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gradient in dental health
exist among adults? A
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Abstract
Objective: To explore the potential presence of a social/behavioural gradient in dental health
among Italian adults using a cross-sectional study.
Methods: Caries indices were recorded among 480 subjects (52.9% men, 47.1% women) who also
completed a structured self-administered social and behavioural questionnaire. A social/behav-
ioural gradient was generated as the sum of the worst circumstances recorded on the
questionnaire (cariogenic diet, smoking, lowest occupational profile, brushing teeth< twice
daily, lowest educational level, uneven dental examination attendance).
Results: Caries figures (DMFT) and the number of filled sound teeth (FS-T) were statistically
significantly linked to the social/behavioural gradient (DMFT: !2

(9)¼ 20.17 p¼ 0.02, Z¼ 0.02
p¼ 0.99; FS-T: !2

(9)¼ 25.68 p< 0.01, Z¼"4.31 p< 0.01). DMFT was statistically significantly
associated with gender and with social and behavioural variables. FS-T was higher in women
(p¼ 0.03) and was linked to smoking (p< 0.01).
Conclusions: The proposed social/behavioural gradient demonstrated how subjects
reporting the worst circumstances on the questionnaire exhibited the worst dental health. The
use of the gradient demonstrates that health promotion and prevention cannot be
compartmentalized.
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Introduction

Health is directly linked to individual
lifestyle factors related to living and working
conditions, as well as socioeconomic,
cultural, and environmental factors. The
causes of social inequality in health are
considered to be multiple and inter-related.
Several hypotheses have been formulated to
describe social inequalities based on behav-
ioural, environmental, psychological, and
material patterns. Regardless of the level of
income, in every country, health and illness
are strongly related to a social gradient. The
lower an individual’s socioeconomic pos-
ition, the worse his/her health. This gradient
in health runs from the top to the bottom of
the socioeconomic range. In addition to the
social gradient, health behaviours are also
involved in the development of diseases,
suggesting the existence of a social/behav-
ioural gradient.1,2

Dental caries remains one of the most
common chronic and multifactorial diseases
worldwide, and this epidemiological evi-
dence reflects a failure to understand the
social determinants of the disease.3 Caries is
the result of a series of events occurring in a
chain that generally begins years before the
detection of the lesion, and social sta-
tus—determined by social class, educational
level, occupational status, and income—is
closely associated with the clinical features
of the disease.4,5 Several health behaviours
also enter into this casual chain, such as
dietary, lifestyle, and oral hygiene habits.6,7

Socioeconomic inequalities across a
broad spectrum of oral indicators reflecting
unmet needs were described in a national
sample of adults in the United States, and
this topic was also addressed in later studies,
where socioeconomic inequalities were

found in different markers of oral
health.4,8,9 Moreover, an inverse association
has been reported between social inequal-
ities and edentulousness in English adults.1

Despite these existing findings, the rela-
tionship between position on the social
gradient and caries is not as strong among
adults as it is among children, and few
studies on this topic in adults are avail-
able.10,11 However, analyses of a popula-
tion’s oral health habits are fundamental to
providing ‘‘good behaviours’’ messages.12 In
Italy, the few surveys on the oral health
status of adults that exist have reported a
high level of caries experience and correl-
ations between oral health status and social
status, lifestyle, and oral health
behaviours.6,13,14

Expanding on the existing research, the
objectives of this study, conducted with a
sample of Italian adults, were to describe the
developmental process for generating a
social/behavioural gradient and to explore
the potential presence of this gradient in
dental health. To achieve these objectives, a
cross-sectional study was designed and
performed.

