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Oral health refers specifically to the existence of
good teeth and the absence of soft tissues le-

sions, chronic orofacial pain, oral cancer, congenital
malformations and other diseases of craniofacial com-
plex (World Health Organization, 1999; Petersen,

2003). Dental caries and periodontal diseases are the
most prevalent oral health problems (Petersen, 2003)
and are considered major public health issues by the
World Health Organization (WHO) (Petersen, 2003).
However, these can be largely prevented through the
adoption of adequate dental hygiene practices and a
non-cariogenic diet (Marshall et al, 2003; Touger-Deck-
er and van Loveren, 2003), avoidance of tobacco
smoking (Amarasena et al, 2002; Boutigny et al, 2005;
Beaglehole and Benzian, 2005) and alcohol con-
sumption (Altieri et al, 2004; Figuero Ruiz et al, 2004),
and the regular use of dental care services (Holst,
1979; Matos et al, 2001; Mumcu et al, 2004). The In-
ternational Dental Federation (Cohen, 1987) consid-
ers that the frequency of dental care visits is influ-
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enced by factors such as fewer human resources in
the public health system, lack of public support for oral
health in prevention and promotion programmes, and
factors related to the perception of need, treatment,
anxiety and fear.

Specifically in Portugal, the low individual income
and the organisation of oral health care services (Di-
recção-Geral de Saúde, 2005), including asymmetries
in the geographical and institutional distribution of
dentists and the lack of dental care services in the
public sector of health, are major obstacles to dental
care utilisation. Such barriers compromise the timely
and quantitatively adequate use of these specific
health services, and may contribute to the ranking of
Portuguese oral health indicators below that observed
in many other European countries (WHO Oral Health
Country/Area Profile Programme, 2007). In the late
1990s, Portugal presented an index of Decayed, Miss-
ing and Filled teeth (DMFT) at 12 years of 2.95 (Di-
recção-Geral de Saúde, 2000), higher than the Euro-
pean average.

The present study aimed to describe the use of den-
tal care in a random sample of urban adults and to
quantify its association with social, demographic, clin-
ical and lifestyle factors, in a country where dental care
is delivered mainly by the private health sector.

PARTICIPANTS AND METHODS

The present study was based on a health and nutrition
survey performed in an urban sample of Portuguese
adults, aged 18 to 92 years, living in Porto, that has
been described before (Santos and Barros, 2003,
2004). Briefly, 2488 individuals were selected by ran-
dom digit dialling, having households as the sampling
unit. When a household was selected, all residents
were identified by age and gender, and one resident
(aged 18 or more years) was randomly selected as the
respondent, without replacement if there was a refusal.
The participation rate was 70% (Ramos et al, 2004). A
visit to the Department of Hygiene and Epidemiology of
the Porto Medical School was scheduled by telephone
according to the participant’s convenience. A personal
interview was then performed by trained interviewers
at the offices of the Department of Hygiene and Epi-
demiology, using a structured questionnaire compris-
ing data on socio-demographic factors (age, gender,
marital status, education and occupation), clinical as-
pects (visits to the dentist, visits to the doctor, usual
source of medical care, diabetes, and use of psyc-
holeptic and psychoanaleptic drugs) and lifestyles
(smoking, alcohol consumption and dietary habits).

The use of dental care services, evaluated through
the number of visits to the dentist in the previous year,
was analysed as a dichotomic (zero visits, or one or
more visits) or a three-group variable (zero, one, or two
or more visits). After excluding the subjects who did
not provide information on the number of visits to the
dentist in the previous year, 2407 subjects (913
males, mean age 54 years, standard deviation (SD) 15
years; 1494 females, mean age 53 years, SD 15
years) were included in the analyses.

Education was recorded as the number of complete
years of formal education and analysed in five cate-
gories: 0–3, 4, 5–9, 10–12 and more than 12 years
of education. Two categories were considered for mar-
ital status; married and not married (including single,
widowed and divorced/separated). Occupation was
classified according to the Portuguese Classification
of Occupations (Instituto do Emprego e Formação
Profissional, 2007) and grouped in white-collar (com-
prising the non-manual occupations), blue-collar (com-
prising the manual occupations) and a third category
including unemployed, housewives and retired peo-
ple, defined as no paid job.

