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ABSTRACT
Objective: To review publications exploring non-utilization of oral health services and to identify fac-
tors associated with non-utilization of oral health services among children and adolescents.
Materials and methods: An integrative review design was adopted. A search was conducted for
research articles published during the period from 2000 to April 2021 in five databases, Medline via
Ovid, Scopus, CINAHL, Cochrane Library and Web of Science. Inclusion criteria were original articles
examining non-utilization of oral health services among 0–19 years old and studies published in peer-
reviewed journals in English. Thematic analysis was undertaken to identify common themes. The
Newcastle-Ottawa scale was used to evaluate the quality of the studies.
Results: Twenty-one geographically diverse articles were included. Nineteen studies were cross-sec-
tional, one was a prospective cohort and one a case-control study. Non-utilization of dental health
services tended to be higher in children than adolescents. There were predisposing (age, gender, eth-
nicity, parent’s level of education), enabling (family income, dental insurance) and need factors (sub-
jective and objective oral health related parameters) that had been shown to be associated with non-
utilization of dental services among children and adolescents.
Conclusions: This integrative review found predisposing, enabling and need factors to be associated
with dental health service non-utilization.
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Introduction

Dental health care services are available free of charge to
children and adolescents of certain age in Nordic and some
European countries [1]. On the contrary, low- and middle-
income nations are not even able to provide for the preven-
tion and treatment of oral health conditions [2]. The previous
epidemiological studies reported oral health disparities based
on disadvantaged socio-economic backgrounds [3], racial/
ethnic minorities [4], uninsured population [5] and geograph-
ical variation [6].

Oral diseases are still a serious public health problem in
many parts of the world, even though largely preventable
[7]. A recent review of 72 worldwide studies reported the
caries prevalence in pre-school children ranged from 12 to
98% [8]. Early detection of dental caries presents better
opportunity for preventive care and general well-being of a
child [9]. Untreated caries in the primary dentition may
increase the risk for dental caries in the permanent dentition
[10]. Among adolescents, avoidance behaviour can lead to
invasive dental procedures and emergency dental visits [11].

Treating caries is expensive [12]. The expenditure varies by
country which can exacerbate inequity and access to dental
services [13]. Preventable hospitalizations impose an extra
burden on the healthcare system.

Poor and marginalized communities with less access to
oral health prevention and care are disproportionately
affected by caries [12]. The non-utilization of oral health serv-
ices, irrespective of any reason, is driving the marginalized
community even further into oral health inequities and
adversity. Preventing oral diseases and providing oral health
care can be prioritized based on population disparities in
oral health care demands. For the same, it is important to
assess the utilization pattern of the oral health services and
there is a need to understand the factors behind non-utiliza-
tion of oral health services. Moreover, the impact of non-util-
ization of dental health services on children and adolescent
population across the globe needs to be assessed for the
proper allocation of the available resources according to the
need of the population, with an aim to improve oral health
along with low treatment costs. Therefore, the aim of this
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integrative review is to review the literature exploring non-
utilization of oral health services among children and adoles-
cents, and to identify factors associated with the non-
utilization.

Methods

Study design

This integrative review included articles that have assessed
any sort of non-utilization of oral health services such as
dental non-attendance/absenteeism, poor/irregular dental
attendance pattern/dental visits, dental avoidance, missed or
cancelled dental appointments, low/no use of preventive
dental care, limited dental care accessibility and availability
and other similar concepts among children and adolescents.
This type of review allows the inclusion of various research
designs and proceeds in five stages starting with ‘problem
identification, literature search, data evaluation, data analysis,
and presentation of the results’ [14]. It refers to the system-
atic data assimilation and analysis on a specific topic [15].
The strength of the integrative review lies on the extensive
set of primary sources emphasizing on inclusion and diver-
sity [16], unlike, systematic review where emphasis is more
on the consistency of study design. The integrative review
achieves the better and comprehensive understanding of the
topic and has an impact on policy, protocol and procedure
formulation [15].

Problem identification

To explore non-utilization of oral health services and associ-
ated factors among children and adolescents.

Search methods

One author (SG) searched five online databases
(Supplementary Table 1): Medline via Ovid, Scopus, CINAHL,
Cochrane Library and Web of Science. The following search
terms were used in the search strategy: dental health serv-
ices, dental care, oral health services, public dental services,
preventive dental services, dental hospital AND non-utili�,
utili�, underutili�, underuse, noshow�, unmet, avoid�, fail� or
cancel� or missed appointment� AND child� or adolescen�.

Original articles published between January 2000 and
April 2021 were included. Any additional filter of ‘NOT adult�
OR elder�’ was not implemented in the search strategy to
avoid missing relevant studies that examined non-utilization
of oral health services among both children and adults.
Additional studies were identified from references cited in
the relevant studies. The grey literature searched were the-
ses/dissertations, World Health Organization (WHO), govern-
ment agencies and non-governmental organizations
published reports.

Inclusion and exclusion criteria

The criteria are based on the Population, Intervention,
Comparison and Outcome (PICO) elements of the review
question [17] (Supplementary Table 2). The original articles
were included in the review based on inclusion and exclu-
sion criteria (Table 1).

Study selection

The process of article selection followed steps described in
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) flow diagram [18] (Figure 1). In total,
1852 articles were identified during the search of electronic
databases. Two reviewers (SG and BT) independently
screened the titles and the abstracts to select potentially
relevant records using the Rayyan QCRI application [19]. Any
discrepancies in the selection of articles were resolved by a
third reviewer (MK). The total number of agreed articles were
266. Another nine articles were under conflict. Using Miles
and Huberman formula [20] which is dividing the number of
agreements by the total number of agreements plus dis-
agreements, 97% of reconciliation rate was achieved on the
reliability of the study. A total of 21 articles were included in
the narrative synthesis.

Data extraction

Piloting of data extraction form in excel was done by one of
the authors (SG) on five articles. Both (SG, BT) agreed on the
format of the data extraction form. Study characteristics and
information of all articles were further extracted using the
DistillerSR software (version 2.35, Evidence Partners, 2021)
and described by SG. The following was recorded for each
study: (a) authors and year of publication; (b) country; (c)
objectives; (d) age; (e) study design; (f) sample size; (g) data
collection; (h) key findings.

Quality assessment of the included articles

Quality of the included studies was evaluated using
Newcastle-Ottawa Scale (NOS) for cohort, case-control [21]
and adapted form of the NOS scale for cross-sectional stud-
ies [22]. The NOS consists of three categories (selection, com-
parability, exposure in case control studies and outcome in
cohort studies and cross-sectional studies) with eight items
to assess the quality of articles. The minimum and maximum
scores are 0 and 9, respectively, for the cohort and case-con-
trol studies; the maximum for cross-sectional studies is 10.
The quality of the included studies (NOS score) is low (1–3),
medium (4–6) and high quality (score 7–9) [23]. For the
cross-sectional studies, the score was high (7–10), moderate
(5–6) or low (0–4). Risk of bias was assessed by SG guided by
BT (scoring details in Supplementary Table 3).
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Data analysis

The term ‘thematic analysis’ refers to ‘a method for identify-
ing, analysing and reporting patterns (themes) within data’
[24]. Four themes with 11 sub-themes were identified. The
first theme was measurement of non-utilization (not visited a

dentist or dental hygienist in the past year (12 months), not
visited a dentist or dental hygienist in past years for more
than 12 months to over 3 years, never visited a dentist or
dental hygienist) and the remaining three themes were in
accordance with the Andersen’s behavioural model [25] that

Table 1. Inclusion and exclusion criteria for the integrative review.

Inclusion criteria Children and adolescents up to 19 years of age
Studies published from 2000 till search run date
Observational epidemiological studies (cohort studies; case control studies;

cross-sectional studies)
Any sort of non-utilization of oral health services such as dental non-

attendance/absenteeism, poor/irregular dental attendance pattern/dental
visits, dental avoidance, missed or cancelled dental appointments, low/no
use of preventive dental care, limited dental care accessibility and
availability and other similar concepts

Oral health related parameters (dental caries, dental infections, dental pain,
dental emergency)

English language
Exclusion criteria Reviews

Experimental studies
Studies specific to adult subjects
Studies with incomplete data
Outcome not significant to the review
Studies other than English language

Records iden�fied through database
(total = 1852) searching

Ovid Medline (n = 583), SCOPUS (n =
379), Web of Science (n = 393), CINAHL

(n = 370), Cochrane Library (n = 127)
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Figure 1. Flowchart of the literature search according to PRISMA flowchart: the identification, screening, inclusion and quality assessment of studies.
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focuses on three components – (1) predisposing factors –
demographic variables (age, gender), ethnicity, parents’ level
of education; (2) enabling factors – family income, place of
residence; (3) need factors – subjective need factors were
pain and discomfort that led to dental visit apart from pre-
ventive reasons. The objective need factors were presence of
dental caries (Table 2).

