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Abstract 

When elderly become frail and in need for complex care, they can no longer live independently at home and may be 
admitted to nursing homes. Various studies have shown that oral health in this population is remarkably poor, which 
may lead to distressing situations and impacts quality of life. A variety of definitions or descriptions for oral health 
is used. Without a uniform parameter, it is impossible to determine whether oral health in institutionalized elderly 
is actually improving or deteriorating over time, as well as the effect of (preventive) interventions. In search for an ade-
quate and clinically applicable parameter to determine oral health in this specific patient group, this scoping review 
aims to give an overview of the currently used parameters for determining oral health in institutionalized elderly. 
Ninety different parameters were identified, and 50 parameters were solely used by one study. Only 4 parameters 
were frequently used (in > 20 studies). The relevance of these parameters for this specific patient group is discussed. 
To aid the planning and commissioning of future research and patient care, there is an urgent need for an adequate 
and uniform parameter for oral health determination in institutionalized elderly.

Keywords Oral health, Institutionalized elderly, Patient care

Background
The elderly population is increasing rapidly. It is esti-
mated that by 2050 the population of the ‘oldest old’ 
(80 years and over) will be more than tripled [1]. This will 
have a major impact on healthcare systems, as elderly 
are susceptible to frailty and care-dependency. Frailty is 
defined as a state in which elderly are vulnerable to sud-
den changes in health status because of a decline in phys-
iological function and reserve [2]. Very often, frail elderly 
have more than one chronic disease (co-morbidity) and 
show limitations in daily activity (disability) [3].

When elderly become frail and in need of complex care, 
they can no longer live independently at home and may 
be admitted to nursing homes. Among these institution-
alized elderly oral health is often poor, with high preva-
lence of caries and radices relictae, accompanied by poor 
oral hygiene [4–6], oral dryness, oral pain and poor oral 
function [7]. This can be a major risk factor for general 
health and quality of life [8, 9]. Poor oral health, espe-
cially periodontal disease, is associated with several sys-
temic chronic conditions, such as cardiovascular disease, 
type 2 diabetes mellitus, rheumatoid arthritis, inflamma-
tory bowel disease, Alzheimer disease, nonalcoholic fatty 
liver disease, certain cancers and aspiration pneumonia 
[10, 11]. Loss of teeth or broken teeth can cause chew-
ing problems leading to changes in nutritional intake 
which can result in an easy to chew diet with low pro-
tein and low levels of vitamins [12] and malnutrition [13]. 
Therefore, in frail elderly, maintaining good oral health is 
essential for systemic health and quality of life.
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An important risk factor for poor oral health is the use 
of specific medication or combinations of medication, 
which is frequently seen among older adults. In case of 
polypharmacy (i.e. 4 or more different medication), the 
risk of developing a dry mouth is high [14]. A low level 
or poor quality of saliva rapidly increases the risk for 
caries and periodontitis [15, 16]. Other risk factors that 
can contribute to the deterioration of oral health is the 
reported change in oral care behavior including oral 
self-care. Among a group of home-dwelling, frail elderly 
almost half (44%) of the participants reported difficul-
ties with visiting the dentist [17]. There are various rea-
sons mentioned for the decline in dental office visits: low 
energy, the perceived effort does not weigh up against the 
perceived efforts, dental fear and the (perceived) lack of 
availability of dental care [17, 18]. Among institutional-
ized elderly visiting the dentist is even more problematic, 
as they fully depend on caretakers to organize oral (self ) 
care [4].

The older institutionalized patient can therefore be 
considered as particularly vulnerable with a high risk of 
developing poor oral health in a short period of time. 
As the elderly population is growing rapidly and peo-
ple tend to retain their natural teeth until high age, oral 
health problems in institutionalized elderly will rap-
idly increase as well. In the past years, there has been 
a remarkable increase in research articles focusing on 
oral health in institutionalized elderly, most of them 
on the prevalence of oral health problems. All studies 
in this domain show comparable results, i.e. poor oral 
health and poor oral hygiene are omnipresent in insti-
tutionalized elderly. Research designed as clinical tri-
als to determine the outcomes of preventive oral health 
care measures or interventions for institutionalized 
elderly are rare. Furthermore, studies assessing oral 
health in institutionalized elderly use a variety of defi-
nitions or descriptions for oral health. Although there 
is consensus on a definition of oral health [19], lack of 
a universal parameter, or combination of parameters, 
to assess oral health in institutionalized elderly makes 
it impossible to compare outcomes of different studies. 
Even more important: without a clear parameter, it is 
impossible to determine whether oral health in institu-
tionalized elderly is actually improving or deteriorating 
over time, as well as the effect of (preventive) interven-
tions. Given the concerns about the effect of poor oral 
health on quality of life and healthy ageing in a physi-
cal and mental context and the newly formulated goals 
of global institutions as The World Health Organiza-
tion and The United Nations Decade of Healthy Age-
ing (2021–2030) [20], this is problematic. In search 
for an adequate and clinically applicable parameter to 
determine oral health in institutionalized elderly, this 

scoping review aims to give an overview of the cur-
rently used parameters in literature for determining 
oral health in institutionalized elderly.

Methods
This scoping review was executed according to the 
PRISMA-ScR checklist [21].

The databases MEDLINE, Cinahl and Cochrane 
Library were searched between January 1st and Janu-
ary 18th 2024 for research articles that reported on oral 
health in institutionalized elderly. A combination of 
MeSH Terms and free text words were used:

1. Oral health
2. Elderly, aged
3. Nursing home, institutionalized

As the aim of this study was to provide an overview 
of all relevant oral health research in institutional-
ized elderly, and there was merely no research avail-
able before 1980’s on this topic, it was chosen to set the 
time-frame from 1970-on.The online search strategy 
can be found in the Supplementary file 1.

Selection criteria were: original articles on oral health 
in institutionalized elderly of which full text was avail-
able in English or Dutch. If no full text was available, 
corresponding authors were contacted by email once. 
When authors did not respond within 2 weeks, the arti-
cle was excluded. Reviews were scanned by hand for 
relevant studies.

Exclusion criteria were: no original articles (i.e. 
reviews or validation studies), articles reporting on 
oral health in community-dwelling elderly only, articles 
of which no full text (in English or Dutch) was avail-
able and articles in which oral health was not clearly 
described. Except for reviews and validation studies, 
there was no exclusion based on study design. As the 
main purpose of this study was to determine which 
parameters for oral health in institutionalized elderly 
are used in current research, the articles themselves did 
not undergo a quality assessment. Therefore, no inter-
rater reliability was calculated.

After the first screening for relevancy of the abstracts, 
studies were selected based on the in- and exclusion 
criteria. Screening of the abstracts and selection of the 
articles based on the in- and exclusion criteria was done 
independently by three researchers (AVa, MdS and MB). 
Afterwards, the results were compared and differences 
were discussed. Consensus among all three researches 
had to be reached for an article to be in- or excluded. 
When no consensus was reached, a fourth researcher 
(AVi) was consulted.
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Data extraction
All study populations consisted of institutionalized 
elderly, as this was an inclusion criterion. Oral health 
assessment was the main variable for which data were 
extracted. Data-extraction was done in triplicate. Name 
of the assessment (e.g. DMFT, CPITN etc.), detailed 
description of the assessment and the assessor were 
listed. The oral health parameters identified were catego-
rized in 3 categories (objective, subjective or combined 
parameters) and clustered in subdivisions to facilitate 
interpretation.

Results
Study selection
The selection process is shown in Fig.  1. A total of 497 
articles were identified (Medline n = 343, Cinahl n = 5 
and Cochrane Library n = 149). Duplicates (n = 30) 
were removed. After screening titles and abstracts for 
relevancy, another 308 articles were excluded. Of the 
remaining studies, full text was assessed. Full text was 
unavailable for 20 titles. Twenty-seven studies were 
excluded as they did not include institutionalized elderly. 
Systematic reviews (n = 10) and validation studies 
(n = 2) were also excluded, however, two studies [22, 23] 
retrieved from the reference list of the systematic review 
of Rejnefelt et  al. [24] were added. Eight studies were 
excluded because oral health parameters were not or not 
clearly described in the methods-section, and one study 
was excluded because it only focused on dental implants. 

This resulted in 91 included studies. It appeared that some 
of the included studies derived from the same study group 
(same authors) and used the same study population and 
study protocol (i.e. the same parameters were used to 
assess oral health). In order to prevent bias to our results, 
it was decided to cluster these studies into one study per 
study group. This resulted in 12 studies being clustered 
into 5 studies (i.e. exclusion of 7 studies) [25–36]. Alto-
gether, 86 studies were included for analysis.