The number of visits to a medical doctor in the pre-
ceding 12 months was recorded, and for analysis it
was treated as a dichotomic variable (no visits or at
least one visit). The usual source of medical care
was considered in three categories (public health
centre, private care and hospital care). Information
on the history of diabetes was obtained by asking the
participants if a doctor had ever diagnosed the dis-
ease.

Regarding smoking habits, subjects were classified
as smoker (one or more cigarettes per day, on average),
occasional smoker (less than one cigarette per day, on
average), ex-smoker (for more than 6 months) or never-
smoker, according to WHO categories (WHO, 1997).
However, for analysis, three categories were used:
smokers (current or occasional), ex-smokers and non-
smokers. Four categories were considered in the analy-
sis of alcohol intake: non-drinker, ex-drinker (for more
than 6 months), occasional drinker (consumption of
less than a drink per week, on average) and usual
drinker (consumption of at least one drink per week, on
average).

The dietary habits in the 12 months preceding the
interview were evaluated using a semi-quantitative
food frequency questionnaire (FFQ) comprising 82
food and beverage items or groups. It was designed ac-
cording to Willet (Willet, 1998), and was adapted by in-
clusion of a variety of typical Portuguese food items.
The FFQ was validated with a 7-day food record in 75
female and 71 male community participants and, re-
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garding the fatty acid composition, with the composi-
tion of subcutaneous adipose tissue in 64 female and
52 male subjects (Lopes, 2000). For each FFQ item,
subjects were asked the average frequency of con-
sumption (nine possible responses ranging from nev-
er to six or more times per day) and the portion size
usually consumed (based on a photograph manual
with small, medium and large portion sizes). The in-
formation obtained was used to estimate the average
daily intake of each item by multiplying the usual fre-
quency of intake per day by the average portion size of
the corresponding item.

For the current analysis, food/beverage items or
groups of foods or beverages with the highest sugar
contents were considered, among those evaluated by
the FFQ: biscuits (all type of biscuits or cookies) and
pastry, soft drinks (including coke and all other types
of soft drinks), ice cream and dairy desserts, choco-
late, jam/marmalade (all types of jam and mar-
malade), and sugar added to other food or drinks (e.g.
coffee, tea, milk, yoghurt and fruit). For each item,
subjects were classified as non-consumers (0 g/day),
consumers of less than one average portion size per
day or consumers of at least one average portion size
per day.

Chronic medication in the previous year was record-
ed, and every drug coded to the corresponding level of
WHO Anatomic Therapeutic Chemical (ATC) classifica-
tion (World Health Organization, 1990). The use of
drugs responsible for a decreased salivary flow, such
as psycholeptics (N05) (including antipsychotics
[N05a], anxiolytics [N05b], hypnotics and sedatives
[N05c]) or psychoanaleptics (N06), (including antide-
pressants [N06a] and psycholeptics in combination
with psychoanaleptics [N06c]), was considered for the
present analyses.

Data were analysed using STATA®, version 9.2. The
use of dental care services in the previous year is pre-
sented as proportions and respective 95% Confidence
Intervals (95% CI). The results were analysed as crude
and age-standardised by the direct method (European
Reference Population [United Nations, 1990]). The as-
sociation between dentist consultations in the previ-
ous year and socio-demographic, clinical and lifestyle
variables was quantified through the calculation of
crude, age- and education-adjusted odds ratios (OR),
and respective 95% CI using unconditional logistic re-
gression (one or more dental visits in the previous year
vs. no dental visits) and multinomial logistic regression
(one dental visit in the previous year vs. no dental vis-
its, and at least two dental visits in the previous year
vs. no dental visits). The results were considered sta-
tistically significant when p < 0.05.

The present study was approved by a local Ethics
Committee, and all participants gave written informed
consent.