Materials and methods

The present study was carried out in Sassari
(Sardinia, Italy) under the supervision of the
World Health Organization (WHO)
Collaborating Centre for Epidemiology
and Community Dentistry of Milan (Italy).
From a population of 22,614 Sassari resi-
dents aged 30–45 years, a power analysis
[G*Power 3.1.3 for Apple] (logistic regres-
sion with an odds ratio of 1.5 and an error
probability of 0.04) estimated a final sample
size of 432 people. With the collaboration of
the municipal electoral register office, the
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electoral list was computed, and 1131 sub-
jects (5% of the population) were randomly
selected using Microsoft Excel! 2015 for
Apple. A letter explaining the purpose of the
study and requesting informed consent to
participate was then distributed to the
selected sample. A total of 577 subjects
(51.0%) agreed to participate; 82 (14.2%)
did not attend the examination appoint-
ment, and 15 (0.2%) did not complete the
questionnaire. Overall, 480 subjects (52.9%
men and 47.1% women, mean
age¼ 40.7# 0.3) were included in the final
analytical sample (Figure 1). The study
design was registered (2013_01_21_a) at
the Sassari local office of the National
Bioethics Committee, and the results were
reported following the STROBE guidelines
for cross-sectional studies.15

Records registration

One examiner (G. Carta) was calibrated,
examining and re-examining 55 adults
before the survey. Inter-examiner reliability
was evaluated using a fixed-effects analysis
of variance in comparison with benchmark
values (G. Campus). Intra-examiner repro-
ducibility was assessed using Cohen’s kappa
statistic.16 Good inter-examiner reliability
was found for DMFT> 0 (caries experi-
ence), with no significant difference from
benchmark values (p¼ 0.15) and a low mean
squared error (0.47). Intra-examiner reliabil-
ity was also high (Cohen’s kappa statis-
tic¼ 0.88). The same examiner performed all
of the dental examinations.

Subjects were examined at the Dental
Institute of the University of Sassari after a
professional oral hygiene session. During

DMFT scores
Ques!onnaire Data collec!on 

22,614  subjects living in Sassari 
(30-45 years) 

480 subjects examined
(52.92% Males, 47.08 % Females)

Popula!on object of the survey 

Enrolment 

5% sample (1131 subjects)
Invited to par!cipate 

51.02% acceptance rate 
(577 subjects)

Drop out
• 82 subjects did not attend the examination 
• 15 subjects did not fill in the questionnaire 

Figure 1. Flowchart of the study design.
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the examinations, subjects sat in a dental
chair, and the examiner used a mouth mirror
and a WHO Community Periodontal Index
probe under optimal lighting. Subjects’ teeth
were dried before evaluation.

Following WHO indications, the DMFT
and FS-T indices were recorded.17 Dental
caries was recorded starting from the D3

dentinal lesion level.18 The DMFT index
was categorized into three classes using as
reference the categorization of the DMFS
created by Lesaffre and colleagues,19 and
this was used as an ordinal score.

The FS-T index allows for the assessment
of the number of filled and sound teeth
and is a measure of functional status.
Furthermore, it has an increased model
performance and might be more effective
than the DMFT index in describing social,
demographic, and behavioural factors asso-
ciated with caries experience in adults.20

Questionnaire

A structured self-administered question-
naire was completed by participants before
the clinical examination. To guarantee ano-
nymity, the questionnaire was printed on
one side of a sheet of paper, and the clinical
chart was on the other side. The question-
naire was pre-tested for reliability and val-
idity.6 It was highly structured and divided
into three domains: (1) personal data (age,
gender, educational level, category of
employment), (2) lifestyle behaviour
(smoking and dietary habits), and (3) oral
health behaviour (tooth brushing and
frequency of dental check-ups).
Educational level was classified as primary
school, secondary school, or university.
Employment was categorized using the
Italian Institute for Statistics.21 Smoking
status was coded following the WHO defin-
ition for tobacco users modified by the
authors6, with participants defined as smo-
kers only if they had started smoking more
than 3 years earlier.

Statistical analyses

Data from the dental examination and
questionnaire were entered in a FileMaker
Pro 9.0 Runtime database and then
exported to a Microsoft Excel! spreadsheet.
All data were analysed using Stata! (Mac
version 13). For all analyses, the statistical
significance level was set at a¼ 0.05.