In the decades 1970–2010, 23 studies were included, 
from 2010 up to 2023, 63 studies were included, indicat-
ing increased interest in this topic. Most studies (n = 77) 
were conducted in high-income countries based on the 
New World Bank country classification (2022–2023) [37], 
no studies were conducted in low-income countries (for 
details see Supplementary files 2 and 3).

Oral health parameters
The definition or description of oral health, the 
parameter(s) used and the number of studies in which the 
parameter was used are listed and described in Tables 1, 
2 and 3. The following categories were defined:

1) Objective parameters (Table 1).

Objective parameters objectively qualify oral health 
(i.e. without the patient’s opinion). These parameters 
usually focused on one single aspect of oral health. 
Objective parameters were subdivided into 8 categories 

Fig.1 Flow diagram of the selection process



Page 4 of 17Bakker et al. BMC Oral Health          (2024) 24:272 

Ta
bl

e 
1 

O
bj

ec
tiv

e 
pa

ra
m

et
er

s

A
ss

es
sm

en
t

N
um

be
r 

of
 u

ni
qu

e 
st

ud
ie

s

St
ud

ie
s

D
es

cr
ip

tio
n 

of
 a

ss
es

sm
en

t

D
en

ta
l s

ta
tu

s
63

D
M

FT
 –

 d
ec

ay
ed

, m
is

se
d,

 fi
lle

d 
te

et
h

38
[2

9,
 3

5,
 3

8–
73

]
D

ec
ay

ed
 M

is
se

d 
Fi

lle
d 

Te
et

h 
In

de
x

- B
as

ed
 o

n 
th

e 
pr

es
en

ce
 o

f t
ee

th
 a

nd
 u

se
 o

f d
en

tu
re

s, 
el

de
rs

 w
er

e 
cl

as
si

fie
d 

as
 C

D
: c

om
pl

et
e 

de
nt

ur
es

, e
de

nt
ul

ou
s 

w
ith

ou
t C

D
, p

ar
tia

lly
 d

en
ta

te
 w

ith
 p

ro
st

he
si

s 
an

d 
pa

rt
ia

lly
 

de
nt

at
e 

w
ith

ou
t p

ro
st

he
si

s 
[3

8]
- I

nc
lu

di
ng

 ro
ot

 c
ar

ie
s 

[5
2]

D
M

F(
R)

S 
– 

de
ca

ye
d,

 m
is

se
d,

 fi
lle

d 
(ro

ot
) s

ur
fa

ce
s

3
[6

0,
 7

4,
 7

5]
D

ec
ay

ed
 fi

lle
d 

(ro
ot

) s
ur

fa
ce

s

D
en

ta
l s

ta
tu

s 
(p

re
se

nc
e 

an
d 

nu
m

be
r o

f t
ee

th
)

21
[5

, 2
7,

 4
0,

 4
5,

 5
7,

 7
1,

 7
6–

90
]

Pr
es

en
ce

 (0
 o

r 1
) o

f o
w

n 
te

et
h 

an
d/

or
 th

e 
nu

m
be

r o
f t

ee
th

N
um

be
r o

f o
cc

lu
di

ng
 p

ai
rs

6
[2

7,
 4

0,
 6

9,
 7

7,
 7

9,
 9

1]
N

um
be

r o
f f

un
ct

io
na

l o
cc

lu
di

ng
 p

ai
rs

 w
ith

 s
ta

tic
 c

on
ta

ct
s

D
en

ta
l t

re
at

m
en

t n
ee

d
6

[2
7,

 2
9,

 4
6,

 5
6,

 8
4,

 9
2]

- G
ra

de
s 

0:
 n

o 
tr

ea
tm

en
t n

ee
de

d,
 1

: t
re

at
m

en
t n

ee
de

d 
[2

7]
- R

es
to

ra
tiv

e/
pr

os
th

od
on

tic
/e

xt
ra

ct
io

ns
/u

rg
en

t c
ar

e 
[5

6]
- N

ee
d 

fo
r t

re
at

m
en

t: 
fil

lin
g/

ex
tr

ac
tio

n/
de

nt
ur

e/
ot

he
r [

29
, 9

2]
- T

re
at

m
en

t n
ee

d:
 p

re
se

nc
e 

of
 re

ta
in

ed
 ro

ot
s, 

de
ca

ye
d 

te
et

h,
 

su
sp

ic
io

us
 c

ha
ng

es
 m

uc
os

a 
or

 s
w

el
lin

g 
[4

6]
- D

en
ta

l t
re

at
m

en
t n

ee
d:

 p
re

ve
nt

iv
e,

 ro
ut

in
e,

 n
on

-u
rg

en
t, 

ur
ge

nt
 o

r i
m

m
ed

ia
te

 e
m

er
ge

nc
y 

[7
2]

- S
im

pl
e/

co
m

pl
ex

 tr
ea

tm
en

t, 
de

nt
al

 tr
ea

tm
en

t, 
ex

tr
ac

tio
ns

 
[8

4]

D
en

ta
l r

is
k 

as
se

ss
m

en
t

1
[6

3]
In

di
vi

du
al

 d
en

ta
l r

is
k 

as
se

ss
m

en
t w

as
 g

ra
de

d 
fro

m
 1

 to
 4

 
ac

co
rd

in
g 

to
: g

en
er

al
 ri

sk
 (g

en
er

al
 h

ea
lth

, c
om

pl
ia

nc
e)

, 
te

ch
ni

ca
l r

is
k 

(p
re

vi
ou

s 
de

nt
al

 w
or

k)
, d

en
ta

l c
ar

ie
s 

ris
k 

an
d/

or
 p

er
io

do
nt

iti
s 

ris
k

Ro
ot

 c
ar

ie
s 

in
de

x
5

[3
9,

 5
0,

 7
4,

 8
6,

 9
3]

G
ra

de
s 

1–
5 

on
 b

uc
ca

l s
id

e 
of

 te
et

h

Ro
ot

 a
nd

/o
r c

or
on

al
 c

ar
ie

s
12

[3
5,

 5
1,

 5
6,

 7
2,

 7
5,

 7
6,

 8
3–

85
, 9

0,
 9

4,
 9

5]
N

um
be

r o
f t

ee
th

 w
ith

 ro
ot

 c
ar

ie
s 

an
d/

or
 c

or
on

al
 c

ar
ie

s

C
lin

ic
al

 d
en

ta
l f

un
ct

io
na

lit
y 

sc
or

e
1

[9
6]

Sc
or

e 
ba

se
d 

on
 th

e 
nu

m
be

r o
f o

cc
lu

di
ng

 c
on

ta
ct

s 
an

d 
w

he
th

er
 th

ey
 a

re
 e

ve
nl

y 
di

st
rib

ut
ed

 b
et

w
ee

n 
ja

w
s

O
ra

l h
ea

lth
 st

at
us

4
O

ra
l h

ea
lth

 s
ta

tu
s, 

or
al

 c
ar

e 
st

at
us

, o
ra

l s
ta

tu
s

3
[8

7,
 9

2,
 9

7]
- O

ra
l h

ea
lth

 s
ta

tu
s 

sc
or

ed
 a

s 
po

or
/m

ed
iu

m
/g

oo
d,

 b
as

ed
 

on
 s

ev
er

al
 c

lin
ic

al
 a

sp
ec

ts
 (d

en
ta

l v
is

its
/o

ra
l m

uc
os

a 
co

nd
i-

tio
n/

pr
es

en
ce

 o
f t

ee
th

) [
97

]
- O

ra
l c

ar
e 

st
at

us
 o

f t
ee

th
, m

uc
ou

s 
m

em
br

an
es

 a
nd

 d
en

tu
re

s 
sc

or
ed

 a
s 

go
od

/f
ai

r/
po

or
 [9

2]
- P

re
se

nc
e 

of
 o

ra
l s

ta
tu

s 
pr

ob
le

m
s: 

gi
ng

iv
iti

s, 
ca

rie
s, 

to
ot

h 
fra

ct
ur

e 
[8

7]



Page 5 of 17Bakker et al. BMC Oral Health          (2024) 24:272  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ss

es
sm

en
t

N
um

be
r 

of
 u

ni
qu

e 
st

ud
ie

s

St
ud

ie
s

D
es

cr
ip

tio
n 

of
 a

ss
es

sm
en

t

O
ra

l h
ea

lth
 in

de
x

1
[7

1]
O

ra
l h

ea
lth

 in
de

x 
w

as
 c

re
at

ed
: r

an
gi

ng
 fr

om
 0

–9
, t

he
 s

um
 

of
 a

ll 
pa

ra
m

et
er

s. 
O

H
I s

co
re

 o
f l

es
s 

th
an

 3
 w

as
 a

cc
ep

ta
bl

e,
 

hi
gh

er
 s

co
re

 th
an

 6
 w

as
 h

ig
h 

ne
ed

 fo
r o

ra
l c

ar
e.