Results

Study characteristics

The included studies are categorized in three groups accord-
ing to the age, namely, children (0–12 years), adolescents
(13–19 years), both children and adolescents (0–19 years).
The characteristics of the 21 included studies are summar-
ized in Table 3. Table 4 shows the distribution of the studies
according to age group, country by income level and study
design. The non-utilization of dental services was measured
from the included articles in terms of ‘not visited a dentist or
dental hygienist in the past year (12 months)’, ‘not visited a
dentist or dental hygienist in past years (more than
12 months to over 3 years)’ and ‘never visited dentist or den-
tal hygienist’ (Supplementary Table 4).

Factors related to non-utilization of oral health services

The factors presented are categorized as predisposing, ena-
bling and need factors (subjective need factors were pain
and discomfort that led to dental visit apart from preventive
reasons and the objective need factors were presence of
dental caries).

Predisposing factors
The six predisposing factors are age, gender, ethnicity, lan-
guage, parents’ level of education, oral health beliefs (atti-
tudes, values and knowledge of oral health and oral
health services).

Among children, four studies showed that the utilization
of dental services was lower in younger than the older chil-
dren [26,36–38]. With a focus on gender, one study found a

link between male schoolchildren and less utilization of den-
tal health services [39].

With regard to ethnicity, Indigenous children were twice
more likely to not utilize dental services than non-Indigenous
children [26]. Non-Hispanic White race turned out to be the
significant predictor for less utilization of dental services until
the end of 5-year New England Children’s Amalgam Trial in
the urban Boston area [31]. A study conducted among 5-
year-olds in Brazil reported the use of dental care services
for check-up/prevention was lower among black and brown
skin colour children than other ethnic groups [40]. However,
one study showed no significant association between ethni-
city and non-utilization of dental services [36].

Other identified predisposing factors included low paren-
tal/caregiver level of education [31,37,38,41], language other
than the host language [26], lower parental/guardian sense
of coherence [39], crowded households [41], time constraints
[27] and oral health beliefs [28].

Among adolescents, four studies found a link between
being male and lower odds of receiving dental care [32], less
dental visits in the last two years [33], more missing [11] and
forgotten [34] dental appointments. Other reported predis-
posing factors include overall sociodemographic load [11],
neither of parents [29], negative belief of dentist [34], work-
ing/not going to school [34] and large family size [33].

Studies including both children and adolescents showed
less dental service utilization in the lower age group than
the higher ones [30,35,42,43,45]. Being young, black or multi-
racial were less likely to receive preventive dental care than
being white [45]. However, two studies did not find a signifi-
cant association between gender and the non-utilization of
dental services [35,42]. Other barriers observed among the
articles comprised of lower-educated households [30,43–45],
language other than the host language [45], not going to
school/kindergarten and oral health beliefs [42].

Enabling factors
The enabling factors include family income, dental insurance
and accessibility to oral health services.

Among children, lower socioeconomic status was associ-
ated with the non-utilization of dental services use in four
studies [27,31,36,39]. Children from low-income households

Table 2. Non-utilization of oral health services categorized into four themes and 11 sub-themes among children and adolescents.

Themes Sub themes Number of studies Studies

Measurement of non-utilization Not visited a dentist or dental
hygienist in the past
year (12 months)

5 [26–30]

Not visited a dentist or dental
hygienist in past years (more than
12 months to over 3 years)

6 [11,31–35]

Never visited a dentist or
dental hygienist

10 [33,36–44]

Predisposing factors Age 9 [26,30,35–38,42,43,45]
Gender 5 [11,32–34,39]
Ethnicity 5 [26,31–33,40]
Parents’ level of education 8 [30,31,37,38,41,43–45]

Enabling factors Family income 10 [27,30,31,35,36,38,39,43–45]
Place of residence 6 [27,30,31,34,40,45]

Need factors (subjective and
objective oral health)

Dental caries 13 [11,26,28,30–32,34,37–40,43,44]
Dental pain 3 [39,40,42]

108 S. GOSWAMI ET AL.

https://doi.org/10.1080/00016357.2022.2095020


Ta
bl
e
3.

Su
m
m
ar
y
of

in
cl
ud

ed
ar
tic
le
s
as
so
ci
at
ed

w
ith

th
e
no

n-
ut
ili
za
tio

n
of

or
al

he
al
th

se
rv
ic
es

ca
te
go

riz
ed

as
ch
ild
re
n
(0
–1
2)
,a
do

le
sc
en
ts

(1
3–
19
)
an
d
bo

th
ch
ild
re
n
an
d
ad
ol
es
ce
nt
s
(0
–1
9
ye
ar
s
ol
d)
.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

Ch
ild
re
n
(0
–1
2
ye
ar
s)

M
af
fio
le
tt
i

et
al
.[
39
]

M
an
au
s,
Br
az
il,

So
ut
h
Am

er
ic
a

To
te
st

th
e
re
la
tio

ns
hi
p
of

pr
ed
is
po

si
ng

,e
na
bl
in
g
an
d

ne
ed

ch
ar
ac
te
ris
tic
s
w
ith

de
nt
al

se
rv
ic
es

ut
ili
za
tio

n
an
d
pa
tt
er
n
of

de
nt
al

at
te
nd

an
ce

am
on

g
12
-y
ea
r-

ol
d
sc
ho

ol
ch
ild
re
n
liv
in
g
in

a
so
ci
al
ly
de
pr
iv
ed

ur
ba
n
ar
ea

12
-y
ea
r-
ol
d
ch
ild
re
n

Cr
os
s-
se
ct
io
na
ls
tu
dy

35
8
ch
ild
re
n

St
ra
tif
ie
d
ra
nd

om
sa
m
pl
in
g;

se
lf-

ad
m
in
is
te
re
d

qu
es
tio

nn
ai
re

an
d

cl
in
ic
al

ex
am

in
at
io
n

15
.9
%

ne
ve
r
vi
si
te
d
a
de
nt
is
t

Pr
ed
is
po

si
ng

:g
en
de
r
–
m
al
e,

pa
re
nt
s/
gu

ar
di
an

se
ns
e
of

co
he
re
nc
e
–
lo
w

En
ab
lin
g:

so
ci
o-
ec
on

om
ic

st
at
us

–
lo
w

N
ee
d:

or
al

cl
in
ic
al
st
at
us

–
po

or
,d

en
ta
lp

ai
n
–
12
.8
%
,

to
ot
h
ex
tr
ac
tio

n
13
.4
%
,d

en
ta
l

tr
ea
tm

en
t
–
26
.8
%

So
uz
a
et

al
.[
40
]

Br
az
il, So
ut
h
Am

er
ic
a

To
de
sc
rib

e
th
e
us
e
of

de
nt
al

ca
re

se
rv
ic
e
du

rin
g
ea
rly

ch
ild
ho

od
an
d
th
e
po

ss
ib
le

so
ci
oe
co
no

m
ic
in
eq
ua
lit
ie
s

in
th
is
us
e

5-
ye
ar
-o
ld

Cr
os
s-
se
ct
io
na
ls
tu
dy

72
41

ch
ild
re
n

M
ul
tis
ta
ge

pr
ob

ab
ili
ty

cl
us
te
r
sa
m
pl
in
g;

in
te
rv
ie
w
s
w
ith

th
e

ch
ild
re
n’
s
pa
re
nt
s
an
d

cl
in
ic
al

ex
am

in
at
io
ns

of
th
e
ch
ild
re
n

46
.8
%

ne
ve
r
vi
si
te
d
a
de
nt
is
t

Re
as
on

s
fo
r
no

pr
ev
en
tiv
e

ca
re

us
e:

Pr
ed
is
po

si
ng

:e
th
ni
ci
ty

–
bl
ac
k

(3
6.
4%

)
an
d
br
ow

n
sk
in

co
lo
ur

(4
2%

)
En
ab
lin
g:

lo
ca
tio

n
–
no

t
liv
in
g

in
st
at
e
ca
pi
ta
l(
44
.8
%
)

N
ee
d:

de
nt
al

pa
in

(1
3.
6%

),
se
lf-
re
po

rt
ed

ne
ed

fo
r
de
nt
al

tr
ea
tm

en
t
(2
7.
8%

)
Am

in
an
d

El
Sa
lh
y
[2
8]