Descriptive statistics and cross-tabula-
tions were calculated for questionnaire
items and both caries experience—DMFT
and the components of decayed teeth, miss-
ing teeth resulting from caries, and filled
teeth because of caries—and functioning
teeth (FS-T).

The variables derived from the question-
naire were dichotomized as follows:
Educational level—primary/secondary
school vs. university degree; occupational
status— unemployed/housewife vs. techni-
cian/clerk/professional; dental attendance:
pain/problem/every 2 years vs. once a year/
every 6 months.

A social/behavioural gradient was gener-
ated as the sum of the worst circumstances
recorded on the questionnaire regarding
social conditions and oral health behav-
iours. Subjects were stratified into four
social gradient levels based on their
number of worst options: ‘‘best,’’ with up
to two; ‘‘good,’’ with three; ‘‘bad,’’ with
four; and ‘‘worst,’’ with five or more. The
association between the different caries risk
categories and DMFT/FS-T was calculated.
The nonparametric test for trend across
ordered groups as an extension of the
Wilcoxon rank-sum test was also calculated.

Separate multinomial logistic regression
models were estimated using the DMFT
categorization scores and the FS-T categor-
ization scores as dependent variables.
The Akaike Information Criterion was
used to measure the goodness of fit of the
statistical model. The possible modifying
effects of covariates on the outcomes
were tested through an interaction model
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(likelihood-ratio test statistic).
Multicollinearity can sometimes cause prob-
lems with regression results. This problem
was solved using the DFBETA command in
Stata, which excludes information that has
too much influence on the regression line.
After the data elaboration, no statistically
significant multicollinearity was observed,
so it was decided to report the findings
without outliers.

Results

Consistent differences were found in DMFT
and its components by position on the social
gradient (gender, occupational status, edu-
cational level) and oral health behaviours
(smoking status and frequency of dental
examination attendance) (Table 1). The
DMFT index was statistically significantly
lower for men than for women (9.11# 5.12
and 11.09# 5.06, respectively, p< 0.01).
There was a statistically significant differ-
ence in caries figures by occupational status,
regardless of gender; the lowest occupa-
tional status categories showed the highest
caries experience (p< 0.01). The mean
number of missing teeth due to caries was
statistically significantly associated with
gender (p¼ 0.04), smoking (p< 0.01), and
educational level (p< 0.01).

A significant association between dental
health (FS-T index) and educational level
was found (Table 2). Subjects with the
highest educational levels presented the
best oral health status. Smoking was a
threat to oral health: Smokers showed the
lowest percentages of sound and filled teeth
(5.62% with 3–23 FS-T, 5.21% with 24–25
FS-T, 7.92% with 26–27 FS-T, and 7.92%
with 28 FS-T).

Table 3 displays the new approach, which
is clearly able to demonstrate how the worst
social and behavioural factors expose adults
to a greater risk for caries. Subjects report-
ing more than five of the worst options on
the questionnaire (e.g., a cariogenic diet,

smoking, lowest occupational profile, brush-
ing teeth less than twice a day, lowest
educational level, and uneven dental exam-
ination attendance) had the worst dental
health. A statistically significant trend was
observed for FS-T score and the worst
social/behavioural conditions (Z¼"4.31,
p< 0.01).

Multinomial logistic regression models
were carried out to assess the association
between the categorized DMFT/FS-T scores
and the social gradient and oral health
behaviours (Table 4). In the first model,
caries experience (DMFT categorization)
was used as the dependent variable. Here,
gender (female) played a protective role in
caries, and the association between the two
variables became stronger as caries experi-
ence increased (p< 0.01, except for 0–5
DMFT, where p¼ 0.05). A clear association
was also found between occupational status
and caries, indicating that low-status occu-
pational categories corresponded to more
experience with caries. Additionally, a
strong association was noted between the
highest scores of DMFT and the frequency
of tooth brushing; brushing teeth more than
twice per day had a protective effect on mild
and severe caries experience.

