different intervention (e.g. a different dietary intervention), 
or a different outcome following an intervention (e.g. unsuccessful 
smoking cessation).

Outcomes: changes in behaviour, improvement of periodontal 
health as determined by changes of periodontal outcome variables.

2.3 | Scope

Randomized clinical trials (RCTs) and controlled clinical trials (CCTs) 
were eligible for inclusion if they were conducted in human subjects 
with the intervention being the risk factor control (health behaviour 
change) intervention provided in patients with periodontitis. Animal 

Clinical Relevance

Scientific rationale for the study: Periodontitis patients may 
benefit from additional risk factor control interventions to 
improve periodontal treatment outcomes and the mainte-
nance of periodontal stability.
Principal findings: Established guidelines for risk factor con-
trol interventions are available for smoking cessation, dia-
betes control, physical exercise (activity), change of diet, 
carbohydrate (dietary sugar) reduction and weight loss. In 
periodontitis patients, interventions for smoking cessation 
and diabetes control are effective while current evidence 
for the promotion of other healthy lifestyles is limited.
Practical implications: In patients with periodontitis, smok-
ing cessation and diabetes control can be effective and 
thus improve their oral health.
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studies, abstracts, letter to editors, narrative reviews and case re-
ports were excluded. Studies not reporting on the nature of the in-
tervention were excluded.

2.4 | Search and screening

The electronic search strategy framework was developed individu-
ally for both stages of the search and tested to confirm its suitabil-
ity to the focus of the present systematic review. A combination of 
MeSH terms and free text words were used by means of the follow-
ing key words: clinical practice guideline, intervention, periodonti-
tis, smoking cessation, diabetes control, physical exercise (activity), 
change of diet, carbohydrate (dietary sugar) reduction and weight 
loss. Due to ethical restrictions, for example with trials for smoking 
cessation interventions, both RCTs and CCTs were considered. The 
electronic search included the search of electronic databases up to 
May 2019 using a basic search strategy set a priori and customized 
as appropriate for each database (PubMed Medline and EMBASE 
Ovid).

Due to the limited time available to accomplish the review, only 
publications written in the English language were considered. Hand 
searching was comprised of checking bibliographic references of re-
view articles and potentially suitable full-text articles. In addition, 
online hand searching of publications from the preceding 5 years 
of key periodontal journals was performed (Journal of Clinical 
Periodontology, Journal of Periodontology).

The results of all searches were first combined in one EndNote 
database and duplicates were removed. All titles and abstracts 
(when available) of all records identified through the search were 
scanned by three reviewers independently (JK, JPW and CAR). 
Disagreements at the title, abstract or full-text screening level were 
discussed and resolved by consensus among the three reviewers. 
Narrative or irrelevant reviews were excluded, and possibly rele-
vant full-text review articles were obtained. The full-text articles 
were further screened to confirm their eligibility for inclusion.

2.5 | Methodological quality assessment

The quality assessments of the included clinical trials were based on 
their study design. With respect to RCTs and CCTs, quality assess-
ment was performed by means of the Cochrane Collaboration's tool 
for assessing risk of bias (www.cochr ane-handb ook.org).

2.6 | Data extraction

Data were extracted from full-text articles directly into electroni-
cally generated evidence table templates. Data abstraction was per-
formed in collaboration (JK, JPW and CAR) on all included studies. 
Completed evidence tables were further rechecked to validate ac-
curacy of the data abstraction.

3  | RESULTS

3.1 | Guideline selection

Based on the search strategy for stage I (guideline selection), a total of 
443 titles and abstracts were identified. Following the elimination of 
duplicates, 371 titles and abstracts were screened resulting in 60 full-
text items to be assessed for eligibility (Figures A through F in Figure 
S1). At the first eligibility assessment, 47 items were excluded result-
ing in 13 guidelines eligible for inclusion (Table 1). These guidelines 
specifically aimed to address risk factor control interventions provided 
by healthcare providers in the general population for smoking cessa-
tion (Fiore et al., 2008), diabetes control (Powers et al., 2016; VA/DoD, 
2017; WHO, 2006), physical exercise (activity) (Azar, 2018; Rütten 
& Pfeifer, 2016; WHO, 2010), change of diet (FANTA, 2016; WHO, 
2004), carbohydrate (dietary sugar) reduction (WHO, 2015) and 
weight loss (Fitzpatrick et al., 2016; NIH, 1998; Yumuk et al., 2015).

3.2 | Study selection

Following the search strategy for stage II (study selection), a total 
of 2030 titles and abstracts were identified. After eliminating dupli-
cates, a total of 1897 titles and abstracts were screened resulting in 
93 full-text articles to be assessed for eligibility (Figures G through 
L in Figure S1). At the first eligibility assessment, 65 items were 
excluded resulting in 25 studies eligible for inclusion (Tables 2‒6). 
These studies evaluated the following six risk factor control inter-
ventions in patients with periodontitis: smoking cessation (Bassetti 
et al., 2017; Binnie, McHugh, Jenkins, Borland, & Macpherson, 
2007; Kropff et al., 2016; Preshaw et al., 2005; Rosa et al., 2014; 
Schoonheim-Klein, Gresnigt, & van der Velden, 2013), diabetes con-
trol (Holmer et al., 2018; Nishihara et al., 2017; Saengtipbovorn & 
Taneepanichskul, 2015), physical exercise (activity) (Omori et al., 
2018; Sudhanshu, Sharma, Vadiraja, Rana, & Singhal, 2017), change 
of diet (Fridell et al., 2018; Holmer et al., 2018; Jenzsch, Eick, Rassoul, 
Purschwitz, & Jentsch, 2009; Kondo et al., 2014; Omori et al., 2018; 
Woelber et al., 2016; Zare Javid, Seal, Heasman, & Moynihan, 2014), 
carbohydrate (dietary sugar) reduction (Kondo et al., 2014; Woelber 
et al., 2016) and weight loss (Kondo et al., 2014; Martinez-Herrera 
et al., 2018; Omori et al., 2018; Sales-Peres, Sales-Peres, Ceneviva, 
& Bernabe, 2017; Vivekananda & Faizuddin, 2019).