 P
ar

am
et

er
s: 

ca
rie

s/
ro

ot
 re

m
na

nt
s, 

pe
rio

do
nt

iu
m

, o
ra

l h
yg

ie
ne

 a
nd

 d
en

-
tu

re

Pe
rio

do
nt

al
 p

ar
am

et
er

s
42

Pe
rio

do
nt

al
 s

ta
tu

s 
C

PI
TN

 o
r C

PI
15

[3
2,

 3
9,

 4
6,

 4
8,

 5
1,

 5
6,

 6
1,

 6
2,

 6
4,

 6
5,

 6
7,

 7
4,

 8
5,

 8
6,

 9
8]

Co
m

m
un

ity
 P

er
io

do
nt

al
 In

de
x 

of
 T

re
at

m
en

t N
ee

ds
: a

 s
cr

ee
n-

in
g 

to
ol

 to
 a

ss
es

s 
pr

es
en

ce
 o

r a
bs

en
ce

 o
f p

er
io

do
nt

al
 

po
ck

et
s, 

ca
lc

ul
us

 a
nd

 g
in

gi
va

l b
le

ed
in

g
Co

m
m

un
ity

 P
er

io
do

nt
al

 In
de

x 
(C

PI
) i

s 
th

e 
m

od
ifi

ed
 v

er
si

on
 

of
 C

PI
TN

Pe
rio

do
nt

al
 p

ar
am

et
er

s 
ac

co
rd

in
g 

to
 N

at
io

na
l I

ns
tit

ut
e 

of
 D

en
ta

l R
es

ea
rc

h 
C

rit
er

ia
1

[5
3]

Pr
es

en
ce

 o
f d

en
ta

l p
la

qu
e,

 b
le

ed
in

g,
 c

al
cu

lu
s, 

gi
ng

iv
al

 re
ce

s-
si

on
, p

oc
ke

tin
g,

 le
ve

l o
f a

tt
ac

hm
en

t

Pe
rio

do
nt

al
 s

cr
ee

ni
ng

 (a
nd

 re
co

rd
in

g)
 in

de
x

3
[4

4,
 5

8,
 5

9]
Sc

or
e 

0–
4 

fo
r e

ac
h 

se
xt

an
t b

as
ed

 o
n 

m
ea

su
rin

g 
pe

rio
do

nt
al

 
po

ck
et

s 
an

d 
th

e 
ex

te
nd

 o
f t

he
 re

su
lti

ng
 b

le
ed

in
g

M
ea

su
rin

g 
po

ck
et

 d
ep

th
1

[5
5]

M
ea

su
re

d 
m

es
ia

lly
 a

nd
 d

is
ta

lly
 o

f a
ll 

el
em

en
ts

, s
co

re
s 

cl
us

-
te

re
d 

in
 <

 4
 m

m
, =

 4
 m

m
 a

nd
 >

 4
 m

m

A
ss

es
sm

en
t o

f p
er

io
do

nt
al

 s
ta

tu
s

1
[4

5]
Pe

rio
do

nt
al

 s
ta

tu
s 

de
sc

rib
ed

 b
y 

pr
es

en
ce

 o
f c

al
cu

lu
s 

an
d 

bl
ee

di
ng

 o
n 

pr
ob

in
g

D
ut

ch
 P

er
io

do
nt

al
 S

cr
ee

ni
ng

 In
de

x
1

[7
1]

Ea
ch

 s
ex

ta
nt

 is
 s

co
re

d 
ba

se
d 

on
 p

oc
ke

t d
ep

th
 (r

an
ge

 0
–4

). 
H

ig
he

st
 s

co
re

 is
 th

e 
pa

tie
nt

’s 
D

PS
I s

co
re

Ex
te

nt
 a

nd
 s

ev
er

ity
 in

de
x 

sc
or

e
1

[5
2]

Pe
rio

do
nt

al
 s

co
re

 b
as

ed
 o

n 
th

e 
ex

te
nt

 (<
 3

0%
 is

 lo
ca

l-
iz

ed
, >

 3
0%

 is
 g

en
er

al
iz

ed
) a

nd
 s

ev
er

ity
 (c

lin
ic

al
 a

tt
ac

hm
en

t 
le

ve
l s

lig
ht

ly
 (1

–2
 m

m
), 

m
od

er
at

el
y 

(3
–4

 m
m

) o
r s

ev
er

el
y 

(5
 m

m
)

Pe
rio

do
nt

al
 d

is
ea

se
 /

 to
ot

h 
m

ob
ili

ty
2

[4
5,

 7
6]

M
ill

er
’s 

cl
as

si
fic

at
io

n 
on

 to
ot

h 
m

ob
ili

ty

To
ot

h 
m

ob
ili

ty
1

[5
5]

To
ot

h 
m

ob
ili

ty
 g

ra
de

d 
in

 1
: h

or
iz

on
ta

l m
ob

ili
ty

 
le

ss
 th

an
 1

 m
m

, 2
: b

et
w

ee
n 

1 
an

d 
2 

m
m

 m
ob

ili
ty

, 3
: h

or
iz

on
-

ta
l m

ob
ili

ty
 >

 2
 m

m

Ca
lc

ul
us

 in
de

x
5

[3
9,

 4
3,

 4
5,

 8
6,

 9
4]

- V
ol

pe
-M

an
ho

ld
 In

de
x 

[3
9,

 8
6]

- C
al

cu
lu

s 
in

de
x;

 ra
ng

in
g 

0–
3 

[4
3]

- P
re

se
nc

e/
ab

se
nc

e 
ca

lc
ul

us
 [4

5]
- A

ve
ra

ge
 c

al
cu

lu
s 

sc
or

e 
[9

4]

G
in

gi
vi

tis
/p

er
io

do
nt

iti
s 

as
se

ss
m

en
t

1
[9

5]
Po

ck
et

 d
ep

th
 >

 5
.5

 m
m

, b
le

ed
in

g,
 s

up
pu

ra
tio

n 
an

d 
/ 

or
 to

ot
h 

m
ob

ili
ty

 c
la

ss
 II

I



Page 6 of 17Bakker et al. BMC Oral Health          (2024) 24:272 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ss

es
sm

en
t

N
um

be
r 

of
 u

ni
qu

e 
st

ud
ie

s

St
ud

ie
s

D
es

cr
ip

tio
n 

of
 a

ss
es

sm
en

t

Pl
aq

ue
 in

de
x

21
[5

, 3
2,

 3
9,

 4
1,

 5
0,

 5
5,

 5
8–

60
, 7

1,
 7

2,
 8

0–
82

, 8
6,

 8
8,

 9
3,

 9
4,

 
99

–1
01

]
- P

la
qu

e 
in

de
x 

gr
ad

es
 0

–3
 [3

9,
 4

1,
 5

0,
 6

0,
 7

1,
 8

0,
 8

6,
 8

8,
 9

4,
 

99
, 1

01
]

- P
la

qu
e 

in
de

x 
gr

ad
es

 0
–2

 [5
]

- M
od

ifi
ed

 p
la

qu
e 

in
de

x 
[8

2]
- Q

ui
gl

y-
H

ei
n 

in
de

x 
gr

ad
es

 0
–5

 [5
8,

 8
6]

- M
uc

os
al

 p
la

qu
e 

in
de

x 
(M

PS
) –

 d
en

ta
te

 +
 e

de
nt

ul
ou

s, 
gr

ad
es

 
1–

4 
[9

3,
 1

00
]

- P
la

qu
e 

co
nt

ro
l r

ec
or

d 
or

 fu
ll 

m
ou

th
 p

la
qu

e 
sc

or
e 

(u
si

ng
 

pl
aq

ue
 in

di
ca

to
r, 

ca
lc

ul
at

ed
 p

er
ce

nt
ag

e)
 [3

2,
 4

1,
 5

9]
- A

pp
ro

xi
m

al
 p

la
qu

e 
in

de
x 

de
te

rm
in

ed
 in

 p
er

ce
nt

ag
es

 [5
5]

Bl
ee

di
ng

 in
de

x
7

[3
2,

 3
5,

 4
5,

 5
5,

 8
6,

 9
3,

 9
8]

- M
od

ifi
ed

 s
ul

cu
s 

bl
ee

di
ng

 in
de

x,
 g

ra
de

s 
0–

3 
[9

3]
- P

ap
ill

a 
bl

ee
di

ng
 in

de
x 

[8
6]

- G
in

gi
va

l b
le

ed
in

g 
in

de
x 

[3
2,

 3
5,

 9
8]

- P
re

se
nc

e 
of

 b
le

ed
in

g 
af

te
r p

ro
bi

ng
 [4

5]
- S

ul
cu

s 
bl

ee
di

ng
 in

de
x 

[5
5]