Categories 1 and 2 of FS-T (3–23 and
24–25) were mildly associated with gender
(p¼ 0.03 and p¼ 0.05, respectively); women
had better oral health status. The same
categories also showed a statistically signifi-
cant association with smoking (p< 0.01 and
p¼ 0.02, respectively). As expected, the
model demonstrated a strong association
between educational level and oral health
status, showing that the best oral health
status was related to the highest educational
level (p< 0.01).

Discussion

The purpose of this study, which was con-
ducted using a sample of Italian (Sardinian)
adults, was to describe the developmental
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Table 1. DMFT and its components by position on the social gradient (occupational status, educational
level), oral health behaviours (smoking status, frequency of brushing teeth, frequency of dental examination
attendance), and gender.

DT
(mean# SD)

MT
(mean# SD)

FT
(mean# SD)

DMFT
(mean# SD)

Total sample 0.22# 0.61 1.61# 2.76 8.21# 4.60 10.04# 5.18
Men 0.22# 0.46 1.45# 2.57 7.44# 4.51 9.11# 5.12
Women 0.23# 0.75 1.79# 2.95 9.06# 4.57 11.09# 5.06
One-way ANOVA F¼ 0.03 p¼ 0.93 F¼ 1.81 p¼ 0.18 F¼ 15.53 p< 0.01 F¼ 18.05 p< 0.01
Occupational status

Unemployed/housewife 0.28# 0.78 2.46# 3.41 9.74# 3.98 12.47# 4.65
Technician/clerk 0.19# 0.45 1.40# 2.57 7.51# 4.59 9.10# 5.02
Professional 0.26# 0.66 0.92# 1.88 8.14# 4.67 9.32# 5.00
One-way ANOVA F¼ 0.97 p¼ 0.44 F¼ 2.98 p< 0.01 F¼ 1.47 p¼ 0.08 F¼ 2.52 p< 0.01
Unemployed/housewife 0.28# 0.78 2.46# 3.41 9.73# 3.99 12.47# 4.65
Men 0.29# 0.94 1.86# 2.48 8.70# 3.41 12.67# 4.64
Women 0.24# 1.02 3.05# 3.44 10.51# 4.23 13.44# 4.93
One-way ANOVA F¼ 0.02 p¼ 0.89 F¼ 3.21 p¼ 0.08 F¼ 15.53 p< 0.01 F¼ 1.13 p¼ 0.35
Professional 0.26# 0.66 0.91# 1.89 8.14# 4.67 9.32# 5.00
Men 0.22# 0.46 0.38# 1.09 7.34# 4.46 7.94# 4.78
Women 0.31# 0.82 1.51# 2.37 9.02# 4.79 10.84# 4.85
One-way ANOVA F¼ 0.45 p¼ 0.50 F¼ 9.24 p< 0.01 F¼ 3.14 p¼ 0.08 F¼ 1.77 p¼ 0.04

Educational level
Primary school 0.26# 0.74 2.70# 4.00 7.60# 4.98 10.55# 6.13
Secondary school 0.20# 0.48 1.65# 2.65 8.22# 4.61 10.07# 5.03
University degree 0.24# 0.70 0.98# 1.78 8.51# 4.39 9.74# 4.85
One-way ANOVA F¼ 0.84 p¼ 0.54 F¼ 2.38 p< 0.01 F¼ 1.68 p¼ 0.03 F¼ 1.30 p¼ 0.15
Primary school
Men 0.25# 0.52 1.89# 2.65 6.75# 4.99 8.89# 5.86
Women 0.26# 1.00 3.94# 5.27 8.88# 4.764 13.09# 5.72
One-way ANOVA F¼ 2.19 p¼ 0.08 F¼ 1.01 p¼ 0.45 F¼ 2.61 p< 0.01 F¼ 1.59 p¼ 0.08
Secondary school
Men 0.25# 0.47 1.77# 3.03 7.27# 4.51 9.29# 5.12
Women 0.15# 0.49 1.53# 2.20 9.18# 4.52 10.86# 4.83
One-way ANOVA F¼ 2.33 p¼ 0.07 F¼ 1.39 p¼ 0.17 F¼ 1.54 p¼ 0.07 F¼ 1.61 p¼ 0.04