Ca
na
da

To
ex
pl
or
e
fa
ct
or
s
af
fe
ct
in
g

ch
ild
re
n’
s
de
nt
al

at
te
nd

an
ce

am
on

g
ne
w

im
m
ig
ra
nt
s

M
ea
n
(S
D
)
ag
e
of

ch
ild
re
n
an
d

m
ot
he
r
�

62
.7

(1
7.
2)

m
on

th
s

an
d
34
.1

(5
.3
)

ye
ar
s
ol
d,

re
sp
ec
tiv
el
y

Cr
os
s-
se
ct
io
na
ls
tu
dy

31
4
ne
w

im
m
ig
ra
nt

ch
ild
–p

ar
en
t

pa
irs

Co
nv
en
ie
nc
e
sa
m
pl
e:

pa
re
nt
s’
de
m
og

ra
ph

ic
s,

or
al

he
al
th

kn
ow

le
dg

e,
pe
rc
ep
tio

ns
an
d
or
al

he
al
th

be
ha
vi
ou

rs
w
er
e

ga
th
er
ed

by
qu

es
tio

nn
ai
re

an
d
th
e

ch
ild
’s
ca
rie
s
st
at
us

w
as

de
te
rm

in
ed

th
ro
ug

h
a

cl
in
ic
al

ex
am

in
at
io
n

56
.3
%

of
bo

ys
an
d
57
.7
%

of
gi
rls

di
d
no

t
vi
si
t
th
e
de
nt
is
t
w
ith

in
th
e
ye
ar

En
ab
lin
g:

la
ck

of
in
su
ra
nc
e

an
d
tim

e
lo
w
er
ed

th
e
od

ds
to

ha
ve

a
de
nt
is
t
vi
si
t
by

65
%

an
d
59
%
,r
es
pe
ct
iv
el
y

N
ee
d:

pa
re
nt
s
pe
rc
ei
vi
ng

de
nt
al

ch
ec
k-
up

as
a
pa
in
fu
l

ex
pe
rie
nc
e
w
er
e
67
%

le
ss

lik
el
y
to

ha
ve

a
de
nt
al

vi
si
t,

ch
ild
re
n’
s
m
ea
n
D
M
FT
/d
m
ft

w
as

3.
1
(3
.5
)

O
ny
ej
ak
a

et
al
.[
27
]

N
ig
er
ia
,

W
es
te
rn

Af
ric
a

To
id
en
tif
y
fa
ct
or
s
th
at

fa
ci
lit
at
ed

an
d
se
rv
ed

as
ba
rr
ie
rs

to
ch
ild
re
n’
s

ut
ili
za
tio

n
of

or
al

he
al
th

ca
re

se
rv
ic
es

in
En
ug

u,
N
ig
er
ia

8–
11

ye
ar
s

Cr
os
s
se
ct
io
na
ls
tu
dy

w
ith

m
ea
su
re
s

co
lle
ct
ed

at
tw
o

di
ffe

re
nt

tim
e
po

in
ts

12
m
on

th
s
ap
ar
t

14
06

pr
im
ar
y

sc
ho

ol
pu

pi
ls

M
ul
tis
ta
ge

st
ra
tif
ie
d

sa
m
pl
in
g
te
ch
ni
qu

e:
12

m
on

th
s
fo
llo
w
-u
p

vi
si
t,
cl
os
ed
-e
nd

ed
qu

es
tio

ns
w
er
e
us
ed

to
ge
t
in
fo
rm

at
io
n
fr
om

th
e
ch
ild
re
n
or

th
ei
r

pa
re
nt
s
vi
a

ph
on

e
in
te
rv
ie
w
s.

85
.3
%

of
ch
ild
re
n
di
d
no

t
vi
si
t

th
e
de
nt
is
t
fo
r
th
e
fo
llo
w
-u
p

du
rin

g
th
e
12

m
on

th
s

En
ab
lin
g:

m
id
dl
e
(A
O
R:

0.
50
;

95
%

CI
:0

.3
1–
0.
79
)
an
d
lo
w

(A
O
R:
0.
24
;9

5%
CI
:0

.1
3–
0.
45
)

so
ci
o-
ec
on

om
ic
st
ra
ta
,l
iv
in
g

w
ith

gu
ar
di
an
s/
re
la
tiv
es

(A
O
R:

0.
08
;9

5%
CI
:0

.0
1–
0.
60
)

Ti
m
e
co
ns
tr
ai
nt

fo
r
pa
re
nt
s

da
Co

st
a

et
al
.[
41
]

Br
az
il, So
ut
h
Am

er
ic
a

To
as
se
ss

cl
in
ic
al
,b

eh
av
io
ur
al

an
d
so
ci
oe
co
no

m
ic
fa
ct
or
s

as
so
ci
at
ed

w
ith

no
n-
us
e
of

de
nt
al

se
rv
ic
es

by
sc
ho

ol
ch
ild
re
n

8–
12

ye
ar
s

Cr
os
s-
se
ct
io
na
ls
ch
oo
l-

ba
se
d
st
ud

y
12
11

ch
ild
re
n

Se
lf-
ap
pl
ie
d
qu

es
tio

nn
ai
re

an
sw

er
ed

by
pa
re
nt
s;

in
te
rv
ie
w
s
an
d
or
al

he
al
th

ex
am

in
at
io
n

of
ch
ild
re
n

24
.3
%

ne
ve
r
vi
si
te
d
a
de
nt
is
t

Pr
ed
is
po

si
ng

:l
ow

m
at
er
na
l

sc
ho

ol
in
g
(A
dj
PR
:1

.4
6;

CI
:

1.
17
–1
.8
2)

En
ab
lin
g:

cr
ow

de
d
ho

us
eh
ol
ds

(A
dj
PR
:1
.5
5;

CI
:1

.2
3–
1.
97
),
lo
w

fa
m
ily

in
co
m
e
(A
dj
PR
:1
.8
1;

CI
:1
.1
2–
2.
93
)

(c
on
tin
ue
d)

ACTA ODONTOLOGICA SCANDINAVICA 109



Ta
bl
e
3.

Co
nt
in
ue
d.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

N
ee
d:

or
al

he
al
th

st
at
us

–
D
M
FT

¼
0,

(A
dj
PR
:1

.7
0;

CI
:

1.
34
–2
.1
6)

Pu
bl
ic
sc
ho

ol
s
(A
dj
PR
:8

.3
2;

CI
:3

.1
0–
22
.3
2)

D
ar
m
aw

ik
ar
ta

et
al
.[
36
]

To
ro
nt
o,

Ca
na
da

To
id
en
tif
y
so
ci
od

em
og

ra
ph

ic
,

di
et
ar
y
an
d
bi
ol
og

ic
al

fa
ct
or
s
as
so
ci
at
ed

w
ith

fa
m
ili
es

w
ho

do
no

t
re
ce
iv
e
de
nt
al

ca
re

in
ea
rly

ch
ild
ho

od
an
d
to

id
en
tif
y

ris
k
fa
ct
or
s
as
so
ci
at
ed

w
ith

ha
vi
ng

ca
vi
tie
s
am

on
g

ch
ild
re
n
w
ho

re
ce
iv
e
ea
rly

de
nt
al

ca
re

0–
5
ye
ar
s

Cr
os
s-
se
ct
io
na
ls
tu
dy

25
05

ch
ild
re
n

St
an
da
rd
iz
ed

pa
re
nt
-

co
m
pl
et
ed

su
rv
ey

38
%

ch
ild
re
n
ha
d
no

t
be
en

to
a

de
nt
is
t

En
ab
lin
g:

lo
w

fa
m
ily

in
co
m
e

(O
R:

2.
73
;9

5%
CI
:1

.4
7–
5.
06
)

N
ee
d,

en
ab
lin
g
an
d

pr
ed
is
po

si
ng

:o
ra
lh

ea
lth

st
at
us

–
de
nt
al

ca
vi
tie
s
(o
ld
er

ch
ild
re
n
(O
R:

1.
04
;9

5%
CI
:

1.
03
–1
.0
5)
,c
hi
ld
re
n
of

lo
w
-

in
co
m
e
fa
m
ili
es

(O
R:
1.
90
;9

5%
CI
:1

.1
7–
3.
10
),
an
d
ea
st

As
ia
n

m
at
er
na
le

th
ni
ci
ty

(O
R:

1.
91
;

95
%

CI
:1

.1
0–
3.
29
)

M
ac
hr
y
et

al
.[
38
]

Br
az
il, So
ut
h
Am

er
ic
a

To
as
se
ss

th
e
re
la
tio

ns
hi
ps

be
tw
ee
n
so
ci
oe
co
no

m
ic

an
d
ps
yc
ho

so
ci
al

fa
ct
or
s

an
d
th
e
ut
ili
za
tio

n
of

de
nt
al

he
al
th

se
rv
ic
es

by
ch
ild
re
n
ag
ed

1–
5
ye
ar
s

1–
5
ye
ar
s

Cr
os
s-
se
ct
io
na
ls
tu
dy

47
8
ch
ild
re
n

M
ul
tis
ta
ge

sa
m
pl
in
g:

st
ru
ct
ur
ed

qu
es
tio

nn
ai
re

ad
m
in
is
te
re
d
to

pa
re
nt
s

an
d
cl
in
ic
al
ex
am

in
at
io
n

of
ch
ild
re
n

76
.3
2%

ha
d
no

t
vi
si
te
d
th
e

de
nt
is
t

Pr
ed
is
po

si
ng

:l
ow

m
ot
he
r

ed
uc
at
io
n:

(A
dj
PR
:1

.1
3;

95
%

CI
:1

.0
2–
1.
24
)

En
ab
lin
g:

lo
w

so
ci
o-
ec
on

om
ic

st
at
us

N
ee
d:

or
al

he
al
th

st
at
us
:‘
po

or
’

pa
re
nt
-p
er
ce
iv
ed

or
al

he
al
th

(A
dj
PR
:1

.7
0;

95
%

CI
:1
.0
7–
2.
70
),
av
ai
le
d
de
nt
al

se
rv
ic
es

fo
r
no

n-
pr
ev
en
tiv
e

re
as
on

s
w
ith

de
nt
al

ca
rie
s

(A
dj
PR
:2

.3
7;

95
%

CI
:1

.3
1–
4.
30
)

Ki
lp
at
ric
k

et
al
.[
26
]

Au
st
ra
lia

U
si
ng

fo
ur

m
ea
su
re
s
of

po
te
nt
ia
li
ne
qu

al
ity
,t
hi
s

st
ud

y
ex
am

in
ed

pa
tt
er
ns

in
or
al

he
al
th

fo
r
Au

st
ra
lia
n

ch
ild
re
n
at

ag
es

2–
3

an
d
6–
7
ye
ar
s

2–
3
an
d
6–
7
ye
ar
s

Cr
os
s-
se
ct
io
na
ld

at
a

fr
om

tw
o
co
ho

rt
s
of

ch
ild
re
n
in

th
e

Lo
ng

itu
di
na
lS

tu
dy

of
Au

st
ra
lia
n

Ch
ild
re
n
(L
SA

C)

2–
3
ye
ar
s

(n
¼
46
06
),

6–
7
ye
ar
s

(n
¼
44
64
)

Tw
o-
st
ag
e
st
ra
tif
ie
d

cl
us
te
re
d
de
si
gn

;c
hi
ld
’s

pr
im
ar
y
ca
re
r
fa
ce

to
-

fa
ce

in
te
rv
ie
w
s
an
d
se
lf-

co
m
pl
et
ed

qu
es
tio

nn
ai
re
s

N
on

ut
ili
za
tio

n
in

th
e
la
st

12
m
on

th
s
(O
R:

2.
40
;9

5%
CI
:

1.
73
–3
.3
3)

fo
r
2–
3
ye
ar
s,
(O
R:

2.
43
;9

5%
CI
:1

.9
4–
3.
05
)
fo
r

6–
7
ye
ar
s

Pr
ed
is
po

si
ng

an
d
ne
ed
:

et
hn

ic
ity
:i
nd

ig
en
ou

s
–
ca
rie
s

(O
R:

1.
90
;9

5%
CI
:1

.0
8–
3.
34
)

an
d
no

n-
ut
ili
za
tio

n
of

de
nt
al

se
rv
ic
es

(O
R:

1.
95
;9

5%
CI
:

0.
96
–3
.9
4)

in
2–
3-
ye
ar
-o
ld

En
ab
lin
g
an
d
ne
ed
:s
oc
io
-

ec
on

om
ic
po

si
tio

n
–
lo
w
,

pa
re
nt
-r
ep
or
te
d
ca
rie
s
(O
R:

3.
29
;9

5%
CI
:1

.8
4–
5.
90
)
fo
r

2–
3
ye
ar
s
(O
R:

1.
79
;9

5%
CI
:

1.
46
–2
.2
0)

fo
r
6–
7
ye
ar
s

G
oe
tt
em

s
et

al
.[
37
]

Br
az
il, So
ut
h
Am

er
ic
a

To
in
ve
st
ig
at
e
th
e
in
flu
en
ce

of
a
ch
ild
’s
cl
in
ic
al

co
nd

iti
on

;m
at
er
na
l

2–
5
ye
ar
s

Cr
os
s-
se
ct
io
na
ls
tu
dy

60
8 m
ot
he
r–
ch
ild

dy
ad
s

M
ot
he
rs

an
sw

er
ed

a
qu

es
tio

nn
ai
re

an
d

cl
in
ic
al

ex
am

in
at
io
n
of

79
.3
%

ha
d
ne
ve
r
ha
d
a
de
nt
al

ap
po

in
tm

en
t,
43
.6
5%

ch
ild
re
n

w
er
e
di
ag
no

se
d
w
ith
(c
on
tin
ue
d)

110 S. GOSWAMI ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

ch
ar
ac
te
ris
tic
s
su
ch

as
de
nt
al

an
xi
et
y
an
d
de
nt
al

vi
si
t
pa
tt
er
n;

so
ci
oe
co
no

m
ic
co
nd

iti
on

s;
an
d
m
at
er
na
lp

er
ce
pt
io
n
of

th
e
ch
ild
’s
or
al

he
al
th
-

re
la
te
d
qu

al
ity

of
lif
e

(O
H
RQ

oL
)
on

a
ch
ild
’s
us
e

of
de
nt
al

ca
re

se
rv
ic
es

th
e
ch
ild
re
n
w
as

pe
rf
or
m
ed

to
as
se
ss

de
nt
al

ca
rie
s
(d
m
f-
t)

un
tr
ea
te
d
de
nt
al

ca
rie
s
du

rin
g

th
e
vi
si
t
to

a
de
nt
is
t

Pr
ed
is
po

si
ng

:l
ow

sc
ho

ol
in
g

le
ve
lo

f
m
ot
he
rs

(P
R:

0.
65
;

95
%

CI
:1

.1
9–
1.
65
)

Irr
eg
ul
ar

vi
si
ts

to
a
de
nt
is
t
by

th
e
m
ot
he
r
(P
R:

0.
49
;9

5%
CI
:0

.3
5–
0.
68
)

M
as
er
ej
ia
n

et
al
.[
31
]

Bo
st
on

,M
ai
ne
,

U
ni
te
d
St
at
es

To
pr
os
pe
ct
iv
el
y
ex
am

in
e
th
e

tr
en
ds

an
d
re
as
on

s
fo
r
th
e

un
de
ru
til
iz
at
io
n
of

fr
ee

se
m
i-a
nn

ua
lp

re
ve
nt
iv
e

de
nt
al

ca
re

pr
ov
id
ed

to
ch
ild
re
n
w
ith

un
m
et

de
nt
al

ne
ed
s
w
ho

pa
rt
ic
ip
at
ed

in
th
e
5-
ye
ar

N
ew

En
gl
an
d

Ch
ild
re
n’
s
Am

al
ga
m

Tr
ia
l

Ag
ed

6–
10

at
ba
se
lin
e

Pr
os
pe
ct
iv
e
co
ho

rt
Ru

ra
lM

ai
ne

(n
¼
23
2)

an
d

ur
ba
n

Bo
st
on

(n
¼
26
6)

In
te
rv
ie
w
er
-a
dm

in
is
te
re
d

qu
es
tio

nn
ai
re
s
as
se
ss
ed

de
m
og

ra
ph

ic
an
d

pe
rs
on

al
ch
ar
ac
te
ris
tic
s,

re
as
on

s
fo
r
m
is
se
d

ap
po

in
tm

en
ts

w
er
e

re
co
rd
ed

du
rin

g
fo
llo
w
-u
p

At
6-
m
on

th
vi
si
ts
,t
he

av
er
ag
e

pe
rc
en
ta
ge

at
te
nd

an
ce

w
as

al
m
os
t
20
%

lo
w
er

an
d

ut
ili
za
tio

n
lo
w
er
ed

do
w
n
un

til
th
e
en
d
of

th
e
5-
ye
ar

tr
ia
l

U
rb
an

ch
ild
re
n
–
pr
ed
is
po

si
ng

:
no

n-
W
hi
te

ra
ce

(O
R:

2.
65
;9

5%
CI
:1

.4
5–
4.
83
);
en
ab
lin
g:

ho
us
eh
ol
d
w
el
fa
re

us
e
(O
R:

3.
94
;9

5%
CI
:1

.6
6–
9.
39
),
de
ep

de
bt

(O
R:

2.
00
;9

5%
CI
:

1.
00
–3
.9
9)
,a
nd

di
st
an
ce

to
de
nt
al

cl
in
ic
(O
R:

3.
02
;9

5%
CI
:

1.
52
–5
.9
8)
.