RESULTS

In the present representative sample of an urban pop-
ulation, 51.5% (95% CI: 49.0–53.0) of the subjects vis-
ited a dentist at least once, 28.8% (95%CI: 27.0–30.6)
visited the dentist at least twice, and 15.9% (95% CI:
14.4–17.4) three or more times, during the year pre-
ceding the survey. The corresponding age-standard-
ised prevalence figures are 54.5% (95% CI: 52.1–56.8)
for one or more, 31.0% (95% CI: 28.8–33.2) for two or
more and 17.3% (95% CI: 15.4–19.1) for three or more
visits. The distribution of dental visits is presented in
Figure 1.

After adjustment for education, no statistically sig-
nificant association was observed between age and
the use of dental care services, except for ages above
69 years (OR = 0.66, 95% CI: 0.45–0.98), but the age-
adjusted OR for education increased with the number
of school years (p < 0.001 for trend) (Table 1). For the
remaining variables (Tables 1 to 3), the associations
tended to approach unity when age and education ad-
justment was performed.

Regarding the socio-demographic factors (Table 1),
significant differences were observed for occupation
(blue-collar vs. white-collar: OR = 0.69, 95% CI:
0.52–0.91), and marital status (not married vs. mar-
ried: OR = 0.81, 95% CI: 0.67–0.99).

Fig 1 Number of dental visits in the year preceding the sur-
vey (1999–2003) in adults from Porto (n = 2407).



Copyright
byQ

uintessenz

Alle Rechte vorbehalten

6 Oral Health & Preventive Dentistry

Gomes et al

Ag
e 

(y
ea

rs
)

1
8

–
2

9
3

0
–

3
9

4
0

–
4

9
5

0
–

5
9

6
0

–
6

9
≥

7
0

G
en

de
r

Fe
m

al
e

M
al

e
M

ar
ita

l S
ta

tu
s

M
ar

rie
d

N
ot

 m
ar

rie
d 

f

Ed
uc

at
io

n 
(y

ea
rs

)
0

–
3

4 5
–

9
10

–
1

2
> 

1
2

O
cc

up
at

io
n

W
hi

te
-c

ol
la

r
B

lu
e-

co
lla

r
N

o 
pa

id
 jo

b 
g

Al
l s

ub
je

ct
s

n

1
9

4
24

1
5

2
6

5
6

3
4

8
4

3
9

9

14
9

4
91

3

16
4

2
76

4

24
0

7
2

2
5

3
3

2
9

9
61

3

8
8

6
37

5
1

14
6

At
 le

as
t o

ne

n 
(%

)

1
2

5
 (6

4
.4

)
14

0
 (5

8
.1

)
3

0
0

 (5
7.

0
)

3
01

 (5
3

.5
)

2
3

2
 (4

7.
9

)
14

1
 (3

5
.3

)

76
7

 (5
1

.3
)

47
2

 (5
1

.7
)

8
6

6
 (5

2
.7

)
37

2
 (4

8
.7

)

57
 (2

3
.8

)
3

0
6

 (4
2

.4
)

2
6

9
 (5

0
.5

)
1

91
 (6

3
.9

)
41

6
 (6

7.
9

)

5
6

4
 (6

3
.7

)
1

5
3

 (4
0

.8
)

5
2

2
 (4

5
.6

)

O
ne

n 
(%

)

5
5

 (2
8

.4
)

5
4

 (2
2

.4
)

1
37

(2
6

.0
)

1
2

5
 (2

2
.0

)
10

4
 (2

1
.5

)
71

 (1
7.

8
)

3
3

2
 (2

2
.2

)
21

4
 (2

3
.4

)

3
8

2
 (2

3
.3

)
16

4
 (2

1
.5

)

27
 (1

1
.2

)
14

9
 (2

0
.6

)
1

1
9

 (2
2

.3
)

9
3

 (3
1

.1
)

1
5

8
 (2

5
.8

)

2
3

2
 (2

6
.2

)
61

 (1
6

.3
)

2
5

3
 (2

2
.1

)

At
 le

as
t t

w
o

n 
(%

)

7
0

 (3
6

.1
)

8
6

 (3
5

.7
)

16
3

 (3
1

.0
)

17
6

 (3
1

.3
)

1
2

8
 (2

6
.4

)
7

0
 (1

7.
5

)

4
3

5
 (2

9
.1

)
2

5
8

 (2
8

.3
)

4
8

4
 (2

9
.5

)
2

0
8

 (2
7.