G
in

gi
va

l/g
in

gi
vi

tis
 in

de
x

12
[3

9,
 5

0,
 6

0,
 6

2,
 7

2,
 7

3,
 8

0,
 8

2,
 8

6,
 8

8,
 9

9,
 1

02
]

- V
is

ua
l a

pp
ea

ra
nc

e 
of

 in
fla

m
m

at
io

n 
gr

ad
es

 0
–2

/0
–3

 [3
9,

 5
0,

 
60

, 6
2,

 7
2,

 7
3,

 8
0,

 8
6,

 8
8,

 9
9,

 1
02

]
- M

od
ifi

ed
 g

in
gi

va
l i

nd
ex

 [7
3,

 8
2]

O
ra

l h
yg

ie
ne

23
O

ra
l H

yg
ie

ne
 In

de
x 

(O
H

I)
10

[4
0,

 4
3,

 4
6,

 4
7,

 4
9,

 5
4,

 7
3,

 8
3,

 8
6,

 1
02

]
- O

H
I: 

co
m

bi
na

tio
n 

of
 d

eb
ris

 in
de

x 
an

d 
ca

lc
ul

us
 in

de
x 

fo
r 1

2 
to

ot
h 

su
rf

ac
es

—
gr

ad
es

 0
–3

 [4
9,

 8
6]

- s
-O

H
I: 

us
es

 o
nl

y 
6 

to
ot

h 
su

rf
ac

es
 [4

0,
 4

3,
 5

4,
 7

3,
 8

3,
 1

02
]

- m
-O

H
I: 

su
m

m
at

io
n 

of
 a

ve
ra

ge
 d

eb
ris

 in
de

x 
an

d 
ca

lc
ul

us
 

in
de

x 
[4

6]
- U

M
-O

H
I: 

us
in

g 
di

sc
lo

si
ng

 a
ge

nt
, d

et
er

m
in

es
 p

la
qu

e 
in

 1
2 

re
gi

on
s 

[4
7]

D
en

tu
re

 H
yg

ie
ne

 In
de

x
8

[3
2,

 4
0,

 4
1,

 5
5,

 5
8,

 8
1,

 8
3,

 9
8]

- G
ra

de
s 

ex
ce

lle
nt

, f
ai

r, 
po

or
 [4

0,
 8

3]
- P

er
ce

nt
ag

e 
0–

10
0%

 [3
2,

 4
1,

 8
1,

 9
8]

- S
co

rin
g 

de
nt

at
e/

m
uc

os
al

 s
ur

fa
ce

 o
f t

he
 d

en
tu

re
, m

ax
im

um
 

sc
or

e 
10

 [5
5]

D
en

tu
re

 c
le

an
lin

es
s

1
[9

0]
D

en
tu

re
 c

le
an

lin
es

s 
w

as
 d

efi
ne

d 
as

 g
oo

d,
 m

ed
iu

m
, p

oo
r

Bi
ofi

lm
 in

de
x 

fo
r d

en
tu

re
s

1
[1

01
]

Sc
or

e 
0–

4 
fo

r p
re

se
nc

e 
of

 b
io

fil
m

 o
n 

th
e 

de
nt

ur
e 

in
 5

 a
re

as

Fo
od

 d
eb

ris
 /

 d
eb

ris
 in

de
x

5
[4

0,
 4

3,
 8

3,
 8

6,
 9

0]
- F

oo
d 

de
br

is
 a

ft
er

 ri
ns

in
g,

 6
-p

oi
nt

 s
ca

le
 [8

6]
- D

eb
ris

 in
de

x,
 ra

ng
in

g 
0–

3 
[4

0,
 4

3,
 8

3,
 9

0]

To
ng

ue
 c

oa
tin

g 
in

de
x

2
[7

6,
 9

9]
- T

on
gu

e 
co

at
in

g 
co

ve
ra

ge
, g

ra
de

s 
0–

4 
[9

9]
- U

si
ng

 th
e 

cl
as

si
fic

at
io

n 
by

 M
iy

az
ak

i [
76

]

O
ra

l h
yg

ie
ne

 a
ss

es
sm

en
t b

as
ed

 o
n 

de
pe

nd
en

cy
1

[9
2]

Th
e 

ex
te

nt
 to

 w
hi

ch
 th

e 
pa

tie
nt

 c
an

 in
de

pe
nd

en
tly

 p
ra

ct
ic

e 
or

al
 h

yg
ie

ne

In
de

pe
nd

en
ce

 o
f o

ra
l c

ar
e

1
[7

6]
Th

e 
ab

ili
ty

 to
 in

de
pe

nd
en

tly
 p

er
fo

rm
 o

ra
l s

el
fc

ar
e



Page 7 of 17Bakker et al. BMC Oral Health          (2024) 24:272  

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ss

es
sm

en
t

N
um

be
r 

of
 u

ni
qu

e 
st

ud
ie

s

St
ud

ie
s

D
es

cr
ip

tio
n 

of
 a

ss
es

sm
en

t

O
ra

l h
yg

ie
ne

 s
ta

tu
s

2
[3

5,
 8

7]
- P

re
se

nc
e 

of
 c

al
cu

lu
s, 

pl
aq

ue
 a

nd
 g

in
gi

va
l b

le
ed

in
g 

us
ed

 
fo

r a
 s

ub
je

ct
iv

e 
as

se
ss

m
en

t b
as

ed
 o

n 
th

e 
de

nt
is

ts
’ ju

dg
e-

m
en

t t
o 

ev
al

ua
te

 o
ra

l h
yg

ie
ne

 s
ta

tu
s 

[3
5]

- O
ra

l h
yg

ie
ne

 s
ta

tu
s 

sc
or

ed
 b

as
ed

 o
n 

th
e 

pr
es

en
ce

 
an

d 
am

ou
nt

 o
f c

al
cu

lu
s 

[8
7]

D
en

tu
re

 re
la

te
d 

pa
ra

m
et

er
s

35
Pr

es
en

ce
 o

f d
en

tu
re

s
23

[2
7,

 2
9,

 3
8,

 4
0,

 4
2,

 4
5,

 4
8,

 5
1,

 6
0,

 6
4,

 6
5,

 6
7,

 7
0,

 7
3,

 7
7,

 7
8,

 8
1,

 
85

–8
7,

 9
0,

 9
1,

 1
03

]
Pr

es
en

ce
 o

r a
bs

en
ce

 o
f r

em
ov

ab
le

 d
en

tu
re

D
en

tu
re

 fi
t o

r c
on

di
tio

n
10

[5
, 5

1,
 5

2,
 5

6,
 7

1,
 8

4,
 8

6,
 9

4,
 9

7,
 1

04
]

Fi
t o

f t
he

 re
m

ov
ab

le
 d

en
tu

re

Pr
es

en
ce

 a
nd

 re
te

nt
io

n/
st

ab
ili

ty
2

[7
5,

 7
9]

Pr
es

en
ce

 a
nd

 re
te

nt
io

n 
/ 

st
ab

ili
ty

 o
f r

em
ov

ab
le

 d
en

tu
re

Ty
pe

, fi
t a

nd
 c

on
di

tio
n 

of
 d

en
tu

re
1

[4
9]

Ty
pe

, fi
t a

nd
 c

on
di

tio
n 

of
 th

e 
re

m
ov

ab
le

 d
en

tu
re

 b
y 

th
e 

cl
as

-
si

fic
at

io
n 

of
 V

ig
ild

D
en

tu
re

 q
ua

lit
y

1
[8

5]
Q

ua
lit

y 
of

 th
e 

re
m

ov
ab

le
 d

en
tu

re
 w

as
 s

co
re

d 
on

 a
 g

ra
vi

ty
 

sc
al

e

Pr
os

th
et

ic
 n

ee
d

1
[7

2]
Pr

os
th

et
ic

 n
ee

d 
w

as
 d

efi
ne

d 
as

: n
o 

pr
os

th
es

is
 n

ee
de

d 
(0

), 
fu

ll 
de

nt
ur

e 
(1

) o
r p

ar
tia

l d
en

tu
re

 n
ee

de
d 

(2
), 

de
nt

ur
e 

re
al

ig
n-

m
en

t (
3)

O
ra

l f
un

ct
io

n
9

M
as

tic
at

or
y 

pe
rf

or
m

an
ce

 /
 c

he
w

in
g 

effi
ci

en
cy

3
[2

7,
 3

8,
 5

9]
Tw

en
ty

 c
he

w
in

g 
cy

cl
es

 w
ith

 tw
o-

co
lo

r c
he

w
in

g 
gu

m
. A

ft
er

 
fla

tt
en

in
g,

 th
e 

gu
m

 w
as

 s
ca

nn
ed

 a
nd

 c
ol

or
im

et
ric

 a
ss

es
s-

m
en

t w
as

 p
er

fo
rm

ed
 [3

8,
 5

9]
 o

r a
 s

co
re

 w
as

 g
iv

en
, g

ra
de

s 
1–

5 
[2

7]