Two studies qualified for the descriptive analysis of two risk fac-
tor control interventions (Holmer et al., 2018; Woelber et al., 2016) 
while two other studies were found eligible to qualify for the de-
scriptive analysis of three risk factor control interventions (Kondo et 
al., 2014; Omori et al., 2018).

3.3 | Excluded studies

Excluded studies and the reasons for exclusion are listed in Table A 
in Table S1. The majority of the studies excluded from the present 

 1600051x, 2020, S22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13240 by U

niversita D
i Ferrara, W

iley O
nline L

ibrary on [09/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://www.cochrane-handbook.org


     |  93RAMSEIER Et Al.

TA
B

LE
 1

 
C

lin
ic

al
 p

ra
ct

ic
e 

gu
id

el
in

es
 fo

r s
m

ok
in

g 
ce

ss
at

io
n,

 d
ia

be
te

s 
co

nt
ro

l, 
ph

ys
ic

al
 e

xe
rc

is
e,

 c
ha

ng
e 

of
 d

ie
t, 

ca
rb

oh
yd

ra
te

 (s
ug

ar
) r

ed
uc

tio
n 

an
d 

w
ei

gh
t l

os
s 

(in
 c

hr
on

ol
og

ic
al

 o
rd

er
 o

f 
th

ei
r p

ub
lic

at
io

n)

Ri
sk

 fa
ct

or
 

in
te

rv
en

tio
n

Ti
tle

O
rg

an
iz

at
io

n
A

ut
ho

rs
 a

nd
 y

ea
r

H
ea

lth
ca

re
 p

ro
vi

de
rs

In
te

rv
en

tio
n 

m
et

ho
ds

M
et

a-
an

al
ys

is
 

in
cl

ud
ed

A
dd

iti
on

al
 R

em
ar

ks

Sm
ok

in
g 

ce
ss

at
io

n
Tr

ea
tin

g 
To

ba
cc

o 
U

se
 

an
d 

D
ep

en
de

nc
e:

 2
00

8 
U

pd
at

e

U
.S

. D
ep

ar
tm

en
t o

f H
ea

lth
 

an
d 

H
um

an
 S

er
vi

ce
s,

 U
.S

. 
Pu

bl
ic

 H
ea

lth
 S

er
vi

ce

Fi
or

e 
et

 a
l. 

(2
00

8)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Th
e 

5 
A’

s 
(a

sk
, a

ss
es

s,
 a

dv
is

e,
 

as
si

st
, a

rr
an

ge
), 

be
ha

vi
ou

ra
l 

su
pp

or
t i

nt
er

ve
nt

io
ns

 
(in

cl
ud

in
g 

br
ie

f i
nt

er
ve

nt
io

ns
) 

an
d 

ph
ar

m
ac

ot
he

ra
py

Ye
s

U
pd

at
e 

of
 th

e 
or

ig
in

al
ly

 p
ub

lis
he

d 
cl

in
ic

al
 p

ra
ct

ic
e 

gu
id

el
in

es
 in

 
20

00
(F

io
re

, 2
00

0)

D
ia

be
te

s 
co

nt
ro

l
G

ui
de

lin
es

 fo
r t

he
 

pr
ev

en
tio

n,
 m

an
ag

em
en

t 
an

d 
ca

re
 o

f d
ia

be
te

s 
m

el
lit

us

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
(W

H
O

)
(W

H
O

, 2
00

6)
Ph

ys
ic

ia
ns

, c
lin

ic
al

 
di

et
ic

ia
ns

, n
ur

se
s 

an
d 

po
lic

ym
ak

er
s 

at
 

m
in

is
tr

ie
s 

of
 h

ea
lth

C
ou

ns
el

lin
g 

w
ith

 a
 

m
ul

tid
is

ci
pl

in
ar

y 
di

ab
et

es
 

te
am

 (i
nc

lu
di

ng
 d

ia
be

te
s 

ed
uc

at
or

, d
ie

tic
ia

n 
or

 
ps

yc
ho

lo
gi

st
) t

o 
im

pr
ov

e 
di

et
 

an
d 

ph
ys

ic
al

 e
xe

rc
is

e 
an

d 
an

tid
ia

be
tic

 m
ed

ic
at

io
n

N
o

–

D
ia

be
te

s 
Se

lf-
m

an
ag

em
en

t 
Ed

uc
at

io
n 

an
d 

Su
pp

or
t i

n 
Ty

pe
 2

 D
ia

be
te

s:
 A

 J
oi

nt
 

Po
si

tio
n 

St
at

em
en

t o
f 

th
e 

A
m

er
ic

an
 D

ia
be

te
s 

A
ss

oc
ia

tio
n,

 th
e 

A
m

er
ic

an
 

A
ss

oc
ia

tio
n 

of
 D

ia
be

te
s 

Ed
uc

at
or

s 
an

d 
th

e 
A

ca
de

m
y 

of
 N

ut
rit

io
n 

an
d 

D
ie

te
tic

s

A
m

er
ic

an
 D

ia
be

te
s 

A
ss

oc
ia

tio
n,

 th
e 

A
m

er
ic

an
 

A
ss

oc
ia

tio
n 

of
 D

ia
be

te
s 

Ed
uc

at
or

s,
 a

nd
 th

e 
A

ca
de

m
y 

of
 N

ut
rit

io
n 

an
d 

D
ie

te
tic

s

(P
ow

er
s 

et
 a

l.,
 

20
16

)
Ph

ys
ic

ia
ns

, c
lin

ic
al

 
di

et
ic

ia
ns

, 
ps

yc
ho

lo
gi

st
s,

 n
ur

se
s

D
ia

be
te

s 
ed

uc
at

io
n 

an
d 

su
pp

or
t f

or
 th

e 
su

cc
es

sf
ul

 
di

ab
et

es
 s

el
f-

m
an

ag
em

en
t

N
o

–

U
.S

. D
ep

ar
tm

en
t o

f 
Ve

te
ra

ns
 A

ff
ai

rs
/ 

U
.S

. 
D

ep
ar

tm
en

t o
f D

ef
en

ce
 

C
lin

ic
al

 P
ra

ct
ic

e 
G

ui
de

lin
e:

 
M

an
ag

em
en

t o
f T

yp
e 

2 
D

ia
be

te
s 

M
el

lit
us

U
.S

. D
ep

ar
tm

en
t o

f V
et

er
an

s 
A

ff
ai

rs
 (V

A
) a

nd
 th

e 
U

.S
. 