2
)

3
0

 (1
2

.5
)

1
57

 (2
1

.8
)

1
5

0
 (2

8
.1

)
9

8
 (3

2
.8

)
2

5
8

 (4
2

.1
)

3
3

2
 (3

7.
5

)
9

2
 (2

4
.5

)
2

6
9

 (2
3

.5
)

O
R

 (9
5

%
 C

I)

1
 b

0
.7

6
 (0

.5
2

–
1

.1
3

)
0

.7
3

 (0
.5

2
–

1
.0

3
)

0
.6

3
 (0

.4
5

–
0

.8
9

)
0

.5
1

 (0
.3

6
–

0
.7

2
)

0
.3

0
 (0

.2
1

–
0

.4
3

) c

1
 b

1
.0

1
 (0

.8
6

–
1

.1
9

)

1
 b

0
.8

5
 (0

.7
2

–
1

.0
1

)

1
 b

2
.3

6
 (1

.6
9

–
3

.2
9

)
3

.2
7

 (2
.3

2
–

4
.6

1
)

5
.6

8
 (3

.8
8

–
8

.2
9

)
6

.7
8

 (4
.8

1
–

9
.5

5
)e

1
 b

0
.3

9
 (0

.3
1

–
0

.5
0

)
0

.4
8

 (0
.4

0
–

0
.5

7
)

O
R

 (9
5

%
 C

I)
a

1
 b

0
.8

7
 (0

.5
8

–
1

.2
9

)
1

.0
6

 (0
.7

4
–

1
.5

1
)

1
.0

9
 (0

.7
6

–
1

.5
6

)
1

.0
9

 (0
.7

4
–

1
.5

8
)

0
.6

6
 (0

.4
5

–
0

.9
8

)

1
 b

0
.8

8
 (0

.7
4

–
1

.0
5

)

1
 b

0
.8

1
 (0

.6
7

–
0

.9
9

)

1
 b

2
.1

1
 (1

.5
0

–
2

.9
6

)
2

.9
6

 (2
.0

7
–

4
.2

2
)

5
.1

6
 (3

.4
7

–
7.

6
5

)
6

.0
8

 (4
.1

9
8

.8
1

)d
e

1
 b

0
.6

9
 (0

.5
2

–
0

.9
1

)
0

.8
7

 (0
.6

8
–

1
.1

0
)

O
ne

 v
s.

 n
on

e

O
R

 (9
5

%
 C

I) 
a

1
 b

0
.7

4
 (0

.4
5

–
1

.2
0

)
1

.0
2

 (0
.6

7
–

1
.5

7
)

0
.9

3
 (0

.6
0

–
1

.4
4

)
0

.9
7

 (0
.6

1
–

1
.5

4
)

0
.6

7
 (0

.4
2

–
1

.0
8

)

1
 b

0
.9

2
 (0

.7
4

–
1

.1
5

)

1
 b

0
.8

1
 (0

.6
4

–
1

.0
4

)

1
 b

2
.2

1
 (1

.4
1

–
3

.4
9

)
2

.8
0

 (1
.7

4
–

4
.4

8
)

5
.3

8
 (3

.2
4

–
8

.9
3

)
4

.9
0

 (3
.0

0
–

7.
9

9
) d

e

1
 b

0
.5

8
 (0

.4
0

–
0

.8
5

)
0

.9
7

 (0
.7

2
–

1
.3

0
)

At
 le

as
t t

w
o 

vs
. n

on
e

O
R

 (9
5

%
 C

I) 
a

1
 b

0
.9

8
 (0

.6
2

–
1

.5
3

)
1

.0
8

 (0
.7

2
–

1
.6

2
)

1
.2

3
 (0

.8
2

–
1

.8
5

)
1

.1
9

 (0
.7

7
–

1
.8

3
)

0
.6

4
 (0

.4
1

–
1

.0
2

)

1
 b

0
.8

5
 (0

.6
9

–
1

.0
5

)

1
 b

0
.8

1
 (0

.6
5

–
1

.0
2

)

1
 b

2
.0

2
 (1

.3
1

–
3

.1
2

)
3

.1
0

 (1
.9

7
–

4
.8

6
)

4
.9

6
 (3

.0
3

–
8

.1
0

)
7.