Ru
ra
lc
hi
ld
re
n
–
pr
ed
is
po

si
ng

:
ca
re
gi
ve
r
ed
uc
at
io
n
le
ve
l(
O
R:

3.
06
;9

5%
CI
:1

.1
7–
8.
02
),
ne
ed
:

gr
ea
te
r
nu

m
be
r
of

de
ca
ye
d

to
ot
h
su
rf
ac
es

at
ba
se
lin
e

(n
ee
d
fo
r
ca
re
)
(O
R:

1.
06
;9

5%
CI
:1

.0
1–
1.
11
)

Ad
ol
es
ce
nt
s
(1
3–
19

ye
ar
s)

F€ a
ge
rs
ta
d

et
al
.[
11
]

Sw
ed
en
,

W
es
te
rn

Eu
ro
pe

To
in
ve
st
ig
at
e
th
e
oc
cu
rr
en
ce

of
m
is
se
d
de
nt
al

ap
po

in
tm

en
ts

am
on

g
16
–1
9-
ye
ar
-o
ld

ad
ol
es
ce
nt
s

in
a
Sw

ed
is
h
co
un

ty

16
–1
9-
ye
ar
-o
ld

Re
tr
os
pe
ct
iv
e
ca
se
-

co
nt
ro
ld

es
ig
n

52
2
ca
se
s
w
ith

,
an
d
52
2

m
at
ch
ed

co
nt
ro
ls

w
ith

ou
t,

de
nt
al

av
oi
da
nc
e

be
ha
vi
ou

r

Co
m
pu

te
r-
ba
se
d
no

n-
st
ra
tif
ie
d
ra
nd

om
se
le
ct
io
n;

pr
ev
io
us

m
is
se
d
an
d
ca
nc
el
le
d

ap
po

in
tm

en
ts
,o

ra
l

he
al
th

st
at
us
,d

en
ta
l

tr
ea
tm

en
t,
fe
ar

or
be
ha
vi
ou

r
pr
ob

le
m
s,

an
d
m
ed
ic
al
,

ps
yc
ho

so
ci
al

or
lif
es
ty
le

fa
ct
or
s
w
er
e
an
al
ys
ed

fr
om

th
e
de
nt
al

re
co
rd
s

13
.1
%

of
th
e
ap
po

in
tm

en
ts

w
er
e

m
is
se
d.

N
um

be
r
of

pr
ev
io
us

m
is
se
d
(O
R:

1.
68
;9

5%
CI
:

1.
48
–1
.9
0)

an
d
ca
nc
el
le
d

de
nt
al

ap
po

in
tm

en
ts

(O
R:

1.
08
;9

5%
CI
:1

.0
3–
1.
14
)

So
ci
od

em
og

ra
ph

ic
lo
ad

(O
R:

2.
84
;9

5%
CI
:1

.2
4–
6.
49
)

Pr
ed
is
po

si
ng

:g
en
de
r
–
bo

ys
(1
4.
6%

)
N
ee
d:

or
al

he
al
th

pr
ob

le
m
s

(c
ar
ie
s
–
O
R:

1.
38
;9

5%
CI
:

1.
05
–1
.8
2,

gi
ng

iv
iti
s
–
O
R:

1.
72
;9

5%
CI
:1

.3
0–
2.
30
)

Fo
ns
ec
a

et
al
.[
33
]

Br
az
il, So
ut
h
Am

er
ic
a

To
in
ve
st
ig
at
e
th
e
fa
ct
or
s

as
so
ci
at
ed

w
ith

no
de
nt
al

vi
si
t
w
ith

in
th
e
la
st

tw
o

ye
ar
s
by

ad
ol
es
ce
nt
s
in

th
e

st
at
e
of

S~ a
o
Pa
ul
o,

Br
az
il,

by
us
in
g
da
ta

fr
om

th
e

O
ra
lH

ea
lth

Co
nd

iti
on

s
of

S~ a
o
Pa
ul
o
st
at
e
po

pu
la
tio

n

15
–1
9
ye
ar
s

Cr
os
s-
se
ct
io
na
l

ep
id
em

io
lo
gi
ca
l

st
ud

y

55
58

ad
ol
es
ce
nt
s

Co
ng

lo
m
er
at
e/
cl
us
te
r

sa
m
pl
in
g
in

tw
o
st
ag
es

w
ith

pr
ob

ab
ili
tie
s

pr
op

or
tio

na
lt
o
th
e

po
pu

la
tio

n
si
ze

(P
PS
),

de
nt
al

vi
si
ts

w
er
e

m
ea
su
re
d,

an
d

co
nt
ex
tu
al

an
d

11
.6
%

ha
d
no

t
vi
si
te
d
th
e
de
nt
is
t

fo
r
m
or
e
th
an

3
ye
ar
s

w
he
re
as

3.
4%

ha
d
ne
ve
r

vi
si
te
d
th
e
de
nt
is
t

Pr
ed
is
po

si
ng

:g
en
de
r
–
m
al
es
,

no
n-
Ca
uc
as
ia
n
et
hn

ic
ity

(M
ul
at
to
:P

R:
1.
30
;9

5%
CI
:

1.
13
–1
.5
0
an
d
Bl
ac
k:
PR
:1

.5
8;

(c
on
tin
ue
d)

ACTA ODONTOLOGICA SCANDINAVICA 111



Ta
bl
e
3.

Co
nt
in
ue
d.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

Pr
oj
ec
t
(S
BS
P-
20
15
)

co
nd

uc
te
d
in

20
15

in
di
vi
du

al
va
ria
bl
es

w
er
e
as
se
ss
ed

95
%

CI
:1

.2
9–
1.
93
)

En
ab
lin
g:

lo
w
er

m
ea
n
fa
m
ily

in
co
m
e
(P
R:

1.
62
;9

5%
CI
:

1.
36
–1
.9
4)
,�

10
00

in
ha
bi
ta
nt
/

de
nt
al

su
rg
eo
ns

(P
R:

1.
27
;

95
%

CI
:1

.0
3–
1.
56
)

N
ee
d:

D
is
sa
tis
fa
ct
io
n
w
ith

th
e

or
al
he
al
th

co
nd

iti
on

(P
R:

1.
20
;

95
%

CI
:1

.0
1–
1.
45
),

pe
rio

do
nt
al
di
se
as
e
in

th
e

fo
rm

of
de
nt
al

ca
lc
ul
us

(P
R:

1.
38
;9

5%
CI
:1

.1
6–
1.
53
)

O
la
et

al
.[
29
]

N
ig
er
ia
,

W
es
te
rn

Af
ric
a

To
te
st

th
e
re
la
tio

ns
hi
p

be
tw
ee
n
so
ci
oe
co
no

m
ic

po
si
tio

n
(S
EP
),
fa
m
ily

co
m
po

si
tio

n,
nu

m
be
r
of

si
bl
in
gs
,a
nd

bi
rt
h
po

si
tio

n
in

th
e
fa
m
ily
,a
nd

th
e

ut
ili
za
tio

n
of

or
al

he
al
th

se
rv
ic
es

by
se
ni
or

se
co
nd

ar
y
sc
ho

ol
pu

pi
ls
in

Ile
-If
e,
N
ig
er
ia

M
ea
n
ag
e
of

�
15
.8

ye
ar
s
ol
d

(S
D
¼

1.
9)

Cr
os
s-
se
ct
io
na
l

12
00

pu
pi
ls

M
ul
tis
ta
ge
,s
tr
at
ifi
ed

sa
m
pl
in
g;

se
lf-

ad
m
in
is
te
re
d

qu
es
tio

nn
ai
re

75
.2
%

ha
d
no

t
vi
si
te
d
th
e
de
nt
is
t

w
ith

in
la
st

ye
ar

Pr
ed
isp

os
in
g:

Pa
re
nt
s/

gu
ar
di
an
s
–
si
ng

le
m
ot
he
rs

(O
R:

1.
80
;9

5%
CI
:1

.0
5–
3.
09
),

w
ith

ou
t
a
pa
re
nt

(O
R:

3.
52
;

95
%

CI
:1

.8
0–
1.
65
)

En
ab
lin
g:

Lo
w

so
ci
o-
ec
on

om
ic

po
si
tio

n
–
in
co
m
e:
1–
10
,0
00

na
ira

(e
qu

al
s
to

U
S$

63
.3
1)

(O
R:

1.
87
;9

5%
CI
:1

.1
7–
2.
97
)

an
d
10
,0
00
–1
9,
00
0
na
ira

(e
qu

al
s
to

U
S$

12
0.
29
)
(O
R:

1.
93
;9

5%
CI
:1

.2
0–
3.
11
)

O
ku
llo

et
al
.[
32
]

U
ga
nd

a,
Ea
st
er
n
Af
ric
a

To
de
sc
rib

e
cl
in
ic
al

an
d
se
lf-

pe
rc
ei
ve
d
in
di
ca
to
rs

of
or
al

he
al
th

st
at
us

an
d
th
e
us
e

of
or
al

he
al
th

ca
re

se
rv
ic
es

by
so
ci
al

an
d
de
m
og

ra
ph

ic
ch
ar
ac
te
ris
tic
s

M
ea
n
ag
e
–

5.
8
ye
ar
s

(S
D
¼

1.
6
ye
ar
s,

ra
ng

e
¼

13
–1
9
ye
ar
s)