D
ep

ar
tm

en
t o

f D
ef

en
ce

 
(D

oD
)

VA
/D

oD
 (2

01
7)

A
ll 

he
al

th
ca

re
 

pr
ov

id
er

s
O

ng
oi

ng
 in

di
vi

du
al

iz
ed

 
di

ab
et

es
 s

el
f-

m
an

ag
em

en
t 

ed
uc

at
io

n 
(c

ou
ns

el
lin

g)
 v

ia
 

va
rio

us
 m

od
al

iti
es

Ye
s

Sy
no

ps
is

 p
ub

lis
he

d 
by

 C
on

lin
 e

t. 
al

. 
(2

01
7)

 (C
on

lin
, 

C
ol

bu
rn

, A
ro

n,
 

Pr
ie

s,
 T

sc
ha

nz
 e

t 
al

., 
20

17
)

Ph
ys

ic
al

 
ex

er
ci

se
 

(a
ct

iv
ity

)

G
lo

ba
l R

ec
om

m
en

da
tio

ns
 

on
 P

hy
si

ca
l A

ct
iv

ity
 fo

r 
H

ea
lth

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
(W

H
O

)
(W

H
O

, 2
01

0)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Ph
ys

ic
al

 a
ct

iv
ity

 p
ro

m
ot

io
ns

N
o

–

N
at

io
na

l R
ec

om
m

en
da

tio
ns

 
fo

r P
hy

si
ca

l A
ct

iv
ity

 
an

d 
Ph

ys
ic

al
 A

ct
iv

ity
 

Pr
om

ot
io

n

G
er

m
an

 F
ed

er
al

 M
in

is
tr

y 
of

 
H

ea
lth

(R
üt

te
n 

&
 P

fe
ife

r, 
20

16
)

A
ll 

he
al

th
ca

re
 

pr
ov

id
er

s
Ph

ys
ic

al
 a

ct
iv

ity
 p

ro
m

ot
io

n 
fo

r c
hi

ld
re

n 
an

d 
ad

ol
es

ce
nt

s,
 

ad
ul

ts
, o

ld
er

 a
du

lts
, a

du
lts

 
w

ith
 a

 c
hr

on
ic

 d
is

ea
se

 a
nd

 th
e 

ge
ne

ra
l p

op
ul

at
io

n

Ye
s 

(le
ve

l o
f 

ev
id

en
ce

)
–

Ph
ys

ic
al

 A
ct

iv
ity

 G
ui

de
lin

es
 

fo
r A

m
er

ic
an

s,
 2

nd
 e

di
tio

n
U

.S
. D

ep
ar

tm
en

t o
f H

ea
lth

 
an

d 
H

um
an

 S
er

vi
ce

s
(A

za
r, 

20
18

)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Ph
ys

ic
al

 a
ct

iv
ity

 p
ro

m
ot

io
n 

fo
r 

va
rio

us
 a

ge
 g

ro
up

s
N

o
–

(C
on

tin
ue

s)

 1600051x, 2020, S22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13240 by U

niversita D
i Ferrara, W

iley O
nline L

ibrary on [09/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



94  |     RAMSEIER Et Al.

Ri
sk

 fa
ct

or
 

in
te

rv
en

tio
n

Ti
tle

O
rg

an
iz

at
io

n
A

ut
ho

rs
 a

nd
 y

ea
r

H
ea

lth
ca

re
 p

ro
vi

de
rs

In
te

rv
en

tio
n 

m
et

ho
ds

M
et

a-
an

al
ys

is
 

in
cl

ud
ed

A
dd

iti
on

al
 R

em
ar

ks

C
ha

ng
e 

of
 d

ie
t

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
(W

H
O

) G
lo

ba
l S

tr
at

eg
y 

on
 

D
ie

t, 
Ph

ys
ic

al
 A

ct
iv

ity
 a

nd
 

H
ea

lth

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
(W

H
O

)
(W

H
O

, 2
00

4)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Pr
om

ot
io

n 
of

 h
ea

lth
y 

di
et

s
N

o
–

N
ut

rit
io

n 
A

ss
es

sm
en

t, 
C

ou
ns

el
in

g,
 a

nd
 S

up
po

rt
 

(N
AC

S)
: A

 U
se

r's
 G

ui
de

—
M

od
ul

e 
3:

 N
ut

rit
io

n 
Ed

uc
at

io
n 

an
d 

C
ou

ns
el

in
g

Fo
od

 a
nd

 N
ut

rit
io

n 
Te

ch
ni

ca
l 

A
ss

is
ta

nc
e 

III
 P

ro
je

ct
 

(F
A

N
TA

)

(F
A

N
TA

, 2
01

6)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Th
e 

G
A

LI
D

R
A

A
 a

pp
ro

ac
h 

(g
re

et
, a

sk
, l

is
te

n,
 id

en
tif

y,
 

di
sc

us
s,

 re
co

m
m

en
d)

 in
cl

ud
in

g 
nu

tr
iti

on
 e

du
ca

tio
n 

an
d 

co
un

se
lli

ng

N
o

–

C
ar

bo
hy

dr
at

e 
(d

ie
ta

ry
 s

ug
ar

) 
re

du
ct

io
n

Su
ga

rs
 in

ta
ke

 fo
r a

du
lts

 a
nd

 
ch

ild
re

n
W

or
ld

 H
ea

lth
 O

rg
an

iz
at

io
n 

(W
H

O
)

(W
H

O
, 2

01
5)