C
lin

ic
al

 d
en

ta
l f

un
ct

io
na

lit
y 

(C
D

F)
 s

co
re

1
[9

6]
C

D
F 

sc
or

e 
is

 b
as

ed
 o

n 
th

e 
ev

en
 d

is
tr

ib
ut

io
n 

of
 fu

nc
tio

na
l 

co
nt

ac
ts

 in
 th

e 
up

pe
r a

nd
 lo

w
er

 ja
w

Sw
al

lo
w

in
g 

th
re

sh
ol

d
1

[3
8]

Th
e 

nu
m

be
r o

f c
he

w
in

g 
cy

cl
es

 p
er

fo
rm

ed
 b

y 
th

e 
pa

tie
nt

 
to

 c
he

w
 a

 p
or

tio
n 

of
 u

ns
al

te
d 

ro
as

te
d 

pe
an

ut
s

Sw
al

lo
w

in
g 

te
st

1
[7

6]
W

at
er

 s
w

al
lo

w
in

g 
te

st
 w

ith
 3

 m
L 

co
ld

 w
at

er
, t

ha
n 

sw
al

lo
w

 
tw

ic
e,

 g
ra

de
s 

1–
5

O
ra

l d
ry

ne
ss

1
[9

3]
M

irr
or

-s
lid

in
g 

fri
ct

io
n 

te
st

D
ry

 m
ou

th
 (w

et
ne

ss
 te

st
er

)
1

[7
6]

M
ea

su
rin

g 
dr

y 
m

ou
th

 b
y 

a 
ne

w
 w

et
ne

ss
 te

st
er

, g
ra

de
s 

0–
3

Sa
liv

ar
y 

se
cr

et
io

n/
sa

liv
ar

y 
Ig

A
, p

H
/h

al
ito

si
s 

an
d 

m
ou

th
 

op
en

in
g

1
[1

05
]

A
ll 

pa
ra

m
et

er
s 

w
er

e 
m

ea
su

re
d 

ac
co

rd
in

g 
to

 g
ui

de
lin

es

Sa
liv

ar
y 

gl
an

d 
flo

w
 ra

te
s

1
[5

3]
U

ns
tim

ul
at

ed
 a

nd
 s

tim
ul

at
ed

 s
al

iv
ar

y 
flo

w
 w

as
 c

ol
le

ct
ed

 
us

in
g 

a 
m

od
ifi

ed
 C

ar
ls

on
-C

rit
te

nd
en

 c
up

Kr
og

h-
Po

ul
se

n 
te

st
1

[4
6]

Te
st

 u
si

ng
 a

 fl
at

, t
hi

n 
w

ed
ge

 to
 d

et
er

m
in

e 
cr

ac
ke

d 
te

et
h,

 
da

m
ag

ed
 d

en
tu

re
s, 

oc
cl

us
iv

e 
su

rf
ac

ed
 a

nd
 jo

in
t p

ai
n



Page 8 of 17Bakker et al. BMC Oral Health          (2024) 24:272 

Ta
bl

e 
1 

(c
on

tin
ue

d)

A
ss

es
sm

en
t

N
um

be
r 

of
 u

ni
qu

e 
st

ud
ie

s

St
ud

ie
s

D
es

cr
ip

tio
n 

of
 a

ss
es

sm
en

t

O
ra

l p
at

ho
lo

gy
16

St
om

at
iti

s, 
pr

es
en

ce
 o

f d
en

tu
re

-r
el

at
ed

 s
to

m
at

iti
s

3
[4

8,
 8

3,
 1

02
]

D
en

tu
re

 s
to

m
at

iti
s 

gr
ad

in
g 

I –
 II

I [
48

]
Pr

es
en

ce
 o

f d
en

tu
re

 s
to

m
at

iti
s 

[8
3,

 1
02

]

Pr
ev

al
en

ce
 o

f o
ra

l l
es

io
ns

1
[8

7]
Pr

es
en

ce
 o

r m
ix

tu
re

 o
f t

he
 fo

llo
w

in
g 

le
si

on
s: 

Ca
nd

id
ia

si
s, 

ap
ht

ho
us

 u
lc

er
, c

he
ili

tis
, fi

st
ul

a,
 a

bs
ce

ss
, r

ed
 o

r w
hi

te
 le

si
on

, 
dr

y 
m

ou
th

Pr
es

en
ce

 o
f o

ra
l l

es
io

ns
1

[4
9]

Pr
es

en
ce

 o
r a

bs
en

ce
 o

f o
ra

l p
at

ho
lo

gy
, s

uc
h 

as
 s

w
el

lin
gs

, 
si

nu
s 

tr
ac

ts
, u

lc
er

at
io

n 
an

d 
st

om
at

iti
s

M
uc

os
al

 le
si

on
s

1
[8

5]
Pr

es
en

ce
 o

f m
uc

os
al

 le
si

on
s: 

ge
ne

ra
liz

ed
 s

to
m

at
iti

s, 
de

nt
ur

e-
in

du
ce

s 
ul

ce
rs

 o
r v

ar
io

us

Pr
es

en
ce

 o
f o

ra
l p

at
ho

lo
gy

1
[5

0]
Pr

es
en

ce
 o

f d
en

tu
re

 s
to

m
at

iti
s, 

an
gu

la
r c

he
ili

tis
, o

ra
l u

lc
er

a-
tio

n,
 fi

ss
ur

ed
 to

ng
ue

, r
ed

 o
r w

hi
te

 le
si

on
s

Pr
es

en
ce

 o
f m

uc
os

al
 p

at
ho

lo
gy

1
[5

1]
Pr

es
en

ce
 o

f u
lc

er
at

io
n,

 le
uk

op
la

ki
a,

 a
ng

ul
ar

 c
he

ili
tis

, fi
br

ou
s 

le
si

on
s, 

de
nt

ur
e 

st
om

at
iti

s

O
ra

l m
uc

os
al

 le
si

on
s

1
[5

6]
Pr

es
en

ce
 o

f o
ra

l m
uc

os
al

 le
si

on
s, 

to
ot

h 
de

fe
ct

s, 
bo

ne
 

di
so

rd
er

O
ra

l s
of

t t
is

su
e

1
[9

0]
Th

e 
or

al
 s

of
t t

is
su

es
 w

er
e 

ex
am

in
ed

 fo
r t

he
 p

re
se

nc
e 

of
 e

ry
-

th
em

a,
 m

uc
os

al
 p

la
qu

es
, a

tr
op

hi
c 

gl
os

si
tis

, p
se

ud
om

em
-

br
an

ou
s 

ca
nd

id
os

is
, s

to
m

at
iti

s, 
gi

ng
iv

iti
s, 

de
nt

ur
e 

in
du

ce
d 

hy
pe

rp
la

si
a 

an
d 

de
nt

ur
e-

in
du

ce
d 

ul
ce

ra
tio

n

So
ft

 ti
ss

ue
 le

si
on

s
1

[1
04

]
Pr

es
en

ce
 o

f s
of

t t
is

su
e 

le
si

on
s

M
uc

os
al

 ra
tin

g 
sc

al
e

1
[5

3]
Pr

es
en

ce
 o

f e
ry

th
em

ic
 o

r l
eu

ko
pl

ak
ic

 le
si

on
s, 

ul
ce

ra
tio

ns
 

an
d 

er
os

io
ns

O
ra

l m
uc

os
a 

co
nd

iti
on

1
[9

7]
Pr

es
en

ce
 o

f d
en

tu
re

-in
du

ce
d 

st
om

at
iti

s, 
in

fla
m

m
at

or
y 

pa
pi

l-
la

ry
 h

yp
er

pl
as

ia
, c

hr
on

ic
 a

tr
op

hi
c 

ca
nd

id
ia

si
s

A
lte

ra
tio

ns
 o

f o
ra

l m
uc

os
a

1
[5

5]
A

lte
ra

tio
ns

 o
f o

ra
l m

uc
os

a 
(n

ot
 fu

rt
he

r s
pe

ci
fie

d)

Tr
ea

tm
en

t n
ee

d 
or

al
 m

uc
os

a 
or

 g
in

gi
va

1
[9

2]
A

ss
es

sm
en

t o
f c

ar
e 

st
at

us
 o

f m
uc

ou
s 

m
em

br
an

e 
(g

oo
d,

 
m

ed
iu

m
, p

oo
r)

O
ra

l t
is

su
e 

an
om

al
ie

s 
sc

al
e

1
[9

4]
Ba

se
d 

on
 R

oe
d 

Pe
te

rs
on

 a
nd

 R
en

st
ru

p 
[1

06
]; 

an
 e

xa
m

in
er

 
ra

te
s 

th
e 

pr
es

en
ce

 o
f t

is
su

e 
an

om
al

ie
s. 