Cr
os
s-
se
ct
io
na
l

11
46

se
co
nd

ar
y

sc
ho

ol
st
ud

en
ts

Sy
st
em

at
ic
ra
nd

om
sa
m
pl
in
g;

st
ru
ct
ur
ed

qu
es
tio

nn
ai
re
s
an
d

de
nt
al

ex
am

in
at
io
n

D
en
ta
lv
is
its

–
56
%

ha
d
no

t
re
ce
iv
ed

th
e
de
nt
al

ca
re

in
th
e
pa
st

tw
o
ye
ar
s
an
d
44
%

av
ai
le
d
ca
re

w
ith

to
ot
ha
ch
e
as

th
e
m
ai
n
re
as
on

En
ab
lin
g
an
d
ne
ed
:L
oc
at
io
n:

U
rb
an

–
le
ss

or
al

he
al
th

ca
re

at
te
nd

an
ce

(A
O
R:

0.
6;

95
%

CI
:

0.
5–
0.
8)
,m

or
e
de
nt
al

ca
rie
s

(d
m
ft
>
0)

(A
O
R:

2.
2;

95
%

CI
:

1.
2–
3.
9)
,s
ee
ki
ng

ca
re

be
ca
us
e

of
to
ot
ha
ch
e
(A
O
R:

1.
5;

95
%

CI
:1

.1
–2
.0
)

N
ee
d:

O
ra
lh

ea
lth

st
at
us

–
m
ea
n
D
M
FT

an
d
M
T
–
2.
9
(S
D

¼
2.
3)

an
d
0.
5
(S
D
¼

0.
9)
,

re
sp
ec
tiv
el
y,
di
ss
at
is
fie
d
w
ith

de
nt
al

he
al
th

an
d
de
la
ye
d

tr
ea
tm

en
t
de
m
an
d
fo
r
dm

ft
5–
14

(O
R
¼

2.
3
(1
.3
–4
.1
),
3.
2

(1
.5
–6
.8
)),

re
sp
ec
tiv
el
y

Sk
ar
et

et
al
.[
34
]

N
or
w
ay
,

W
es
te
rn

Eu
ro
pe

To
ex
pl
or
e
po

ss
ib
le

ex
pl
an
at
or
y
fa
ct
or
s
re
la
te
d

to
hi
gh

fr
eq
ue
nc
y
of

m
is
se
d/
ca
nc
el
le
d
de
nt
al

ap
po

in
tm

en
ts

du
rin

g
th
e

ag
e
gr
ou

p
12
–1
8
ye
ar
s

12
–1
8
ye
ar
s

Re
tr
os
pe
ct
iv
e
co
ho

rt
an
d
cr
os
s-
se
ct
io
na
l

In
iti
al

sa
m
pl
e
�

11
19

an
d
fin

al
sa
m
pl
e
�

75
4

Pa
rt
ic
ip
an
ts

w
er
e
m
ai
le
d

qu
es
tio

nn
ai
re
s
at

th
e

ag
e
of

20
an
d
th
ei
r

de
nt
al

re
co
rd
s
w
er
e

as
se
ss
ed

be
tw
ee
n
th
e

ag
es

of
12

an
d
18
.

Fo
rg
ot
te
n
de
nt
al

ap
po

in
tm

en
ts

du
rin

g
th
e
la
st

5
ye
ar

(O
R:

6.
0;

95
%

CI
:3

.5
4–
10
.0
7)

Pr
ed
isp

os
in
g:

ge
nd

er
–
m
al
e

N
ee
d:

H
ig
h
ca
rie
s
ex
pe
rie
nc
e

(O
R:

2.
1;

95
%

CI
:1

.1
8–
3.
71
)

(c
on
tin
ue
d)

112 S. GOSWAMI ET AL.



Ta
bl
e
3.

Co
nt
in
ue
d.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

Su
bj
ec
ts

w
ho

m
is
se
d
or

ca
nc
el
le
d
20
%

or
m
or
e

of
th
ei
r
de
nt
al

ap
po

in
tm

en
ts

be
tw
ee
n

th
e
ag
es

of
12

an
d
18

w
er
e
th
e
ta
rg
et

gr
ou

p

N
ot

in
sc
ho

ol
(O
R:

3.
5;

95
%

CI
:

1.
61
–7
.7
2)

N
eg
at
iv
e
be
lie
fs
of

de
nt
is
ts

(O
R:

2.
7;

95
%

CI
:1

.4
3–
5.
21
)

Bo
th

ch
ild
re
n
an
d
ad
ol
es
ce
nt

(0
–1
9
ye
ar
s)

Al
Ag

ili
an
d

Fa
rs
i[
44
]

Je
dd

ah
,S
au
di

Ar
ab
ia
,

So
ut
hw

es
t

As
ia

To
ex
am

in
e
th
e
as
so
ci
at
io
n

be
tw
ee
n
ch
ild
re
n’
s’
ac
ce
ss

to
de
nt
al

he
al
th
ca
re
,a
nd

PE
N
fa
ct
or
s

Al
lt
hi
rd
-
an
d

ei
gh

th
-g
ra
de

st
ud

en
ts

(<
9

to
>
14

ye
ar
s)

Cr
os
s
se
ct
io
na
ls
tu
dy

In
iti
al

sa
m
pl
e
�

16
68

an
d
fin

al
sa
m
pl
e

�
13
97

Ra
nd

om
sa
m
pl
e;
pa
re
nt

qu
es
tio

nn
ai
re

an
d
or
al

ex
am

in
at
io
n

(a
)
26
%

ne
ve
r
vi
si
te
d
a
de
nt
is
t

an
d
(b
)
31
%

ne
ed
ed

de
nt
al

ca
re

du
rin

g
la
st

ye
ar

bu
t

co
ul
d
no

t
ge
t
it.

Pr
ed
is
po

si
ng

:o
ra
lh

ea
lth

ill
ite
ra
cy

((a
)
82
.3
%
,(
b)

49
.7
%
)

En
ab
lin
g:

fin
an
ci
al

((a
)
22
.8
%
,

(b
)
37
.1
%
)

D
en
tis
t-
re
la
te
d
((a
)
19
.9
%
,(
b)

42
.1
%
),
tr
an
sp
or
ta
tio

n
((a
)

9.
8%

,(
b)

20
.8
%
)

Re
as
on

fo
r
th
e
de
nt
al

vi
si
t
–

de
nt
al

ca
rie
s
(3
8.
4%

)
an
d

to
ot
ha
ch
e
(4
3.
8%

)
Po
rt
er
o
de

la
Cr
uz

an
d

Ce
br
in
o
[3
5]

Sp
ai
n, W
es
te
rn

Eu
ro
pe

(i)
To

di
sc
ov
er

ho
w

fr
eq
ue
nt
ly

de
nt
al

se
rv
ic
es

ar
e
us
ed

an
d
th
e
pr
ev
al
en
ce

of
de
nt
al

he
al
th

pr
ob

le
m
s
in

Sp
an
is
h
an
d
im
m
ig
ra
nt

ch
ild
re
n;

(ii
)
to

id
en
tif
y
th
e

ty
pe

of
tr
ea
tm

en
t
re
ce
iv
ed

du
rin

g
de
nt
al

he
al
th

vi
si
ts
;

an
d
(ii
i)
to

an
al
ys
e
th
e

so
ci
oe
co
no

m
ic
an
d

de
m
og

ra
ph

ic
va
ria
bl
es

w
hi
ch

in
flu
en
ce

th
e
no

n-
re
gu

la
r
ut
ili
za
tio

n
of

de
nt
al

he
al
th

se
rv
ic
es

an
d
th
e

pr
es
en
ce

of
de
nt
al

he
al
th

pr
ob

le
m
s.