A
ll 

he
al

th
ca

re
 

pr
ov

id
er

s
Re

du
ct

io
n 

in
 d

ie
ta

ry
 s

ug
ar

s 
th

ro
ug

h 
di

et
ar

y 
co

un
se

lli
ng

Ye
s

–

W
ei

gh
t l

os
s

C
lin

ic
al

 G
ui

de
lin

es
 o

n 
th

e 
id

en
tif

ic
at

io
n,

 e
va

lu
at

io
n,

 
an

d 
tr

ea
tm

en
t o

f 
ov

er
w

ei
gh

t a
nd

 o
be

si
ty

 
in

 a
du

lts

U
.S

. N
at

io
na

l I
ns

tit
ut

e 
of

 
H

ea
lth

 (N
IH

): 
N

at
io

na
l 

H
ea

rt
, L

un
g,

 a
nd

 B
lo

od
 

In
st

itu
te

 in
 c

oo
pe

ra
tio

n 
w

ith
 T

he
 N

at
io

na
l I

ns
tit

ut
e 

of
 D

ia
be

te
s 

an
d 

D
ig

es
tiv

e 
an

d 
K

id
ne

y 
D

is
ea

se
s

N
IH

, (
19

98
)

A
ll 

he
al

th
ca

re
 

pr
ov

id
er

s
Be

ha
vi

ou
ra

l s
tr

at
eg

ie
s 

fo
llo

w
in

g 
a 

tr
ea

tm
en

t 
al

go
rit

hm

Ye
s

–

Eu
ro

pe
an

 G
ui

de
lin

es
 fo

r 
O

be
si

ty
 M

an
ag

em
en

t i
n 

A
du

lts

N
/A

Yu
m

uk
 e

t a
l. 

(2
01

5)
A

ll 
he

al
th

ca
re

 
pr

ov
id

er
s

Be
ha

vi
ou

ra
l s

tr
at

eg
ie

s 
fo

llo
w

in
g 

a 
ca

re
 p

at
hw

ay
N

o
–

A
n 

Ev
id

en
ce

-b
as

ed
 G

ui
de

 
fo

r O
be

si
ty

 T
re

at
m

en
t i

n 
Pr

im
ar

y 
C

ar
e

N
/A

Fi
tz

pa
tr

ic
k 

et
 a

l. 
(2

01
6)

A
ll 

he
al

th
ca

re
 

pr
ov

id
er

s
5A

’s 
co

un
se

lli
ng

 fr
am

ew
or

k 
(a

ss
es

s,
 a

dv
is

e,
 a

gr
ee

, a
ss

is
t 

an
d 

ar
ra

ng
e)

 a
nd

 b
eh

av
io

ur
al

 
st

ra
te

gi
es

 fo
llo

w
in

g 
a 

tr
ea

tm
en

t a
lg

or
ith

m

Ye
s

–

TA
B

LE
 1

 
(C

on
tin

ue
d)

 1600051x, 2020, S22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13240 by U

niversita D
i Ferrara, W

iley O
nline L

ibrary on [09/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



     |  95RAMSEIER Et Al.

TA
B

LE
 2

 
In

cl
ud

ed
 s

tu
di

es
 o

n 
sm

ok
in

g 
ce

ss
at

io
n 

in
te

rv
en

tio
ns

 in
 p

at
ie

nt
s 

w
ith

 p
er

io
do

nt
iti

s 
(in

 c
hr

on
ol

og
ic

al
 o

rd
er

 o
f t

he
ir 

pu
bl

ic
at

io
n)

St
ud

y

Ty
pe

 o
f 

st
ud

y 
an

d 
du

ra
tio

n

St
ud

y 
se

tt
in

gs
 

an
d 

in
du

st
ria

l 
fu

nd
in

g
St

ud
y 

sa
m

pl
e

N
o.

 o
f s

ub
je

ct
s

Ty
pe

(s
) o

f i
nt

er
ve

nt
io

n
Pr

im
ar

y 
ou

tc
om

e(
s)

Se
co

nd
ar

y 
ou

tc
om

e(
s)

Ri
sk

 o
f b

ia
s a

nd
 

re
m

ar
ks

(P
re

sh
aw

 
et

 a
l.,

 2
00

5)
Pr

os
pe

ct
iv

e 
st

ud
y

12
 m

on
th

s

U
ni

ve
rs

ity
–

Sm
ok

er
s 

w
ith

 
pe

rio
do

nt
iti

s
49

N
on

-s
ur

gi
ca

l p
er

io
do

nt
al

 
th

er
ap

y 
an

d 
SP

T 
pl

us
 

sm
ok

in
g 

ce
ss

at
io

n 
co

un
se

lli
ng

 a
cc

or
di

ng
 

to
 in

di
vi

du
al

 n
ee

ds

20
%

 (n
 =

 1
0)

 q
ui

tt
er

s,
 

20
%

 (n
 =

 1
0)

 c
on

tin
ue

d 
sm

ok
in

g 
an

d 
12

%
 (n

 =
 6

) 
w

er
e 

os
ci

lla
to

rs
.

A
ft

er
 1

, y
ea

r q
ui

tt
er

s 
w

er
e 

si
gn

ifi
ca

nt
ly

 m
or

e 
lik

el
y 

to
 d

em
on

st
ra

te
 p

ro
bi

ng
 

de
pt

h 
re

du
ct

io
ns

 ≥
 2

m
m

 
th

an
 n

on
-q

ui
tt

er
s 

an
d 

os
ci

lla
to

rs

M
od

er
at

e
–

(B
in

ni
e 

et
 a

l.,
 

20
07

)
Pr

os
pe

ct
iv

e 
st

ud
y

12
 m

on
th

s

U
ni

ve
rs

ity
–

D
en

ta
l h

yg
ie

ne
 

st
ud

en
ts

 a
nd

 
th

ei
r p

at
ie

nt
s 

(s
m

ok
er

s)
 w

ith
 

pe
rio

do
nt

iti
s

59
 in

te
rv

en
tio

n
57

 c
on

tr
ol

5 
A’

s 
(a

sk
, a

dv
is

e,
 a

ss
es

s,
 

as
si

st
 a

nd
 a

rr
an

ge
 

in
cl

ud
in

g 
fo

llo
w

-u
p

A
t 3

, 6
 a

nd
 1

2 
m

on
th

s,
 

15
%

, 7
%

 a
nd

 4
%

 o
f 

th
e 

in
te

rv
en

tio
n 

gr
ou

p 
ha

d 
qu

it 
sm

ok
in

g 
co

m
pa

re
d 

to
 9

%
, 5

%
 

an
d 

4%
 c

on
tr

ol
 q

ui
tt

er
s,

 
re

sp
ec

tiv
el

y.