Th
e 

nu
m

be
r o

f a
no

m
-

al
ie

s 
w

as
 s

um
m

ed
 to

 c
re

at
e 

or
al

 ti
ss

ue
 a

no
m

al
ie

s 
sc

or
e

H
al

ito
si

s
2

O
ra

l o
do

ur
H

al
ito

si
s

2
[1

07
]

[7
6]

O
ra

l o
do

ur
 w

as
 e

xa
m

in
ed

 b
y 

op
en

in
g 

th
e 

m
ou

th
 a

nd
 m

ak
e 

an
 ‘a

h’
 s

ou
nd

 fo
r 5

 s
, g

ra
de

s 
0–

4
H

al
ito

si
s 

w
as

 c
at

eg
or

iz
ed

 b
y 

6 
st

ag
es

, s
co

re
s 

fro
m

 3
 to

 5
 

in
di

ca
te

d 
th

e 
pr

es
en

ce
 o

f h
al

ito
si

s



Page 9 of 17Bakker et al. BMC Oral Health          (2024) 24:272  

to facilitate further interpretation; 1. Dental status, 2. 
Oral health status, 3. Periodontal parameters including 
plaque indices, bleeding indices and presence of calcu-
lus, 4. Oral hygiene, 5. Denture related parameters, 6. 
Oral function, 7. Oral pathology and 8. Halitosis.

2) Subjective parameters (Table 2).

Subjective parameters are based on subjective meas-
urements, e.g., oral pain or subjective chewing ability. 
Subjective parameters were measured by question-
naires or scales, which were completed by the patient 
or caretaker and varied in length. Subjective param-
eters were subdivided into the following 4 categories: 1. 
Dry mouth, 2. Oral health, 3. Oral pain and 4. Mastica-
tory function.

3) Combined parameters (Table 3).

Combined parameters used a variety of objective as 
well as subjective parameters combined in one instru-
ment to describe oral health. This category included vali-
dated (OHAT, ROAG, BOHSE [114, 117, 123]) as well as 
unvalidated instruments (ADS, Oral health examination 
status, RAI MDS [121]).

All parameters identified are below described in detail:

1. Objective parameters (Table 1).

Dental status
In total, 45 unique studies reported on dental sta-
tus. Dental status was often recorded by the decayed, 

Table 2 Subjective parameters

Assessment Number 
of unique 
studies

Studies Description of assessment

Dry mouth 5
(Summated) Xerostomia Inventory ((S)XI) 2 [40, 79] Eleven or 5 items are scored by the patient, grades 1–3 (my mouth feels dry, dif-

ficulty eating dry foods, difficulty swallowing foods, lips feel dry)

Xerostomic VAS 1 [86] Visual Analogue Scale to quantify dry mouth, ranges 0–10

Dry mouth symptoms and oral motor 
function

1 [105] Likert scales to rate dry mouth and motor function

Dry mouth scale 1 [94] Four questions on dry mouth, answered yes or no

Oral health 13
Oral symptoms 1 [78] Chewing and swallowing problems, dry mouth

Assessment of oral health 1 [108] Standardized questionnaire on problems with eating, chewing and xerostomia

Oral function scale and oral problems 
self-report and oral hygiene

1 [94] Degree of satisfaction with oral functioning, rated 1–5, and questionnaires regard-
ing oral problems and oral hygiene

Oral symptoms questionnaire 1 [57] Oral symptoms: sensitive teeth, toothache, broken teeth, missing teeth, bleeding 
gums, dry mouth, burning mouth, dry lips

Oral conditions 1 [88] Questions concerning: pain in the mouth, bleeding gums, tooth mobility, bad 
breath, burning mucosa, excess saliva, or dryness, swallowing difficulties, pain 
in the temporomandibular joint

Oral health 2 [64, 67] Questionnaire on subjective oral health conditions: teeth problems, gum problems, 
opinion on oral status

OHIP and/or GOHAI 7 [61, 64, 
65, 67, 72, 
100, 101]

OHIP: Oral Health Impact Profile: a 14-items questionnaire to measure self-reported 
functional limitation, discomfort and disability to oral conditions
GOHAI: Geriatric Oral Health Assessment Index: a 12-items questionnaire to evaluate 
self-perceived oral health

Dental visit checklist 1 [97] Checklist including number of dental visits in the last 2 years and reason of last 
dental visit

Oral pain 5
Presence of oral pain in the last 4 weeks 1 [49] Presence of oral pain

Orofacial-pain scale for non-verbal 
individuals

1 [40] Orofacial-pain scale for non-verbal individuals

Tooth/ jaw pain 1 [109] Presence of tooth or jaw pain

Oral pain 1 [46] Oral pain experienced in past year

Dental complaints 1 [84] Presence of dental complaints

Masticatory function 1
Masticatory difficulties (VAS 0–10) 1 [59] Visual Analog Scale to measure masticatory difficulties
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missed, filled teeth/surfaces (DMFT/S) index. The 
DMFT/S was used in 38 studies [29, 35, 38–73]. This 
index reflects oral status by describing how many teeth 
are decayed, missing and/or filled. In some studies the 
DMFT was used to classify oral status: natural denti-
tion without dentures or (partial) edentulous with or 
without dentures [38]. Also root caries can be added 
to the index [52]. The DF(R)S index (Decayed, Filled, 
(Root) Surfaces index, can be considered as an alter-
native to the DMFT/S index, without ‘missing’ sur-
faces and including root surfaces [60, 74, 75]. These 
measures require a dental professional for assessment. 
Another measure used for dental status was the pres-
ence and number of teeth. This measure was used in 21 
studies [5, 27, 40, 45, 57, 71, 76–90]. In some studies 
it was combined with counting the number of func-
tional occluding pairs that had static contacts [27, 40, 
69, 77, 79, 91]. Some studies assessed dental status by 
the presence of decay only, by either reporting a root 
caries index [39, 50, 74, 86, 93] or counting the number 
of teeth with root and/or coronal caries [35, 51, 56, 72, 
75, 76, 83–85, 90, 94, 95]. Another method for assess-
ment of dental status was dental treatment need [27, 
29, 46, 56, 84, 92]. The method differed for every study: 

it could be simply grading 0 (no treatment needed) 
or 1 (treatment needed) [27] specified which type of 
treatment was required [29, 46, 56, 92] and if this was 
simple or complex treatment [84]. One study used the 
dental risk assessment: a method to assess individual 
dental risk based on general and technical risk factors 
and dental caries and periodontitis risk [63].

Oral health status
Four studies assessed oral health status [71, 87, 92, 97] 
by four different methods. In one study, oral health sta-
tus was assessed by a combination of clinical aspects 
(scored by a dental professional) and the use of a den-
tal visit checklist [97]. There were 3 categories; good, 
medium or poor, based on the clinical presentation. For 
instance, edentulous patients without dentures were 
categorized as poor, partially edentulous patients with 
20 occluding contacts were categorized as good. One 
study assessed oral care status: the dentist determined 
whether oral care status was good, fair or poor [92]. 
This was not further specified. The third study assessed 
presence of oral health status problems: the presence 
of gingivitis, caries or tooth fracture [87]. The fourth 

Table 3 Combined parameters

Assessment name Number 
of unique 
studies

Studies Description of assessment Validation

OHAT 8 [27, 41, 103, 107, 110–113] Oral Health Assessment Tool
Eight categories (lips, tongue, gums and tissues, saliva, natural 
teeth, dentures, oral cleanliness and dental pain) scored as 0 – 
healthy, 1 – changes or 2 – unhealthy

Yes [114]

ROAG(J) 5 [25, 80, 81, 115, 116] Revised Oral Assessment Guide – Jonkoping
Evaluation oral health by assessing the condition of voice, lips, 
oral mucosa, tongue, gums teeth, saliva, swallowing, protheses/
implants (grades 0–3)

ROAG: yes [117]

ADS 1 [118] Asymptotic Dental Score – sum of oral pathologies: dental caries 
or one edentulous jaw (grades 0–3), gingivitis (grades 0–1), root 
remnants (grades 0–2), number of teeth with pockets (grades 
0–3). Low ADS 0–2, moderate ADS 3–4 and high ADS 5–9

No

Oral health exami-
nation instrument

1 [109] An instrument based on OHAT and Oral Health Module. Ques-
tions concerning lip health, breath odour, saliva appearance, 
natural teeth count, gingival inflammation, toot hand jaw pain, 
presence of dentures, denture fit and hygiene, mucosal status 
and oral health abnormalities

No

RAI MDS 3 [96, 119, 120] Resident Assessment Instrument – Minimum Data Set. Oral 
health problems concerning chewing, swallowing, pain, debris, 
dentures, teeth lost, broken teeth, inflamed gums, daily oral 
health care

Inconclusive [121]

BOHSE 1 [122] Brief Oral Health Status Examination: 10 items reflecting the sta-
tus of oral health (lips, tongue, tissue inside cheek, floor, roof 
of the mouth, gums between teeth, saliva, condition of natural 
teeth, condition of artificial teeth, occluding pairs, oral cleanli-
ness), rated on 3-point scale

Yes [123]
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study created an oral health index: a score between 0 
and 9 was given, based on the following parameters: 
caries or root remnants, periodontium, oral hygiene 
and denture [71].