3–
14

ye
ar
s
ol
d

Cr
os
s-
se
ct
io
na
ls
tu
dy

45
68

ch
ild
re
n

Tr
ie
ta
pi
c
sa
m
pl
in
g;

ch
ild
re
n’
s
qu

es
tio

nn
ai
re

(0
–1
5
ye
ar
s)
an
d
th
e

ho
us
eh
ol
d
qu

es
tio

nn
ai
re

fil
le
d
in

by
th
e
m
ot
he
r,

fa
th
er

or
gu

ar
di
an

H
ig
he
r
pr
ev
al
en
ce

of
no

n-
re
gu

la
r

ut
ili
za
tio

n
in

3–
14
-y
ea
r-
ol
d

Sp
an
is
h
an
d
im
m
ig
ra
nt

ch
ild
re
n
(S
pa
ni
sh
:3

5.
43
%
;

im
m
ig
ra
nt
s:
51
.7
8%

)
Pr
ed
isp

os
in
g:

3–
6-
ye
ar
-o
ld
s

(S
pa
ni
sh
:5

3.
11
%
;i
m
m
ig
ra
nt
s:

45
.0
4%

)
En
ab
lin
g:

Lo
w
er

so
ci
al

cl
as
s

(S
pa
ni
sh
:4

7.
22
%
,i
m
m
ig
ra
nt
s:

77
.8
6%

)
N
ee
d:

D
en
ta
lh

ea
lth

pr
ob

le
m

(S
pa
ni
sh
:3

1.
10
%

an
d

im
m
ig
ra
nt
:3

6.
36
%
)

Le
br
un

-H
ar
ris

et
al
.[
30
]

U
ni
te
d
St
at
es

To
es
tim

at
e
ch
ild
re
n’
s

pr
ev
en
tiv
e
or
al

he
al
th

ca
re

us
e
an
d
or
al

he
al
th

an
d

in
ve
st
ig
at
e
as
so
ci
at
io
ns

w
ith

ch
ild
,f
am

ily
an
d

he
al
th

ca
re

ch
ar
ac
te
ris
tic
s

2–
17

ye
ar
s

O
bs
er
va
tio

na
l,
cr
os
s-

se
ct
io
na
ls
tu
dy

46
,1
00

ch
ild
re
n

D
at
a
fr
om

na
tio

na
lly

re
pr
es
en
ta
tiv
e
w
eb
-
an
d

pa
pe
r-
ba
se
d
su
rv
ey

w
er
e
an
al
ys
ed
.S
ur
ve
y

re
sp
on

de
nt
s
w
er
e

pa
re
nt
s
or

ca
re
gi
ve
rs

20
.4
%

di
d
no

t
av
ai
lp

re
ve
nt
iv
e

he
al
th

ca
re

vi
si
t
in

th
e
pa
st

ye
ar

Le
ss

lik
el
y
to

vi
si
t
fo
r

pr
ev
en
tiv
e
de
nt
al

ca
re

an
d

sp
ec
ifi
c
pr
ev
en
tiv
e
se
rv
ic
es
:

Pr
ed
isp

os
in
g:

Yo
un

g
ch
ild
re
n

(a
ge
d
2–
5
ye
ar
s)
(A
dj
PR
R:

0.
78
;9

5%
CI
:0

.7
4–
0.
83
)

En
ab
lin
g:

Ch
ild
re
n
w
ith

no
he
al
th

in
su
ra
nc
e
(A
dj
PR
R:

0.
84
;9

5%
CI
:0

.7
7–
0.
90
),
an
d

th
os
e
fr
om

lo
w
er
-in

co
m
e

(A
dj
PR
R:

0.
92
;9

5%
CI
:

0.
88
–0
.9
7)

an
d
lo
w
er
-e
du

ca
te
d

ho
us
eh
ol
ds

(A
dj
PR
R:

0.
93
;9

5%
CI
:0

.8
6–
1.
01
)

(c
on
tin
ue
d)

ACTA ODONTOLOGICA SCANDINAVICA 113



Ta
bl
e
3.

Co
nt
in
ue
d.

Au
th
or

an
d
ye
ar

Co
un

tr
y

O
bj
ec
tiv
es

Ag
e

St
ud

y
de
si
gn

Sa
m
pl
e
si
ze

D
at
a
co
lle
ct
io
n

Ke
y
fin

di
ng

s

N
ee
d:

12
%

ha
d
ca
rie
s
an
d
6%

ha
d
fa
ir
or

po
or

co
nd

iti
on

of
th
e
te
et
h

Ba
ld
an
ie

t
al
.[
42
]

So
ut
he
rn

Br
az
il,

So
ut
h
Am

er
ic
a

To
as
se
ss

th
e
in
di
vi
du

al
de
te
rm

in
an
ts

of
no

n-
ut
ili
za
tio

n
of

de
nt
al

se
rv
ic
es

by
lo
w
-in

co
m
e

ch
ild
re
n
liv
in
g
in

ar
ea
s

se
rv
ed

by
th
e
PH

C
pr
og

ra
m

(F
H
P)

in
a
bi
g
ci
ty

in
So
ut
he
rn

Br
az
il

Th
e
gr
ou

p
of

ba
bi
es

an
d
pr
e-
sc
ho

ol
ch
ild
re
n

(0
–6

ye
ar
s
of

ag
e)

an
d
sc
ho

ol
ch
ild
re
n
an
d

ad
ol
es
ce
nt
s
(a
ge
s

7–
14

ye
ar
s
ol
d)

Cr
os
s-
se
ct
io
na
l

po
pu

la
tio

n-
ba
se
d
st
ud

y

35
0
ch
ild
re
n

St
ra
tif
ie
d
m
ul
tis
ta
ge

sa
m
pl
in
g
m
et
ho

d;
qu

es
tio

nn
ai
re

an
sw

er
ed

by
pa
re
nt
s;

31
%

ha
d
ne
ve
r
vi
si
te
d
a
de
nt
is
t

Pr
ed
isp

os
in
g:

Ve
ry

yo
un

g
–

50
.5
%

En
ab
lin
g:

Fa
m
ily

ho
m
es

w
er
e

un
de
r
ab
se
nt

ow
ne
rs
hi
p
–

44
.4
%

N
ee
d:

D
en
ta
lv
is
it
is
of
te
n

as
so
ci
at
ed

w
ith

pa
in

(A
O
R:

4.
34
;9

5%
CI
:1

.8
4–
10
.2
3)
,n

ot
re
po

rt
ed

ch
ild
’s
or
al

he
al
th

pr
ob

le
m
s
(A
O
R:

0.
25
;9

5%
CI
:

0.
13
–0
.4
9)
,w

ith
ou

t
pe
rc
ei
ve
d

ne
ed

of
de
nt
al

ca
re

(3
8.
8%

)
Le
w
is
et

al
.[
45
]

U
ni
te
d
St
at
es

To
(1
)
de
sc
rib

e
th
e
pr
op

or
tio

n
of

U
S
ch
ild
re
n
w
ith

>
or

¼1
pr
ev
en
tiv
e
de
nt
al

vi
si
t

w
ith

in
th
e
pr
ev
io
us

ye
ar
,

(2
)
id
en
tif
y
fa
ct
or
s
th
at

w
er
e
as
so
ci
at
ed

w
ith

pr
ev
en
tiv
e
de
nt
al

ca
re

us
e

an
d
(3
)
te
st

th
e
hy
po

th
es
is

th
at

pr
ev
en
tiv
e
de
nt
al

ca
re

us
e
by

ne
ar
-p
oo
r
ch
ild
re
n

is
as
so
ci
at
ed

w
ith

St
at
e

Ch
ild

H
ea
lth

In
su
ra
nc
e

Pr
og

ra
m

po
lic
ie
s
fo
r

co
ve
rin

g
de
nt
al

ca
re
.

0–
17

ye
ar
s

Cr
os
s-
se
ct
io
na
ln

at
ur
e

10
2,
35
3
ch
ild
re
n

D
at
a
fr
om

th
e
N
at
io
na
l

Su
rv
ey

of
Ch

ild
re
n’
s

H
ea
lth

w
er
e
an
al
ys
ed
.

Th
e
te
le
ph

on
ic
su
rv
ey

w
as

co
m
pl
et
ed

by
a

pa
re
nt

or
gu

ar
di
an

w
ho

ha
d
su
ffi
ci
en
t

in
fo
rm

at
io
n
of

th
e

he
al
th

of
ch
ild
re
n
un

de
r

th
e
ag
e
of

18
ye
ar
s.

Lo
w
er

od
ds

of
a
pr
ev
en
tiv
e

de
nt
al

vi
si
t:

Pr
ed
isp

os
in
g:

Yo
un

g
(A
O
R:

0.
18
;9

5%
CI
:0

.1
7–
0.
19
),
bl
ac
k

(O
R:

0.
69
;9

5%
CI
:0

.6
3–
0.
76
)

or
m
ul
tir
ac
ia
lr
el
at
iv
e
to

w
hi
te

(O
R:

0.
71
;9

5%
CI
:0

.6
0–
0.
83
),

pa
re
nt
s’
lo
w

ed
uc
at
io
n
(O
R:

0.
79
;9

5%
CI
:0

.6
9–
0.
92
),

un
em

pl
oy
ed

pa
re
nt
s
(O
R:

0.
88
;

95
%

CI
:0

.7
9–
0.
99
)

En
ab
lin
g:

lo
w
er

in
co
m
e
(O
R:

0.
44
;9

5%
CI
:0

.3
9–
0.
49
),

un
in
su
re
d
(O
R:

0.
41
;9

5%
CI
:0

.3
8–
0.
44
)

Ta
pi
as
-L
ed
es
m
a

et
al
.