A
 s

ta
tis

tic
al

ly
 h

ig
he

r 
pe

rc
en

ta
ge

 o
f 

in
te

rv
en

tio
n 

pa
rt

ic
ip

an
ts

 
m

ad
e 

qu
it 

at
te

m
pt

s 
co

m
pa

re
d 

w
ith

 th
e 

co
nt

ro
l g

ro
up

.

M
od

er
at

e
–

(R
os

a 
et

 a
l.,

 
20

14
)

Pr
os

pe
ct

iv
e 

st
ud

y
24

 m
on

th
s

U
ni

ve
rs

ity
–

Sm
ok

er
s 

w
ith

 
pe

rio
do

nt
iti

s
11

6
N

on
-s

ur
gi

ca
l p

er
io

do
nt

al
 

tr
ea

tm
en

t a
nd

 S
PT

 p
lu

s 
co

nc
ur

re
nt

 s
m

ok
in

g 
ce

ss
at

io
n 

tr
ea

tm
en

t 
of

 fo
ur

 o
nc

e-
w

ee
kl

y 
se

ss
io

ns
 in

cl
ud

in
g 

C
BT

 
an

d 
M

I

61
 s

m
ok

er
s 

re
m

ai
ne

d 
in

 
th

e 
st

ud
y 

af
te

r 2
 y

ea
rs

. 
O

f t
he

se
, 1

8 
(3

0%
) 

qu
it 

sm
ok

in
g,

 3
2 

(5
2%

) 
co

nt
in

ue
d 

sm
ok

in
g 

an
d 

11
 (1

8%
) o

sc
ill

at
ed

.

A
ft

er
 1

 y
ea

r, 
on

ly
 q

ui
tt

er
s 

pr
es

en
te

d 
si

gn
ifi

ca
nt

 
cl

in
ic

al
 a

tt
ac

hm
en

t g
ai

n 
an

d 
si

gn
ifi

ca
nt

 h
ig

he
r 

re
du

ct
io

n 
in

 P
D

.

m
od

er
at

e
Fo

llo
w

-u
p 

of
 

(R
os

a,
 C

or
ra

in
i, 

de
 C

ar
va

lh
o,

 
In

ou
e,

 G
om

es
 

et
 a

l.,
 2

01
1)

(S
ch

oo
nh

ei
m

-
K

le
in

 e
t a

l.,
 

20
13

)

Pr
os

pe
ct

iv
e 

st
ud

y
12

 m
on

th
s

U
ni

ve
rs

ity
–

D
en

ta
l 

st
ud

en
ts

 a
nd

 
th

ei
r p

at
ie

nt
s 

(s
m

ok
er

s)
 w

ith
 

pe
rio

do
nt

iti
s

54
 te

st
 (s

m
ok

in
g 

ce
ss

at
io

n 
co

un
se

lli
ng

)
22

 c
on

tr
ol

M
I t

ra
in

in
g 

fo
r d

en
ta

l 
st

ud
en

ts
 o

ve
r 2

 y
ea

rs
. 

St
ud

en
ts

 p
ro

vi
de

d 
sm

ok
in

g 
ce

ss
at

io
n 

w
ith

 
M

I t
o 

th
ei

r p
at

ie
nt

s.

1 
ye

ar
 fo

llo
w

in
g 

in
te

rv
en

tio
n,

 2
0%

 o
f 

pa
tie

nt
s 

qu
it 

sm
ok

in
g.

1 
ye

ar
 fo

llo
w

in
g 

in
te

rv
en

tio
n,

 3
9%

 o
f 

st
ud

en
ts

 q
ui

t s
m

ok
in

g.

M
od

er
at

e
–

(K
ro

pf
f e

t a
l.,

 
20

16
)

Pr
os

pe
ct

iv
e 

st
ud

y
12

 m
on

th
s

U
ni

ve
rs

ity
–

Sm
ok

er
s 

w
ith

 
pe

rio
do

nt
iti

s 
du

rin
g 

SP
T

46
9

59
 (1

2.
6%

) o
f t

he
se

 
w

er
e 

sm
ok

er
s;

 3
0 

(5
0.

6%
) o

f t
he

se
 

pa
tie

nt
s 

pa
rt

ic
ip

at
ed

 
in

 th
e 

sm
ok

in
g 

ce
ss

at
io

n 
pr

og
ra

m
m

e

C
og

ni
tiv

e 
be

ha
vi

ou
ra

l 
gr

ou
p 

th
er

ap
y 

of
 1

0 
on

ce
-w

ee
kl

y 
se

ss
io

ns
 

fo
r s

m
ok

in
g 

ce
ss

at
io

n

6 
pa

tie
nt

s 
w

er
e 

sm
ok

e-
fr

ee
 a

ft
er

 1
0 

w
ee

ks
 

an
d 

fiv
e 

af
te

r 1
8 

w
ee

ks
 

(3
3.

3%
); 

tw
o 

pa
tie

nt
s 

ha
d 

re
du

ce
d 

th
ei

r 
ci

ga
re

tt
e 

co
ns

um
pt

io
n 

by
 h

al
f.

Pa
rt

ic
ip

an
ts

 in
 g

ro
up

 
th

er
ap

y 
sm

ok
ed

 m
or

e 
ci

ga
re

tt
es

/d
ay

, w
er

e 
hi

gh
er

 m
ot

iv
at

ed
 to

 q
ui

t 
sm

ok
in

g 
an

d 
su

bj
ec

tiv
el

y 
as

se
ss

ed
 th

ei
r h

ea
lth

 
as

 b
ei

ng
 w

or
se

 th
an

 
no

n-
pa

rt
ic

ip
an

ts
.

M
od

er
at

e
–

(B
as

se
tt

i 
et

 a
l.,

 2
01

7)
Pr

os
pe

ct
iv

e 
st

ud
y

6 
m

on
th

s

U
ni

ve
rs

ity
–

Sm
ok

er
s 

w
ith

 
pe

rio
do

nt
iti

s
50

 p
at

ie
nt

s 
du

rin
g 

A
PT

 
(te

st
), 

26
 o

f t
he

se
 

w
er

e 
sm

ok
er

s 
(3

1.
6%

)
50

 s
m

ok
er

s 
du

rin
g 

SP
T 

(c
on

tr
ol

)

N
on

-s
ur

gi
ca

l 
pe

rio
do

nt
al

 tr
ea

tm
en

t 
(te

st
) o

r S
PT

 (c
on

tr
ol

) 
bo

th
 w

ith
 to

ba
cc

o 
us

e 
br

ie
f i

nt
er

ve
nt

io
ns

N
o 

ch
an

ge
 in

 th
e 

pa
tie

nt
s’ 

aw
ar

en
es

s 
of

 s
m

ok
in

g 
as

 a
 ri

sk
 fa

ct
or

 fo
r 

pe
rio

do
nt

iti
s.