1
2

 (4
.4

9
–

1
1

.2
7

) d
e

1
 b

0
.7

8
 (0

.5
6

–
1

.0
8

)
0

.7
9

 (0
.6

0
–

1
.0

5
)

Ta
bl

e 
1

  A
ss

oc
ia

ti
on

 b
et

w
ee

n 
so

ci
o-

de
m

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

 a
nd

 t
he

 u
se

 o
f 

de
nt

al
 c

ar
e 

se
rv

ic
es

 in
 t

he
 p

re
vi

ou
s 

ye
ar

Vi
si

ts
 to

 th
e 

de
nt

is
t i

n 
th

e 
pr

ev
io

us
 y

ea
r

At
 le

as
t o

ne
 v

s.
 n

on
e

O
R

, O
dd

s 
R

at
io

; 9
5

%
 C

I, 
9

5
%

 C
on

fid
en

ce
 In

te
rv

al
; a

, a
dj

us
te

d 
fo

r 
ag

e 
(1

8
–

2
9

; 3
0

–
3

9
; 4

0
–

4
9

; 5
0

–
5

9
; 6

0
–

6
9

; ≥
7

0
 y

ea
rs

) a
nd

 e
du

ca
tio

n 
(0

–
3

; 4
; 5

–
9

; 1
0

–
1

2
; >

 1
2

 y
ea

rs
), 

ex
ce

pt
 w

he
n 

ot
he

rw
is

e 
sp

ec
i-

fie
d;

 b
, r

ef
er

en
ce

 c
la

ss
; c

, e
du

ca
tio

n-
ad

ju
st

ed
; d

, a
ge

-a
dj

us
te

d;
 e

, p
 <

 0
.0

01
 fo

r 
tr

en
d;

 f,
 th

e 
to

ta
l n

um
be

r 
of

 s
ub

je
ct

s 
is

 le
ss

 th
an

 2
4

07
 d

ue
 to

 m
is

si
ng

 in
fo

rm
at

io
n;

 g
, n

o 
pa

id
 jo

b 
in

cl
ud

es
 re

tir
ed

, h
ou

se
-

w
iv

es
 a

nd
 u

ne
m

pl
oy

ed
.



Copyright
byQ

uintessenz

Alle Rechte vorbehalten

Vol 6, No 1, 2008 7

Gomes et al

Vi
si

ts
 to

 th
e 

de
nt

is
t i

n 
th

e 
pr

ev
io

us
 y

ea
r

Al
l s

ub
je

ct
s

At
 le

as
t o

ne
O

ne
At

 le
as

t t
w

o
At

 le
as

t o
ne

 v
s.

 n
on

e
O

ne
 v

s.
 n

on
e 

   
   

   
At

 le
as

t t
w

o 
vs

. n
on

e

n
n 

(%
)

n 
(%

)
n 

(%
)

O
R

 (9
5

%
 C

I)
O

R
 (9

5
%

 C
I) 

a
O

R
 (9

5
%

 C
I) 

a
O

R
 (9

5
%

 C
I) 

a

Vi
si

ts
 to

 m
ed

ic
al

 d
oc

to
r

N
o

4
31

1
8

2
 (4

2
.2

)
91

 (2
1

.1
)

91
 (2

1
.1

)
1

 b
1

 b
1

 b
1

b

Ye
s

1
97

4
c

10
57

 (5
3

.6
)

4
5

5
 (2

3
.0

)
6

0
2

 (3
0

.5
)