Periodontal parameters
Within the great variety of parameters used to define 
oral health, periodontal parameters were used in 42 
unique studies. They are further subdivided in periodon-
tal screening instruments, plaque or calculus indices and 
bleeding or gingival indices.

Periodontal screening instruments
The Community Periodontal Index of Treatment Needs 
(CPITN) was used in 15 studies [32, 39, 46, 48, 51, 56, 61, 
62, 64, 65, 67, 74, 85, 86, 98]. The CPITN was designed as 
a screening instrument enabling the dental professional 
to get a quick overview of the periodontal status [124]. 
The CPITN divides the dentition into sextants and pro-
vides these sextants with a periodontal health score.

Eleven studies used other periodontal measures: meas-
urements according to the National Institute of Dental 
Research Criteria [53], the Periodontal Screening Index 
[44, 58, 59], Dutch Periodontal Screening Index [71], 
Extent and Severity Index [52] and The Miller Index 
score [45, 76];

– National Institute of Dental Research Criteria; exam-
ination of 6 teeth on 6 sides and assessing presence 
or absence of dental plaque, gingival bleeding, supra- 
and subgingival calculus, as well as probing pocket 
depth [53].

– Periodontal Screening Index [26]: screening 6 points 
per tooth and per sextant ranging from 0–4 based on 
probing depth, bleeding on probing and calculus.

– Extent and Severity Index [52]: periodontal score 
based on the extent of periodontitis (clinical attach-
ment loss categorized slight (1–2  mm), moderate 
(3–4 mm) or severe (5 mm).

– Dutch Periodontal Screening index [71]: each sextant 
is scored based on pocket depth (score ranges 0 to 4). 
The highest score per sextant is recorded.

– The Miller index score; assessment of tooth mobil-
ity (grade 0–3). This measure is used as a marker for 
severe periodontal problems [45, 76]. One study did 
not use the Miller index score to assess tooth mobil-
ity, but mainly reported horizontal mobility less 
than 1 mm (score 1), between 1 and 2 mm (score 2) 
or more than 2 mm (score 3) [76]. The Miller index 
score was also combined with other parameters such 
as presence of calculus and bleeding on probing [45].

– Other measures were simply measuring pocket depth 
[55], assessing periodontal status by describing pres-
ence of calculus and bleeding on probing [45] or gin-
givitis assessment by measuring pocket depth, assess-
ing bleeding, suppuration and/or tooth mobility class 
III [95].

Plaque indices
Plaque indices used to describe oral health were used in 
21 studies [5, 32, 39, 41, 50, 55, 58–60, 71, 72, 80–82, 86, 
88, 93, 94, 99–101]. The (modified) plaque index, using 
grades 0–3, distinguished no plaque to visible layers of 
plaque [39, 41, 50, 60, 71, 80, 86, 88, 94, 99, 101]. A more 
detailed index was the Quigley-Hein plaque index, which 
includes all teeth except third molars [58, 86]. Each sur-
face was scored between 0 (no plaque) and 5 (two-thirds 
of the surface). An index for the entire mouth was deter-
mined by dividing the total score by the number of sur-
faces examined. The mucosal-plaque score [93, 100] was 
a scoring system used for dentate and edentulous indi-
viduals. It registered changes in oral mucosa (i.e. normal 
presence, mild, moderate or severe inflammation) and 
plaque score, both on natural teeth and on removable 
dentures/fixed prosthodontics. The mucosal and plaque 
scores were combined to calculate the index.

The plaque control record used a plaque indicator on 
four sites of each tooth [32, 59, 81]. The plaque control 
record was calculated as the ratio of plaque-positive 
sites to all sites, expressed as a percentage. A differ-
ent approach was only including plaque accumulation 
approximally, and reporting this as a percentage [100].

Calculus indices
Calculus was scored in 5 studies.

Two studies used the Volpe-Manhold index, which 
quantifies calculus formation on the lingual surfaces of 
anterior lower teeth, recorded the calculus heights in mil-
limeters [39, 86]. The calculus index scores calculus from 
0 (no calculus) to 3 (supragingival calculus covering more 
than two-thirds of the cervical portion of the tooth) [43] 
or as present/absent [45]. Presence or absence of calculus 
was also recorded for each tooth and by dividing by the 
total number of teeth, resulting in a calculus score [94].

Bleeding/gingival indices
In 7 studies bleeding indices were reported: the modi-
fied sulcus bleeding index [93], the papilla bleeding index 
[86], the gingiva bleeding index [32, 35, 98], the sulcus 
bleeding index [55], presence of bleeding after prob-
ing [45]. Gingival indices were used in 12 studies and 
included the gingival or gingivitis index [39, 50, 60, 62, 
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80, 86, 88, 99, 102] and the modified gingiva index [73, 
82], to assess the visual appearance of inflammation of 
the gingiva (score 0–3 and score 0–4).

Oral hygiene
Oral hygiene was assessed in 23 unique studies. The oral 
hygiene index (OHI) is designed for dentate persons and 
combines plaque and calculus indices [49, 86]. A shorter 
version is the simplified-OHI; 6 representative teeth were 
used instead of all sextants [40, 43, 54, 73, 83, 102], or 
the modified OHI, which used the summation of aver-
age debris index and calculus index [46]. Another instru-
ment used was the Missisippi OHI, which used plaque 
disclosing agent, and divided each tooth in 5 sections, 
which were all scored [47]. In case of edentulous elderly 
a specific denture hygiene index could be used [32, 40, 
41, 55, 58, 81, 83, 98], using either grades or a percentage 
to express cleanliness. A different method for determin-
ing oral hygiene was scoring food debris [86] or using the 
debris index [40, 43, 83, 90].

Denture related parameters
Denture related parameters were used in 35 unique stud-
ies. Simply assessing the presence or absence of dentures 
was reported in 23 studies [27, 29, 38, 40, 42, 45, 48, 51, 
60, 64, 65, 67, 70, 73, 77, 78, 81, 85–87, 90, 91, 103].

A slightly more detailed method was assessing the fit of 
the dentures, which was done in 10 studies [5, 51, 52, 56, 
71, 84, 86, 94, 97, 104]. One study assessed the type, fit 
and condition of the denture by using the classification 
of Vigild [49], other studies evaluated the retention and 
stability, the quality of the denture of prosthetic need [72, 
75, 79, 85].

Other objective oral health parameters used were in 
the domain of oral function, oral pathology and halitosis 
(Table 1). As they were not frequently used (usually reported 
in only 1 or a few studies) or were not standardized research 
parameters, they are not further described in this section.

2. Subjective parameters (Table 2).

Subjective parameters were used in 5 unique stud-
ies for dry mouth, 6 studies for oral health and 6 stud-
ies for oral pain. The xerostomia inventory [79] consisted 
of 11 items concerning dry mouth scored by the patient. 
The summation inventory consisted of 5 items related 
to dry mouth [40]. The xerostomic visual analog scale 
[39] focused one question: ‘how dry is your mouth?’; 
the patient’s answer was recorded as a continuous vari-
able between 0 and 10. Reporting oral health problems 
was done by either questioning problems with chewing, 
swallowing and dry mouth [78] or problems with eat-
ing due to artificial teeth, chewing and xerostomia [108]. 

Other questionnaires focused on either dry mouth and 
oral motor function [105], oral function and oral prob-
lems [94], or only on oral symptoms, such as sensitive or 
broken teeth or bleeding gums [57] or oral pain, bleed-
ing gums and tooth mobility [88]. Also reported are two 
validated questionnaires focusing on self-reporting oral 
discomfort (Oral Health Impact Profile: OHIP) and self-
perceived oral health (Geriatric Oral Health Assessment 
Index: GOHAI) [61, 64, 65, 67, 72, 100, 101]. One study 
used a dental visit checklist to determine how often the 
dentist was visited in the past 2 years including the rea-
son for dental visits [97].

Presence of previously experienced oral pain of dis-
comfort required the input of the elderly participants and 
was used in 4 studies [46, 49, 84, 109]. In one study the 
orofacial-pain scale for the non-verbal individuals was 
used [40].

All studies used 2 or more parameters, subjective and/
or objective, and usually of different domains. The same 
combination of parameters was never used.