N
o 

in
cr

ea
se

 in
 q

ui
t r

at
es

M
od

er
at

e
–

A
bb

re
vi

at
io

ns
: A

PT
, a

ct
iv

e 
pe

rio
do

nt
al

 tr
ea

tm
en

t; 
C

BT
, c

og
ni

tiv
e 

be
ha

vi
ou

ra
l t

he
ra

py
; M

I, 
m

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g;

 P
D

, p
ro

bi
ng

 d
ep

th
; S

PT
, s

up
po

rt
iv

e 
pe

rio
do

nt
al

 th
er

ap
y.

 1600051x, 2020, S22, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13240 by U

niversita D
i Ferrara, W

iley O
nline L

ibrary on [09/01/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



96  |     RAMSEIER Et Al.

analysis were lacking the use of an intervention in their study design, 
for example the investigations of Baumgartner et al. (2009) studying 
the impact of the stone age diet in gingival conditions or Merchant, 
Pitiphat, Rimm, and Joshipura (2003) evaluating the influence of in-
creased physical activity on periodontal health (Baumgartner et al., 
2009; Merchant et al., 2003).

3.4 | Quality assessment

All included studies were deemed to have low or moderate risk of 
bias based upon analysis according to the Cochrane Collaboration's 
tool for assessing risk of bias (Table A through G in Appendix S1).

3.5 | Smoking cessation guidelines

The majority of guidelines for smoking cessation interventions have 
been produced and distributed about two decades ago. Among 
them, the influence of the clinical practice guideline by the U.S. 
Department of Health and Human Services for the treatment of to-
bacco use and dependence (2000, 2008 update) on all human health 
services has been ongoing (Table 1) (Fiore, 2000; Fiore et al., 2008). 
These guidelines had a significant impact on the majority of all the 
subsequent guidelines adopted for all health professionals within 
their respective countries.

3.6 | Smoking cessation in periodontitis patients

Detailed outcomes of the six included publications are presented in 
Table 2. Six clinical studies reported on the impact of smoking ces-
sation interventions in periodontitis patients (Bassetti et al., 2017; 
Binnie et al., 2007; Kropff et al., 2016; Preshaw et al., 2005; Rosa 
et al., 2014; Schoonheim-Klein et al., 2013).Their research protocols 
were heterogeneous with study durations from 6 to 24 months and 
sample sizes between 49 and 469 patients. Due to noticeable ethical 
reasons, no RCTs were conducted. With the exception of one trial 
(Bassetti et al., 2017), moderate quit rates between 4% at a one-
year follow-up (Binnie et al., 2007) and 30% at a two-year follow-up 
(Rosa et al., 2014) were reported. Secondary outcomes revealed (a) 
higher quit rates following more intensive behavioural support and 
(b) improvements of periodontal parameters such as increased peri-
odontal probing depth (PD) reduction (Preshaw et al., 2005; Rosa et 
al., 2014) and less clinical attachment loss (CAL) (Rosa et al., 2014) in 
former smokers when compared to smokers and oscilators.

3.7 | Diabetes control guidelines

The “Guidelines for the prevention, management and care of diabe-
tes mellitus” have been published by the World Health Organization 

in 2006 (Table 1) (WHO, 2006). More recently, updated guidelines 
have been produced and distributed for diabetes self-management 
education by both Powers et al. (2016) and the U.S. Department of 
Veterans Affairs/U.S. Department of Defence (2017) (Powers et al., 
2016; VA/DoD, 2017).

3.8 | Diabetes control in periodontitis patients

Three publications presented the effect of diabetes control interven-
tions in periodontitis patients (Holmer et al., 2018; Nishihara et al., 
2017; Saengtipbovorn & Taneepanichskul, 2015). The interventions 
mainly consisted of individual lifestyle counsellings including dietary 
changes and oral health education. The studies lasted either 4 weeks 
or 6 months, respectively. The former being two RCTs over 6 months 
with 77 (Nishihara et al., 2017) and 132 patients (Saengtipbovorn 
& Taneepanichskul, 2015) and the latter being a prospective study 
over 4 weeks with 8 patients (Holmer et al., 2018). Following the 
intervention, periodontal parameters such as gingival index or 
bleeding on probing have improved. In one study, PD and CAL have 
improved after six months (Saengtipbovorn & Taneepanichskul, 
2015). More detailed results of the three included studies are sum-
marized in Table 3.

3.9 | Physical exercise guidelines

The “Global Recommendations on Physical Activity for Health” and 
the “National Recommendations for Physical Activity and Physical 
Activity Promotion” have been produced and distributed by the 
WHO and the German Federal Ministry of Health, respectively 
(Table 1) (Rütten & Pfeifer, 2016; WHO, 2010). More recently, ad-
ditional guidelines have been published by the U.S. Department 
of Health and Human Services (Azar, 2018). While addressing all 
healthcare providers, these 2018 guidelines further recommended 
to adopt interventions specifically targeted for different ages and 
patient populations.

3.10 | Physical exercise in periodontitis patients

Two clinical studies presented their outcomes from physical exer-
cise (activity) interventions in patients with periodontitis (Omori 
et al., 2018; Sudhanshu et al., 2017). Distinctly different interven-
tions were used in these two studies (Table 4). While in an RCT 
over 12 weeks, a total of 40 periodontitis patients were educated 
with comprehensive yogic interventions followed by yoga exercises 
(Sudhanshu et al., 2017) another prospective study over 12 weeks 
investigated 50 patients provided with a briefing followed by physi-
cal exercises (Omori et al., 2018). In both studies, patients presented 
with improved periodontal parameters including bleeding scores and 
PD after 12 weeks.
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3.11 | Change of diet guidelines

Clinical guidelines for dietary interventions addressing all healthcare 
providers have been produced and published by the WHO (Table 1) 
(WHO, 2004). One additional guideline distributed by the Food and 
Nutrition Technical Assistance III Project (FANTA) was providing 
specific information and specific counselling recommendations to 
be adopted by all healthcare providers (FANTA, 2016).