20
05

[4
3]

Sp
ai
n, W
es
te
rn

Eu
ro
pe

To
as
ce
rt
ai
n
th
e
po

ss
ib
le

in
flu
en
ce

of
so
ci
od

em
og

ra
ph

ic
va
ria
bl
es

on
de
nt
al

se
rv
ic
e
ut
ili
za
tio

n
an
d
or
al
he
al
th

am
on

g
Sp
an
is
h
ch
ild
re
n

3–
15

ye
ar
s

D
es
cr
ip
tiv
e
cr
os
s-

se
ct
io
na
ls
tu
dy

40
23

in
te
rv
ie
w
s

co
nd

uc
te
d

w
ith

pa
re
nt
s

or
gu

ar
di
an

Ra
nd

om
sa
m
pl
e:
in
te
rv
ie
w
s

co
nd

uc
te
d
w
ith

pa
re
nt
s

or
gu

ar
di
an
s

31
.0
5%

ha
d
ne
ve
r
be
en

to
de
nt
al

ca
re

Pr
ed
isp

os
in
g:

Pa
re
nt
s/

gu
ar
di
an
s
w
ith

th
e
lo
w
es
t

ed
uc
at
io
na
lr
an
ge

(A
O
R:

1.
37
;

95
%

CI
:1

.0
8–
1.
71
)

En
ab
lin
g:

In
co
m
e
–
no

de
nt
al

ca
re

in
th
e
la
st

12
m
on

th
s

th
os
e
ha
vi
ng

pa
re
nt
s/

gu
ar
di
an
s
w
ith

m
on

th
ly

in
co
m
e
<
90
0
eu
ro
s
(O
R:

2.
03
;

95
%

CI
:1

.5
7–
2.
61
)

N
ee
d:

Pr
ev
al
en
ce

of
ca
rie
s

w
as

31
.4
5%

D
M
FT
:T
he

D
ec
ay
ed
,M

is
si
ng

,a
nd

Fi
lle
d
Te
et
h
in
de
x;
M
T:
m
is
si
ng

te
et
h;

O
R:

od
ds

ra
tio

;A
O
R:

ad
ju
st
ed

od
ds

ra
tio

;C
I:
co
nf
id
en
ce

in
te
rv
al
;P

R:
pr
ev
al
en
ce

ra
tio

;a
dj
PR
:a
dj
us
te
d
pr
ev
al
en
ce

ra
tio

;a
dj
PR
R:

ad
ju
st
ed

pr
ev
al
en
ce

ra
te

ra
tio

s;
U
S$
:U

.S
.d

ol
la
r;
SD

:s
ta
nd

ar
d
de
vi
at
io
n.

114 S. GOSWAMI ET AL.



were more likely to utilize dental services for treatment
rather than prevention [38]. Other barriers to access to den-
tal services were place of residence [27,31,40], distance to
dental clinic [31], lack of dental insurance, time, transporta-
tion and difficulty finding a dentist [28].

Among adolescents, lower family income [29,33], lack of
dental insurance [33] and urban resident was associated
with low probability of visiting a dentist [32].

Among children and adolescents, economic status
[30,43–45], lack of dental insurance [30,45], lower social
class [35], less accessibility to dental services [42,44,45] and
place of residence [30,34,45] were the factors related to
non-utilization of dental services.

Need factors
Subjective need factors were pain and discomfort that led
to dental visit apart from preventive reasons. The objective
need factors were presence of dental caries.

Among children, the prevalence of dental caries was
34% [38] to 44% [37]. Poor oral clinical status was associ-
ated with child poor dental attendance pattern [39].
Children with poor parent-perceived oral health and chil-
dren with dental caries were more likely to visit the dentist
for non-preventive reasons [38]. More decayed tooth surfa-
ces at baseline were associated with less usage of dental
services in future [31]. Children who self-reported the need
of dental treatment and who had dental pain underused
the dental check-ups and preventive care [40].

Among adolescents, dissatisfaction with the oral health
condition [33], high caries experience [34], poor oral health
[11] and periodontal disease [33] were associated with non-
utilization of dental services.

Among children and adolescents, the prevalence of car-
ies was 9% [35] to 45% [43]. Apart from preventive, dental
caries, toothache [44] and dental pain [42] were the com-
mon reasons for having visit to a dentist.

Discussion

This integrative review sought to explore non-utilization of
oral health services and identify factors related to non-utiliza-
tion of oral health services among children and adolescents.
The findings of this review revealed the pattern of non-utiliza-
tion of dental health services among children and adoles-
cents. The under and non-utilization of dental services were
associated with predisposing, enabling and immediate treat-
ment need factors, although there was a huge variation in
the utilization.

Strengths of this review include the use of a five-stage
integrative approach that allows to include both empirical
and theoretical research [14]. The search strategies were
developed across five major electronic databases. The ori-
ginal articles screening and selection phase included two
independent reviewers. The PRISMA flow diagram was
adopted for the inclusion of the articles. The Rayyan QCRI
and Distiller-SR software further improved the systematicTa
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approach. The modified NOS was used for quality assessment
of the selected articles.

The Andersen behavioural model [25] is widely used in
the healthcare domain to study the health services utilization
and was employed here to highlight the factors associated
with the non-utilization of oral health services in terms of
predisposing factors like age or gender, enabling factors like
income or health insurance and treatment need factors such
as children’s and adolescents’ subjective and objective oral
health related parameters. The thematic analysis of the stud-
ies was guided by the Andersen’s behavioural model.

There are some limitations. Other factors related to non-
utilization of dental services, for instance, dental phobia and
behavioural (eating habits and dental hygiene, such as not
brushing teeth on a regular basis) were not explored. The
data extraction and the quality assessment of the articles
were carried out by one author. Studies that were not pub-
lished in English were excluded. The search and screening
procedures excluded the paper focussing on the vulnerable
groups, for instance, children with special health care needs
(CSHCN). The number of emergency dental visits for the
non-traumatic dental problems were not assessed. Most of
the included articles in this study are cross-sectional in
design; therefore, a temporal sequence is difficult to estab-
lish. The availability and accessibility of oral health services
varies greatly amongst geographic places around the world.
The findings of this review may not be globally applicable.

Predisposing factors such as age, gender, ethnicity and
education were associated with the non-utilization of dental
health services among both children and adolescents. The
younger children had decreased likelihood of a preventive
dental visit [30,45] and a higher probability of never had a
dental visit [38]. This may be explained by the child’s oral
health mostly being dependent on their parents, and any
lack of oral health education and awareness of parents will
reflect on their child’s oral health [47]. In Canada, among
four ethnic groups, religion and genetics were reported to
influence the oral health perception among parents and
caregivers [48]. Non-biological parents were less likely to
have booked dental visits for their children [49]. However,
one study reported older youth in worse oral health are less
likely to receive preventive dental care than the younger
children [50].

Gender was associated with the non-utilization of dental
health services. Being male meant lower odds of receiving
dental service among children [39] and adolescents [32,33].
The gender differences may reflect parental attitudes, and
cultural beliefs towards children’s oral health. Also, females
are more concerned with their physical appearance and, as a
result, are more likely to adopt dental-health-promoting
behaviours and habits [51].

The other two sociodemographic factors appearing signifi-
cant were low educational attainment of the parent, and eth-
nicity. Parents’ low education level affects utilization of
dental services in both children and adolescents [43]. Higher
level of education may lead to greater awareness and know-
ledge about preventive health services and increased utiliza-
tion of health services [52]. Another study reported indirect

association of ethnicity with dental check-up visits through
three variables: consistent source of dental care, dental insur-
ance status and family income [53]. Language other than the
host language is bound to have an effect, and is difficult to
separate it from ethnicity, income and culture [54].

Low family income is one enabling factor that negatively
affects the utilization of dental services in both children [36]
and adolescents [29]. Low-income families with lack of edu-
cation have a number of challenges, including a lack of
awareness about preventive health care and insufficient
knowledge of available resources to meet their health-care
needs [55]. The same applies for lack of dental insurance
coverage [56]. A recent review reported insured people uti-
lized health services at a higher rate, depending on the type
of health service [57].

The treatment need factors such as caries and pain were
associated with utilization of curative but not preventive
dental services. A study reported the proportion of prevent-
ive dental care decreases and curative treatment increases
with increase in age [58]. Dental emergency among adoles-
cents was cited as the reason for first access to oral health
services, with adolescents being more prone to utilize dental
emergency than children [59]. The hospital emergency visits
for non-traumatic dental problems might burden the human
resource involved in providing the health care. Further evi-
dence needs to be collected to assess the economic impact
of such visits depending on the type of health services
across the globe.

In conclusion, non-utilization of dental health services
tends to be higher in children than adolescents. The predis-
posing (age, gender, ethnicity, parent’s level of education),
enabling (family income, dental insurance) and treatment
need factors (oral clinical status) were associated with non-
utilization of dental services. More research is needed to
address discrepancies based on available resources within
countries, in order to increase dental use and reduce oral
health inequities linked to underlying marginalization.
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