Smoking status
Nonsmoker 0.18# 0.48 1.20# 1.98 8.18# 4.66 9.56# 4.97
Smoker 0.33# 0.88 2.72# 4.00 8.30# 4.46 11.36# 5.53
One-way ANOVA F¼ 2.87 p< 0.01 F¼ 3.88 p< 0.01 F¼ 1.25 p¼ 0.20 F¼ 2.33 p< 0.01
Nonsmoker
Men 0.19# 0.42 1.02# 1.80 7.34# 4.56 8.56# 4.76
Women 0.30# 0.55 2.59# 3.73 7.69# 4.38 10.59# 5.75
One-way ANOVA F¼ 1.75 p¼ 0.16 F¼ 1.11 p¼ 0.35 F¼ 2.12 p< 0.01 F¼ 1.86 p¼ 0.01
Smoker
Men 0.30# 0.55 2.59# 3.73 7.69# 4.38 10.59# 5.75
Women 0.17# 0.54 1.40# 2.16 9.10# 4.61 10.68# 4.98
One-way ANOVA F¼ 2.59 p¼ 0.01 F¼ 1.05 p¼ 0.41 F¼ 0.83 p¼ 0.65 F¼ 1.35 p¼ 0.15

(continued)
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process for generating a social/behavioural
gradient and to explore this gradient’s
potential presence in dental health using a
cross-sectional survey.

To the authors’ knowledge, a combined
model of a social/behavioural gradient has
not been proposed previously. The results
confirm the hypothesis: In the study

Table 2. Sample distribution of filled and sound teeth (FS-T) by social gradient and oral health behaviours.

3–23 FS-T
n (%)

24–25 FS-T
n (%)

26–27 FS-T
n (%) 28 FS-T n (%)

Educational level
Primary school 18 (3.75) 21 (4.37) 20 (4.17) 27 (5.62)
Secondary school 29 (6.04) 32 (6.67) 77 (16.04) 89 (18.54)
University degree 16 (3.34) 19 (3.95) 40 (8.34) 92 (19.17)

!2
(6)¼ 25.70, p< 0.01

Smoking status
Nonsmoker 36 (7.50) 47 (9.80) 99 (20.62) 170 (35.41)
Smoker 27 (5.62) 25 (5.21) 38 (7.92) 38 (7.92)

V2
(3)¼ 18.41, p< 0.01

Frequency of tooth brushing
Less than 2 times/day 37 (7.70) 31 (6.45) 53 (11.04) 68 (14.17)
More than 2 times/day 26 (5.41) 41 (8.54) 84 (17.50) 140 (29.17)

!2
(3)¼ 14.21, p< 0.01

Note: Only statistically significant associations are reported.

Table 1. Continued.

DT
(mean# SD)

MT
(mean# SD)

FT
(mean# SD)

DMFT
(mean# SD)

Dental attendance
Every 6 months 0.09# 0.29 0.95# 2.90 8.98# 4.68 10.02# 5.01
Once a year 0.11# 0.37 1.31# 1.85 8.21# 4.16 9.63# 4.56
Every 2 years 0.33# 0.67 1.56# 2.79 8.83# 4.85 10.73# 5.47
Pain/problem 0.31# 0.83 2.27# 3.38 7.34# 4.75 9.92# 5.64
One-way ANOVA F¼ 2.37 p¼ 0.03 F¼ 1.95 p¼ 0.02 F¼ 2.80 p¼ 0.01 F¼ 1.41 p¼ 0.09
Once a year
Men 0.12# 0.33 1.08# 1.78 7.49# 4.18 8.67# 4.52
Women 0.09# 0.41 1.59# 1.91 9.11# 3.97 10.79# 4.37
One-way ANOVA F¼ 1.68 p¼ 0.19 F¼ 1.49 p¼ 0.17 F¼ 1.08 p¼ 0.37 F¼ 1.65 p¼ 0.04
Every 2 years
Men 0.37# 0.54 1.61# 2.71 7.80# 4.69 9.76# 5.40
Women 0.28# 0.81 1.50# 2.92 10.17# 4.78 11.94# 5.38
One-way ANOVA F¼ 3.46 p¼ 0.02 F¼ 1.09 p¼ 0.38 F¼ 2.01 p¼ 0.01 F¼ 1.69 p¼ 0.04