1
.5

8
 (1

.2
8

–
1

.9
5

)
1

.9
6

 (1
.5

7
–

2
.4

5
)

1
.6

5
 (1

.2
6

–
2

.1
8

)
2

.2
7

 (1
.7

3
–

2
.9

9
)

U
su

al
 s

ou
rc

e 
of

 c
ar

e
H

ea
lth

 c
en

tr
e

14
77

67
2

 (4
5

.5
)

31
6

 (2
1

.4
)

3
5

6
 (2

4
.1

)
1

 b
1

b
1

 b
1

 b

Pr
iv

at
e 

ca
re

3
8

5
2

5
5

 (6
6

.2
)

9
9

 (2
5

.7
)

1
5

6
 (4

0
.5

)
2

.3
5

 (1
.8

6
–

2
.9

7
)

1
.3

8
 (1

.0
6

–
1

.7
9

)
1

.2
6

 (0
.9

1
–

1
.7

3
)

1
.4

7
 (1

.0
9

–
1

.9
7

)
H

os
pi

ta
l c

ar
e

1
24

 c
7

0
 (5

6
.4

)
3

3
 (2

6
.6

)
37

 (2
9

.8
)

1
.5

5
 (1

.0
7

–
2

.2
5

)
1

.2
9

 (0
.8

8
–

1
.8

9
)

1
.3

5
 (0

.8
5

–
2

.1
4

)
1

.2
4

 (0
.7

9
–

1
.9

6
)

D
ia

be
te

s
N

o
2

2
2

5
1

17
5

 (5
2

.8
)

51
7

 (2
3

.2
)

6
5

8
 (2

9
.6

)
1

 b
1

b
1

 b
1

 b

Ye
s

1
8

2
6

4
 (3

5
.2

)
2

9
 (1

5
.9

)
3

5
 (1

9
.2

)
0

.4
8

 (0
.3

5
–

0
.6

6
)

0
.6

7
 (0

.4
8

–
0

.9
3

)
0

.6
5

 (0
.4

2
–

1
.0

0
)

0
.6

8
 (0

.4
5

–
1

.0
2

)
U

se
 p

sy
ch

ol
ep

tic
 d

ru
g

N
o

1
8

9
9

10
07

 (5
3

.0
)

4
3

8
 (2

3
.1

)
5

6
9

 (3
0

.0
)

1
 b

1
 b

1
 b

1
 b

Ye
s

5
0

8
 c

2
3

2
 (4

5
.7

)
10

8
 (2

1
.3

)
1

24
 (2

4
.4

)
0

.7
4

 (0
.6

1
–

0
.9

1
)

0
.9

1
 (0

.7
3

–
1

.1
2

)
0

.9
5

 (0
.7

3
–

1
.2

4
)

0
.8

7
 (0

.6
7

–
1

.1
1

)
U

se
 p

sy
ch

oa
na

le
pt

ic
 d

ru
g

N
o

2
2

3
8

1
1

5
0

 (5
1

.4
)

51
0

 (2
2

.8
)

6
4

0
 (2

8
.6

)
1

b
1

 b
1

 b
1

 b

Ye
s

16
8

 c
8

9
 (5

3
.0

)
3

6
 (2

1
.4

)
5

3
 (3

1
.6

)
1

.0
6

 (0
.7

8
–

1
.4

6
)

1
.1

3
 (0

.8
1

–
1

.5
7

)
1

.0
3

 (0
.6

8
–

1
.5

7
)

1
.2

0
 (0

.8
2

–
1

.7
6

)

O
R

, O
dd

s 
R

at
io

; 9
5

%
 C

I, 
9

5
%

 C
on

fid
en

ce
 In

te
rv

al
; a

, a
dj

us
te

d 
fo

r 
ag

e 
(1

8
–

2
9

; 3
0

–
3

9
; 4

0
–

4
9

; 5
0

–
5

9
; 6

0
–

6
9

; ≥
7

0
 y

ea
rs

) a
nd

 e
du

ca
tio

n 
(0

–
3

; 4
; 5

–
9

; 1
0

–
1

2
; >

 1
2

 y
ea

rs
); 

b,
 re

fe
re

nc
e 

cl
as

s;
 c

, t
he

 to
ta

l 
nu

m
be

r 
of

 s
ub

je
ct

s 
is

 le
ss

 th
an

 2
4

07
 d

ue
 to

 m
is

si
ng

 in
fo

rm
at

io
n.