3.12 | Change of diet in periodontitis patients

A total of seven studies reported their impact of dietary interven-
tions in patients with periodontitis (Table 5) (Fridell et al., 2018; 
Holmer et al., 2018; Jenzsch et al., 2009; Kondo et al., 2014; Omori 
et al., 2018; Woelber et al., 2016; Zare Javid et al., 2014). Their re-
search protocols showed increased heterogeneity with study dura-
tions from 4 weeks to 12 months and sample sizes between 8 and 71 
subjects. With the exception of one study (Zare Javid et al., 2014), 
following the interventions periodontal parameters such as bleed-
ing indices and PD significantly improved. Detailed outcomes of the 
seven included publications are presented in Table 5.

3.13 | Carbohydrate (dietary sugar) 
reduction guidelines

In 2015, the WHO published the clinical guidelines “Sugars intake 
for adults and children” addressing all healthcare providers and rec-
ommending dietary counselling for the reduction in dietary sugars 
(Table 1) (WHO, 2015).

3.14 | Carbohydrate (dietary sugar) reduction in 
periodontitis patients

Two clinical trials presented their impact of carbohydrate (dietary 
sugar) reduction interventions in periodontitis patients (Kondo et al., 
2014; Woelber et al., 2016). Their study durations lasted from 4 to 
24 weeks while assessing sample sizes between 17 and 30 subjects. 
Overall, reductions of gingival indices were observed at follow-up. In 
particular, Woelber et al. (2016) demonstrated improved periodontal 
conditions in patients with reduced dietary sugars and constantly 
elevated plaque indices over a period of four weeks (Woelber et al., 
2016). More detailed outcomes of the three included publications 
are summarized in Table 6.

3.15 | Weight loss guidelines

In 1998, weight loss clinical guidelines were produced and distrib-
uted by the U.S. National Institute of Health (NIH) recommending the 
adoption of behavioural strategies following treatment algorithms 

(Table 1) (NIH, 1998). More recently, the “European Guidelines for 
Obesity Management in Adults” and “An Evidence-based Guide for 
Obesity Treatment in Primary Care” were published for all health-
care providers suggesting the adoption of care pathways or the use 
of the 5A's counselling framework (assess, advise, agree, assist and 
arrange) (Fitzpatrick et al., 2016; Yumuk et al., 2015).

3.16 | Weight loss in periodontitis patients

A total of five prospective studies (CCTs) documented their impact 
of weight loss interventions in patients with periodontitis (Kondo 
et al., 2014; Martinez-Herrera et al., 2018; Omori et al., 2018; 
Sales-Peres et al., 2017; Vivekananda & Faizuddin, 2019). Their re-
search protocols were heterogenous with study durations between 
12 weeks and 18 months and sample sizes of 17 to 100 subjects, 
respectively. The interventions assessed showed various intensities 
ranging from (a) a briefing followed by dietary change (Omori et al., 
2018) to (b) an 8-week high-fibre, low-fat diet (Kondo et al., 2014) 
to (c) a weight reduction programme with diet and exercise-related 
lifestyle modifications (Vivekananda & Faizuddin, 2019). With two 
exceptions (Omori et al., 2018; Sales-Peres et al., 2017), periodon-
tal parameters such as gingival indices, PD and CAL improved until 
follow-up. The detailed outcomes of these five included publications 
are summarized in Table 7.

4  | DISCUSSION

Following a systematic search in the literature, a total of 13 widely 
accepted guidelines for risk factor control interventions were se-
lected. These counselling interventions included smoking cessation, 
diabetes control, physical exercise (activity), change of diet, carbohy-
drate (dietary sugar) reduction and weight loss. With a subsequent 
second systematic search, 28 studies were included evaluating the 
impact of these interventions in patients with periodontitis. In re-
lation to the effects on the periodontal condition in periodontitis 
patients, the present systematic review indicates a moderate to high 
effectiveness of smoking cessation and dietary counselling, whereas 
the impact of diabetes control, physical exercise (activity), carbohy-
drate (dietary sugar) reduction and weight loss on periodontal condi-
tion was limited.

Upon aiming to improve periodontal treatment outcomes and 
the maintenance of periodontal health, earlier evidence from a 
narrative review on the impact of subject-based risk factor control 
on periodontitis suggested that second to improving oral hygiene, 
smoking cessation was the most important part of periodontal ther-
apy (Ramseier, 2005). In a more recent systematic review on the 
promotion of healthy lifestyles, smoking cessation was shown to be 
effective when applied in the dental practice while further evidence 
for dietary counselling in the dental setting was limited (Ramseier & 
Suvan, 2015). Following the assessment of 28 clinical studies, the 
present systematic review reveals that previous evidence for risk 
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factor control interventions for smoking cessation was strength-
ened and more evidence for the efficiency of dietary counselling 
was established specifically in patients with periodontitis. In brief, 
over the past two decades evidence for the need of counselling in-
terventions has emerged while the efficiency of these interventions 
has increased. Consequently, in patients with periodontitis, next to 
improving oral hygiene and supporting smokers to quit, the promo-
tion of healthy lifestyles, such as dietary counselling, needs to be 
adopted in everyday periodontal care.

So far, current evidence for the efficiency of dietary interven-
tions in periodontitis patients has been moderate when studies were 
selected assessing one single aspect of the intervention such as 
carbohydrate (dietary sugar) reduction alone. Furthermore, counsel-
ling intervention studies mainly focussing on weight loss generally 
included multiple aspects such as dietary changes or the increase in 
physical activity (exercise). Similarly, risk factor control interventions 
in periodontitis patients with type 2 diabetes commonly involved 
combinations of dietary counselling, physical exercise and weight 
loss. Accordingly, with this systematic review, several studies were 
qualifying for more than one risk factor control intervention such as 
physical exercise (activity) and dietary changes (Omori et al., 2018) 
or weight loss, carbohydrate (dietary sugar) reduction and dietary 
interventions (Kondo et al., 2014), respectively. Clinical studies spe-
cifically targeting the counselling intervention of one single risk fac-
tor were sparse or non-existent possibly even due to ethical reasons. 
Consequently, most clinical practice guidelines selected for this sys-
tematic review suggested to adopt comprehensive approaches and 
further inter-professional measures in order to tackle several risk 
factors for chronic or noncommunicable diseases.