Brushing frequency
More than once a day 0.21# 0.64 1.25# 2.27 7.89# 4.30 9.35# 4.80
Once a day 0.24# 0.57 2.17# 3.29 8.69# 5.01 11.11# 5.66
One-way ANOVA F¼ 1.48 p¼ 0.18 F¼ 1.80 p¼ 0.04 F¼ 1.42 p¼ 0.10 F¼ 2.49 p< 0.01

Note: Only variables with at least one statistically significant difference in DMFT and/or its components are reported.
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Table 4. Multinomial logistic regression showing significant associations of categorized DMFT and FS-T
scores with position on the social gradient and oral health behaviours

RRR SE P> jzj [95% CI]

0–5 DMFT (base outcome)
6–10 DMFT

Gender (female) 1.74 0.50 0.05 0.99–3.05
Work category (Unemployed/housewife) 1.67 0.22 <0.01 1.28–2.17

10–15 DMFT
Gender (female) 3.44 1.03 <0.01 1.91–6.20
Work category (Unemployed/housewife) 2.26 0.34 <0.01 1.67–3.04
Tooth brushing (Less than 2 times/day) 0.56 0.18 0.06 0.30–1.03

15–28 DMFT
Gender (female) 3.94 1.45 <0.01 1.91–8.11
Work category (Unemployed/housewife) 3.19 0.68 <0.01 2.10–4.84
Tooth brushing (Less than 2 times/day) 0.16 0.62 <0.01 0.07–0.34

Number of observations¼ 480, Log-likelihood¼"583.97 p< 0.01

RRR SE P> jzj [95% CI]
3–23 FS-T

Gender (female) 1.97 0.61 0.03 1.08–3.62
Smoking status (smoker) 2.54 0.83 <0.01 1.33–4.84
Educational level (primary school) 0.51 0.11 <0.01 0.33–0.79
Tooth brushing (<2 times/day) 0.39 0.12 <0.01 0.21–0.72

24–25 FS-T
Gender (female) 1.75 0.50 0.05 0.99–3.08
Smoking status (smoker) 2.01 0.64 0.02 1.07–3.78
Educational level (primary school) 0.48 0.10 <0.01 0.32–0.73

26–27 FS-T
Educational level (primary school) 0.69 0.11 0.02 0.50–0.95

28 FS-T (base outcome)

Number of observations¼ 480, Log-likelihood¼"583.27 p< 0.01

Table 3. Association between social/behavioural gradient levels and dental health (DMFT and FS-T
categories)

Gradient
‘‘Best’’ level
n (%)

‘‘Good’’ level
n (%)

‘‘Bad’’ level
n (%)

‘‘Worst’’ level
n (%)

0–5 DMFT 22 (24.18) 24 (26.37) 30 (32.97) 15 (16.47)
6–10 DMFT 52 (29.38) 67 (37.85) 34 (19.21) 24 (13.56)
10–15 DMFT 54 (37.24) 42 (28.97) 30 (20.69) 19 (13.10)
15–28 DMFT 13 (19.41) 20 (29.85) 17 (25.37) 17 (25.37)
!2