Ta
bl

e 
2

  A
ss

oc
ia

ti
on

 b
et

w
ee

n 
cl

in
ic

al
 f

ac
to

rs
 a

nd
 t

he
 u

se
 o

f 
de

nt
al

 c
ar

e 
se

rv
ic

es
 in

 t
he

 p
re

vi
ou

s 
ye

ar



Copyright
byQ

uintessenz

Alle Rechte vorbehalten
The use of other sources of medical care (private

care vs. public health centre: OR = 1.38, 95% CI:
1.06–1.79) and visits to the medical doctor in the
same period (OR = 1.96, 95%CI: 1.57–2.45) was as-
sociated with a higher frequency of dentist visits. His-
tory of diabetes (OR = 0.67, 95% CI: 0.48–0.93) was
associated with a less frequent utilisation of dental
care services. No statistically significant associations
were observed between the use of psycholeptic or psy-
choanaleptic drugs and the use of dental care (Table
2).

Adding sugar to foods and drinks (more than 16
g/day vs. no consumption: OR = 0.79, 95% CI:
0.64–0.98) was associated with fewer dentist visits,
and consumers of less than one average portion size
per day of biscuits (0.1 to 17.9 g/day vs. no consump-
tion: OR = 1.25, 95% CI: 1.01–1.53) were more likely
to have appointments in the previous year (Table 3).

Models including an interaction term between each
of the evaluated socio-demographic, clinical and be-
havioural factors and age (< 65 years vs. ≥ 65 years)
were fitted. No statistically significant differences were
observed between the risk estimates for subjects aged
below 65 and those aged 65 and over (data not
shown).

When dental care use was defined as no dental vis-
its in the previous year, one visit, or two or more visits,
the magnitude of the association with the considered
variables was similar to that observed when dental
care utilisation was defined as at least one visit in the
previous year or no visits in the previous year. The
magnitude of the OR for one dental visit and for two or
more visits were similar (Tables 1 to 3), and no statis-
tically significant differences were observed between
the OR, except for the consumption of biscuits (Table
3) (more than one average serving vs. no consump-
tion: OR = 0.85 for one dental visit and OR = 1.64 for
two or more visits).

DISCUSSION

Nearly half the adults from Porto had no dentist ap-
pointments in the previous year and 15.9% had three
or more visits. Socio-demographic, clinical and lifestyle
factors were associated with access to dental care, in-
dependently from age and education, and across dif-
ferent definitions of dental care utilisation.

The results from the present study regarding the
prevalence of at least one visit to the dentist in the pre-
vious year confirm the poor utilisation of dental care
in Portugal, when compared to the UNISaúde (UNIS)
survey (de Almeida et al, 2000) performed between

1996 and 1999 (prevalence of 61.3% in subjects aged
from 18 to 29 years), even though the prevalence ob-
served in the present investigation is higher than that
reported in the 1998–1999 National Health Survey
(prevalence varying from 28.7% to 6.9% in age groups
from 55–64 to ≥ 85 years) (Ministério da Saúde,
2001).

Although the comparison with observations per-
formed in other countries is limited by the use of dif-
ferent methodologies, populations or definition of den-
tal care attendance, the prevalence appears to be
higher than in developing regions (e.g. 20% in China in
2001 [Lo et al, 2001], 40.4% in Turkey in 2003 [Mum-
cu et al, 2004]) but lower than in other European re-
gions (e.g. 58% in Norway in 1973 [Heloe and Tron-
stad, 1975], 80% in Sweden and Denmark in 1999
[Kronstrom et al, 2002] and 59% in the United King-
dom in 1998 [Nuttall et al, 2001]). In the United
States, the prevalence of one dental visit was 69.7%
in 1994 (Lo et al, 2001). However, the prevalence in
United States is reported as one dental visit in a 5-year
period, which is a value considerably lower than the
one obtained in the present study.