Numerous risk factors associated with periodontitis are over-
lapping and intensifying each other. Additionally, the proximity 
of the risk factor may have an impact on the causality (Bouchard, 
Carra, Boillot, Mora, & Range, 2017). Moreover, interventions for 
physical exercise (activity), change of diet, carbohydrate reduc-
tion and weight loss may be both interrelated and interdependent. 
Interestingly, in the study by Sudhanshu et al. (2017) it remained 
unclear whether a yogic intervention provided had a positive im-
pact on periodontal health due to the increase in physical activity 
or due to the yoga-induced stress reduction as it was suggested by 
the authors (Sudhanshu et al., 2017).Consequently, while adopting a 
holistic approach, an inter-professional collaboration conducted by 
a team of healthcare providers such as physicians, nutritionists and 
psychologists may need to be considered (WHO, 2006). However, 
studies demonstrating the benefit of this collaboration are lacking in 
periodontal medicine. Moreover, it seems to be critical for risk fac-
tor control interventions to be delivered by the dental team since 
previous research investigating the effects of counselling delivered 
by external psychologists were unable to find additional benefits 
(Stenman, Lundgren, Wennstrom, Ericsson, & Abrahamsson, 2012; 
Zare Javid et al., 2014). According to the available evidence today, 
even though collaborative multidisciplinary approaches for healthy 
lifestyle interventions are promoted by widely accepted guidelines, 
their impact in patients with periodontitisis limited or non-existent.TA
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Periodontitis patients benefit from additional risk factor control 
interventions in order to improve periodontal treatment outcomes 
and the maintenance of periodontal stability. However, even though 
a limited number of 13 widely accepted guidelines for risk factor 
control interventions were identified with the present systematic 
review, many more different counselling strategies were described 
in the literature. Therefore, conducting meta-analyses for a total of 
six risk factors and their respective interventions was not indicated 
with the clinical studies selected in the present systematic review. 
Moreover, in most of the studies assessing various associations with 
periodontal health such as improved glycaemic control or reduced 
body weight, no counselling interventions were performed. For this 
reason, several studies needed to be excluded (Baumgartner et al., 
2009; Costa et al., 2013; Saengtipbovorn & Taneepanichskul, 2014). 
In summary, it remains inconclusive as for which counselling ap-
proach might be beneficial for specific risk factor control interven-
tions and thus indicated with periodontitis patients.

A few limitations of the present systematic review need to be 
discussed. In general, both internationally and nationally accepted 
guidelines for risk factor control interventions have been produced 
and distributed for all healthcare providers. Therefore, specific 
guidelines, for example for diabetes control often include phar-
macological support prescribed by the physician (Qaseem, Barry, 
Humphrey, & Forciea, 2017). Furthermore, interventions for weight 
loss may include additional pharmacological support (Apovian et al., 
2015) or surgical interventions (Snow et al., 2005) which may tempo-
rarily deteriorate the periodontal condition (Fontanille et al., 2018). 
Such interventions will not be provided by the periodontal care team 
alone and thus need both collaboration with and referral to addi-
tional health care providers.

The overall quality of evidence was found to be low or minimal, 
and most of the selected intervention studies were at a medium or 
high risk of bias. Moreover, with the studies selected for this system-
atic review, a high level of heterogeneity was observed concerning 
study designs including both intervention type and study duration.

A few suggestions for further research could be mentioned. 
Future clinical studies investigating the impact of various risk factor 
control interventions need to give more detailed information about 
the process of the counselling being applied. Specifically, the under-
lying mechanisms need to be further investigated concerning the 
use of empathic or reflective language or the methods on how to 
increase awareness, change talk and self-efficacy in the patients en-
rolled (Kitzmann, Ratka-Krueger, Vach, & Woelber, 2019). Moreover, 
due to the recent emphasis in global campaigns aiming for the reduc-
tion in refined (dietary) sugars and carbohydrates on a population 
level (von Philipsborn et al., 2019) there appears to be a need for 
more intensive research about personalized counselling approaches 
as well as the potential benefits of a single carbohydrate (dietary 
sugar) reduction in patients suffering from those consequences 
of increased intake of refined sugars such as diabetes type 2 and 
periodontitis.

In addition to the need of intervention studies for carbohydrate 
(dietary sugar) reduction, there appears to be a need for further 

studies on changes of micronutrients intake (Van der Velden et al., 
2011) or alcohol reduction (Wang, Lv, Wang, & Jiang, 2016), respec-
tively (Hujoel & Lingstrom, 2017). Furthermore, with both dietary 
intervention studies, for example for carbohydrate (dietary sugar) 
reductions and weight loss, it may be recommended to implement 
food diaries along with the counselling interventions (Kondo et al., 
2014; Omori et al., 2018; Woelber et al., 2016, 2019). These rec-
ommendations are in line with earlier recommendations emphasiz-
ing the benefits of self-monitoring in studies with self-administered 
plaque control (Newton & Asimakopoulou, 2015).

In conclusion, current evidence on the effect of health be-
haviour interventions in periodontal care suggests that interven-
tions for smoking cessation and diabetes control are effective, thus 
emphasizing the need of behavioural support in periodontal care.

While different policies and recommendations may be ad-
opted in periodontal settings throughout different countries, a 
common risk factor approach may generally be suggested in all 
future clinical practice guidelines adopting risk factor control in-
terventions into professional periodontal care (Sheiham & Watt, 
2000). The promotion of healthy lifestyle should take place within 
a framework of evidence-based behaviour change interventions. 
Consequently, an interdisciplinary collaboration of both research-
ers and clinicians may need to be established and thus periodontal 
care providers may consider adopting a referral system to improve 
future evidence-based periodontal care and their patients’ quality 
of life.
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