(9)¼ 20.17 p¼ 0.02, Z¼ 0.02 p¼ 0.99
3–23 FS-T 13 (20.63) 15 (23.81) 15 (23.81) 20 (31.75)
24–25 FS-T 16 (22.22) 22 (30.56) 20 (27.78) 14 (19.44)
26–27 FS-T 41 (29.93) 40 (29.20) 37 (27.01) 19 (13.86)
28 FS-T 71 (34.13) 76 (36.54) 39 (18.75) 22 (10.58)
!2

(9)¼ 25.68 p< 0.01, Z¼" 4.31 p< 0.01
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population, a social/behavioural gradient
was found to be associated with dental
health. Caries experience was almost ubi-
quitous, and the worst social and behav-
ioural conditions appear to expose adults to
greater risk for caries.

In the studied population, all stages of the
caries process were recorded, and the snap-
shot of the disease demonstrates that the
highest number of caries lesions was
detected in subjects with the worst social/
behavioural conditions (e.g., cariogenic diet,
smoking, lowest occupational profile, brush-
ing teeth less than twice a day, lowest
educational level, and uneven dental exam-
ination attendance). Conversely, as the
social/behavioural conditions improve, the
number of sound or restored teeth increases.
These findings are partially consistent with
those of previous studies.22,23

The social gradient occurs because of the
social stratification present in society. In all
societies—rich and developed or poor and
underdeveloped—life experiences, behav-
iours, advantages, and disadvantages of its
members are structured and tend to be
clustered by social group.24 Several concep-
tualizations of the social determinants of
oral health and how these operate and
interact at multiple levels have been well
described in the international literature.25

However, to this point, there has been little
translation of these conceptual frameworks
into a tangible mechanism to drive decision-
making in public health and dental services.
A complete reorientation of health politics is
required to reduce oral health inequalities
and achieve sustainable oral health
improvements.

The common risk factor approach might
be used by public dental practitioners in
cooperation with other health professionals,
considering oral health in the wider context
of general health. Designing health promo-
tion programs with common risk factors for
multiple diseases, such as non-communic-
able diseases and oral diseases like caries, is

the focus of applying the common risk
factor approach. Health promotion cannot
and should not be compartmentalized to
address problems and diseases related only
to specific parts of the body.26 Despite the
lack of uniformity in current preventive
policies, new strategies should be focused
primarily on reducing all risk factors
common to several diseases. The social/
behavioural gradient proposed here might
be useful in the common risk factor
approach, because it can significantly
increase the ability to detect high-priority
groups.

Higher educational levels have been
found to be associated with good general
health, and it has been suggested previously
that education affects health mainly by
increasing an individual’s sense of control.27

Access to public dental care may weaken the
social/behavioural gradient in oral health
through preventive and reparative mechan-
isms.28 The oral health care system could be
re-oriented to reduce inequalities in oral
health through an evidence-based public
health approach.

The main limitation of this report is
related to the study design: The cross-
sectional nature of the investigation did
not allow for the clarification of the direc-
tionality of the association between disease
and the social/behavioural gradient or of the
timeframe of exposure. Nevertheless,
because the social/behavioural gradient
comprises factors that are almost immut-
able, the association might be appropriately
investigated using a cross-sectional study,
and causal factors might act in defined
periods of the subject’s life. Additionally,
the study findings refer to adults living in a
country (Italy) where access to public dental
services is quite limited, and the findings
may not be generalizable to other countries
with different oral health policies. However,
the sample was quite large and representa-
tive of the national population in the
targeted age range.
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Conclusion

In the present study, a social/behavioural
gradient was generated, and its role on
dental health was evaluated among Italian
adults. This newly proposed social/behav-
ioural gradient was clearly able to demon-
strate how subjects reporting the worst
social and behavioural conditions (e.g.,
cariogenic diet, smoking, lowest occupa-
tional profile, brushing teeth less than
twice a day, lowest educational level, and
uneven dental examination attendance) had
the worst dental health conditions. This
gradient might be useful in identifying
groups among the population who are at a
greater risk for caries and require prevention
strategies based on a common risk factor
approach.
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