The results from the present study, as those from
other studies (Manski and Magder, 1998; Gibson et al,
2000; Scott et al, 2002), overestimate the attendance
to routine dentist appointments since no information
was available on the reason for each visit, the type of
treatment or individual oral health indicators, such as
the number of teeth or the presence of dentures. This
limitation of the present investigation, which was not
specifically designed to characterise the utilisation of
dental care services in depth, also applies to the study
of other factors associated with dental care utilisation.
When evaluating the determinants of one or more den-
tist appointments in the previous year, with no further
specification, the dentist visits related to check-up ap-
pointments, emergency needs or long treatments
were considered together, despite that each of these
subgroups may be differentially associated with socio-
demographic, clinical and behavioural factors.

There is no consensus regarding the adequate in-
terval between routine appointments, which may range
from one (Matos et al, 2001; Bader, 2005) to two (Bad-
er, 2005) per year, depending on age (MacEntee et al,
1988), general (Woolfolk et al, 1999; Sandberg et al,
2001; Bagewitz et al, 2002) and oral health condition
(Holst, 1979; MacEntee et al, 1988; Woolfolk et al,
1999), and local policy/guidelines (Bader, 2005). In
the present study, no differences were observed re-
garding the determinants of one or two or more dentist
appointments in the previous year, except for the con-
sumption of biscuits.
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In most previous surveys (Heloe and Tronstad,

1975; Manski and Magder, 1998; Scheutz  and Heid-
mann, 2001; Bagewitz et al, 2002), women tended to
attend the dentist more frequently, but that was not ob-
served in the present study, although the visits to any
other doctor were more frequent in females (males vs.
females: OR = 0.55; 95% CI: 0.44–0.68). Also, when
comparing dental to medical visits, the latter were con-
siderably more frequent (prevalence of at least one ap-
pointment in the previous year: 55.1% vs. 82.1%), sug-
gesting that a greater importance is given to general
health or that economic factors contribute to level the
gender differences because dental care is provided
mainly in the private sector.

As in other studies (Manski and Magder, 1998;
Woolfolk et al, 1999; Lo et al, 2001; Matos et al, 2001;
Bagewitz et al, 2002; Stewart et al, 2002; Mumcu et
al, 2004), the frequency of dental appointments in-
creased with education, probably reflecting the acqui-
sition of specific knowledge towards a healthier be-
haviour and also the fact that education is directly as-
sociated with income. The higher prevalence of visits
to the dentist among subjects with white-collar jobs or
having a private doctor as usual source of medical
care may be related with better income. The partici-
pants who went to a medical doctor at least once in the
previous year were more likely to have dentist ap-
pointments. This is probably attributable to referral to
the dentist, since none of the general health condi-
tions that could be associated with oral health prob-
lems resulted in a more frequent use of dental care
services. Furthermore, it is worrisome that patients
with chronic diseases with oral manifestations, such
as diabetes, were less likely to have a dentist appoint-
ment than the counterparts without such conditions.

Analysing the relationship between number of den-
tal visits and lifestyles, the consumption of highly cari-
ogenic (Newburn, 1989) 'sticky' foods was associated
with a higher use of dental care services, probably due
to its relationship with a poorer oral health status. Nev-
ertheless, the cross-sectional nature of the present in-
vestigation and the absence of information on the in-
dividual oral hygiene practices make the interpretation
of the effect of these behavioural factors more difficult.

By evaluating a representative sample of the Por-
tuguese population, the present investigation showed
that the dental care services are used less frequently
than in other European countries, and provides an im-
portant contribution to understanding the factors as-
sociated with poor access to this specific type of health
care. Education was the factor most strongly associat-
ed with dentist attendance, with more educated sub-
jects visiting the dentist more often. No differences

were observed regarding the determinants of one or
two or more dentist appointments in the previous year.
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