3. Combined parameters (Table 3).

Combined parameters used a variety of assessments, 
objective as well as subjective, combined in one instru-
ment to define oral health. In 8 studies the Oral Health 
Assessment Tool (OHAT) was used [27, 41, 103, 107, 
110–113]. This validated tool focuses on 8 categories 
(lips, tongue, gums and tissues, saliva, natural teeth, den-
tures, oral cleanliness and oral pain) [114]. All catego-
ries were scored as healthy, changed or unhealthy. The 
Revised Oral Assessment Guide – Jonköping (ROAG(J)) 
is somewhat similar, as oral health is evaluated by assess-
ing the condition of voice, lips, oral mucosa, tongue, 
gums teeth, saliva, swallowing, protheses/implants 
(grades 0–3) [25, 80, 81, 115, 116], however, this method 
is unvalidated. The OHAT and ROAG(J) are instruments 
developed for trained nursing staff, as is the Brief Oral 
Health Examination Status [122]. Other instruments 
were either modified or self-created instruments (asymp-
totic dental score [118], oral health examination instru-
ment [109], clinical dental functionality score [96], oral 
tissue anomalies scale [94] or only used by nursing staff 
or research assistants (resident assessment instrument – 
minimum data set [96, 119, 120]).

Oral health assessor
The assessor of oral health varied between the stud-
ies. Objective parameters were mostly assessed by den-
tal professionals, but research examiners were used for 
assessment of salivary secretion and salivary flow rates 
[53, 105], oral malodour [107] and soft tissue lesions 
[104]. The dental professionals themselves were not 
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calibrated, therefore there will always be an impact on 
the consistency of these parameters.

Subjective parameters required input of the patient, the 
patient or caregiver completed a questionnaire or scale. 
In some studies [46, 49, 109], the dental professional 
asked specific questions to the patient (for instance: were 
there recently dental pain complaints?) and recorded 
these answers. One study used the orofacial pain scale for 
the non-verbal individuals, which is specifically designed 
for examiners (or observers) [40]. The combined param-
eters were assessed by trained nursing staff as these 
parameters were designed to be used by non-dental care 
professionals. Of the combined parameters, the Asymp-
totic Dental Scale (ADS) [118] and Oral Health Examina-
tion scale [109] were assessed by dental professionals.

Discussion
This scoping review on oral health assessment in institu-
tionalized elderly showed that there is an enormous vari-
ability in parameters to define or describe oral health in 
this specific patient group. Among the objective param-
eters, there is great variability in interpretation of col-
lective terms as oral (health) status, dental status, oral 
function and oral pathology and besides, a huge vari-
ability in methods to assess the same parameter. There is 
variability in the assessor too.

This study revealed 90 different parameters for deter-
mining oral health institutionalized elderly. Fifty of these 
parameters were solely used by one individual study. 
Only 4 parameters (4.4%) were frequently used, i.e. in 20 
or more studies.The relevance of these frequently used 
objective parameters (DMFT/S, dental status (presence 
and number of teeth), plaque index and denture pres-
ence) in this specific patient group is discussed hereafter.

The DMFT/S provides information whether dental 
treatment has been done (presence of fillings) or if treat-
ment is required (active decay). Indeed, active decay is 
an important aspect of oral health in this patient group, 
but it is questionable whether the amount of restorative 
treatment is relevant too, as elderly usually have a long 
treatment history. In addition, it can be argued if record-
ing the absence or presence of teeth provides enough 
information on oral health as it does not provide any 
information on several other oral health aspects regard-
ing pathology or functionality. The same accounts for 
denture presence; it does not inform on prosthesis qual-
ity and is not relevant for elderly with remaining teeth. 
Lastly, oral hygiene is an important aspect of oral health, 
but assessing the plaque index only is too little to qualify 
oral health in this patient group with often complex oral 
situations and an almost always inadequate level of oral 
hygiene.

Oral health described by periodontal parameters may 
give a better insight of oral health as periodontal disease 
is associated with inflammatory burden. The CPITN 
is most frequently used. This method is well suited as a 
screening tool to assess periodontal health. As it com-
bines presence of periodontal pockets, gingival bleeding 
and calculus, it functions as a method to examine the 
periodontium. In combination with the plaque index, this 
instrument provides detailed information on periodontal 
health. However, in this complex patient group, perio-
dontal screening with a periodontal probe cannot always 
be adequately performed as many elderly with complex 
care needs are uncooperative or in a difficult physical 
position for oral examination, such as patients in wheel-
chairs or lying in bed [5]. Other parameters to assess 
periodontal health, for example radiographic assessment, 
mobility of teeth, furcation involvement, gingival swell-
ing, spontaneous bleeding or oral malodour may be more 
easily performed in this population.

Dental treatment need [27, 29, 46, 56, 84, 92], den-
tal risk assessment [63], oral health status [87, 92, 97] 
and oral health index [71] are not frequently used but 
appear to be more valuable to assess oral health. Den-
tal treatment need, however, only distinguishes need 
for treatment, which is a broad term and does not pro-
vide detailed information on oral health. Studies on oral 
health status use all their own methods, which often 
relies on the dentist’s judgement based on a few parame-
ters, such as dental visits and presence of teeth [97] scor-
ing oral care status of teeth and dentures [92]. Generally, 
these parameters are minimally described. Dental risk 
assessment [63] and oral health index [71] use a grad-
ing system to assess oral health based on a few param-
eters. The dental risk assessment does not inform on oral 
health status but mainly distinguishes older people ‘at 
risk’ and is therefore not suited to determine oral health. 
The oral health index [71] based on the presence of car-
ies and root remnants, evaluation of periodontium, oral 
hygiene and denture seems better equipped to assess oral 
health. This method is, however, still in pilot study phase.

Interestingly, only two studies included radiographic 
assessment of oral health [29, 35], whereas in this 
patient group, radiographs can provide relatively simple 
an objective overview of multiple oral health problems: 
presence of caries, periodontal problems as subgingival 
calculus and furcation involvement, periapical granulo-
mas, quality of previously performed endodontic treat-
ments, oral pathology and the presence of root remnants 
or impacted teeth.

Subjective parameters evaluate oral health using self-
reported input of the elderly. Frequently reported sub-
jective parameters are oral dryness, oral symptoms such 
as sensitive teeth, oral pain or oral health-related quality 
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of life. These parameters provide important additional 
information for the dental professional; by assessing 
someone’s subjective oral health complaints, specific 
objective parameters can be used to evaluate and qualify 
their oral health.

Validated questionnaires on self-reported oral health 
are the OHIP-49 and GOHAI [100], focusing on several 
oral health-related items and their impact on the elderly’s 
wellbeing (quality of life). As the goal of these question-
naires is assessing quality of life, these instruments are 
not well suited to score oral health objectively [125].

The category of combined instruments comprises 
the validated OHAT [27, 41, 103, 107, 110–113],  cre-
ated for nursing staff scoring oral health items by 
appearing ‘healthy’ or ‘unhealthy’. Although the OHAT, 
together with a newer version of the oral health-
related section of the RAI-MDS (the ohr-InterRAI) 
were considered to have sufficient content validity 
[126], all oral health assessment instruments for non-
dental professionals showed narrow content, poorly 
defined constructs for measurement, and psychomet-
ric weaknesses [127, 128]. Indeed, there are reported 
differences between the assessment of oral health of 
institutionalized elderly by dental professionals versus 
non-dental professionals [129]. Therefore, it is pre-
ferred that oral health assessment in this patient group 
is performed by dental professionals.

Limitations associated with this study are the wide 
range of different aspects of oral health in institutional-
ized elderly, and the huge variability among the param-
eters described for all these different aspects. Data 
synthesis and -presentation are therefore challenging, 
and the overview of oral health parameters is comprehen-
sive. The lack of calibration of dental professionals in the 
included studies makes it impossible to value the differ-
ent parameters and to formulate clear recommendations.

Concluding remarks
It is concluded that in institutionalized elderly, the huge 
variability in methods to determine oral health, makes 
it impossible to compare studies on oral health and the 
effect of (preventive) interventions in this vulnerable 
patient group. Given the concerns about the effect of 
poor oral health on quality of life and healthy ageing in 
a physical and mental context and the newly formulated 
goals of global institutions as The World Health Organi-
zation and The United Nations Decade of Healthy Ageing 
(2021–2030) [20], this is problematic.

There is an urgent need for an adequate and uniform 
parameter for oral health determination in institutional-
ized elderly, to aid the planning and commissioning of 
future research and patient care.

Oral health assessment in institutionalized elderly 
should ideally be easily performed, objective, assessed by 
a dental professional, and reflect on items that may inter-
fere with quality of life or general health such as pain, 
inflammation, oral pathology and oral function.
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