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Abstract
Objective: The aim of this systematic review was to ascertain whether socio-
economic conditions increase the risk of periodontal diseases.

Methods: A MEDLINE search was conducted for the period 1965–April 2004. Only
original articles were included; 47 studies remained for the final assessment. The
studies were analysed regarding the outcome of the association between socio-
economic variables and periodontal disease, depending on the study design (cross-
sectional survey or longitudinal case–control) and whether smoking was included or
not.

Results: Twenty-nine out of 36 studies with a cross-sectional design were in favour of
the association between socio-economic factors and periodontal diseases. In the studies
with a longitudinal or case–control design, there were five in favour of the association,
and also six against. When smoking was included in the analysis of cross-sectional
studies, a significant association between socio-economic variables and periodontal
disease was found in 11 studies and no significance in another five studies. The
corresponding figures for case–control studies showed four studies being significant,
but also four studies showing no significance.

Conclusion: Based on relevant study designs and including smoking in the analysis,
the socio-economic variables associated with periodontal diseases appear to be of less
importance than smoking.
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Several factors such as genetic (age),
co-morbidity (diabetes mellitus, DM)
and lifestyle (smoking) have been iden-
tified to possess a risk for periodontal
diseases in published studies (Page &
Beck 1997, Albandar 2002).

Age as a risk for attachment loss has
been well documented in many studies
from different countries with different
cultural traditions and economic wel-
fare, i.e. the genetic risk of periodontal
diseases is obvious (Carlos et al. 1987,
Goodson 1992, Wennström et al. 1993,
Papapanou 1996, Norderyd & Hugoson
1998, Sheiham & Netuveli 2002).

Co-morbidity like DM increases the
risk of periodontal diseases by almost
50%, compared with non-DM individuals
(Papapanou 1996, Sandberg et al. 2000).

One obvious risk factor of perio-
dontal diseases originates from lifestyle,
for example, smoking. Several studies
have confirmed the highly increased risk
of smoking more than 10 cigarettes per
day, estimated to an increased risk of
about 100%, compared with the average
risk of the population (age adjusted)
(Bolin et al. 1993, Grossi et al. 1994,
Norderyd 1998).

The above-mentioned three groups of
risks for periodontal diseases are nowa-
days not controversial. However, the
group of risk factors defined as socio-
economic risk factors is more contro-
versial. Some studies lend support to the
perception that differences of socio-eco-
nomic aspects play a major part in the
development of periodontal diseases

(Halling & Bengtsson 1984, Brown
et al. 1994, Elter et al. 1999), whereas
other studies cannot confirm this risk
(Gelskey et al. 1998, Moore et al. 1999).

Aim of the Study

In order to find out whether socio-eco-
nomic conditions increase the risk of
periodontal diseases, a systematic review
of published studies was undertaken.

Questions of interest for this systema-
tic review were as follows:

� Is there an association between
socio-economic developments in
general and increased risk of perio-
dontal diseases?
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� What socio-economic variables in
particular are associated with the
highest risk of periodontal diseases?

� Are different socio-economic vari-
ables of importance for increased
risk of periodontal disease in differ-
ent countries?

� What is the importance of socio-
economic factors on periodontitis
over time?

Definition of Socio-economic
Variables

In this review, a rather wide perspective
on socio-economic variables is used
including income, occupation, educa-
tion, unemployment, social class, living
conditions and race.

Demographic variables such as gender,
age and nationality of study population
were also considered to be of interest.

Literature Search

Based on the following search strategy,
the literature search was undertaken in
Medline for the period 1965–April
2004: ‘‘Periodontal Diseases’’ [MeSH:-
NoExp] OR ‘‘Alveolar Bone Loss’’
[MeSH] OR ‘‘Furcation Defects’’
[MeSH] OR ‘‘Periodontal Attachment
Loss’’ [MeSH OR ‘‘Periodontal Cyst’’
[MeSH] OR ‘‘Periodontitis’’ [MeSH]
OR ‘‘Tooth Mobility’’ [MeSH] AND
‘‘socioeconomic factors’’ [MeSH terms],
limits. All adult: 191 years, Human
AND (‘‘epidemiologic studies’’ [MeSH
Terms] OR ‘‘epidemiology’’ [MeSH
Subheading] OR ‘‘cohort’’ [Text Word]
OR [case–control’’ [Text Word] OR
‘‘cross sectional’’ [Text Word] OR
‘‘relation’’ [Text Word] OR ‘‘relation-
ship’’ [Text Word] OR ‘‘association’’
[Text Word] OR ‘‘dental health surveys’’
[MeSH Terms] OR ‘‘epidemiologic
methods’’ [MeSH Terms]) Limits: All
Adult: 191 years, Human NOT (‘‘case
reports’’ [Publication Type] OR ‘‘com-
ment’’ [Publication Type]) NOT ‘‘editor-
ial’’ [Publication type] NOT (‘‘letter’’
[Publication Type] OR ‘‘news’’ [Publica-
tion Type]) limits: All adult: 191 years,
Human.

The retrieved references were evalu-
ated by both authors. Any article con-
sidered to be of significance by at least
one author, which answered the ques-
tions of this review, was ordered in full
text. The literature search gave 281
abstracts, of which 126 were commanded
in full text. Sixty-six studies were con-

sidered relevant for the systematic
review. After further reading, 47 studies
remained for the final assessment.

As described above, only original arti-
cles were included; thus, double publica-
tions, editorials, letters and reviews
were excluded. No specific quality
assessment was made of each study
since the majority of the studies had a
cross-sectional design, and/or were gen-
eral surveys, often with high dropout
rates. Following the aim of transparency
of this process of systematic review,
each study was given a short descrip-
tion, and the characteristics of each
study are presented in Table 1. Finally,
the studies were analysed regarding the
outcome, i.e. the association between
socio-economic variables and perio-
dontal diseases, depending on the study
design, and whether smoking was
included in the respective study or not.

Results

Description of the studies

Body weight, calculated as body mass
index (BMI), as a risk factor of perio-
dontal diseases was studied by Al-Zah-
rani et al. (2003), based on the Third
(1988–1994) National Health and Nutri-
tion Examination Survey (NHANES III)
in the USA. The cross-sectional design
is, however, a limitation for the associa-
tion of causality. Differences in the
prevalence of periodontitis between the
high poverty index (‘‘rich’’) and low
poverty index (‘‘poor’’) were, reported,
i.e. 10.84% versus 19.24%, or between
education 412 and o12 years, i.e.
9.02% versus 21.65%. BMI showed a
significant difference but only as regards
those aged 18–34 years: BMI o18.5
had an adjusted odds ratio (OR) of 0.21
(95% confidence interval (CI) was
0.085–0.565) versus BMI430 with an
adjusted OR of 1.76 (95% CI was 1.19–
2.61). The adjustment was made for
gender, race, smoking, poverty index,
education, diabetes and the time since
last dental visit.

In a longitudinal random sample
study from the USA of people aged
651 years, Beck et al. (1997) studied
education less than 12 years as a socio-
economic variable of importance for
periodontitis. The dropout rate was
high, 55%, during the 5-year study
based on interviews and examinations
in the homes of the participants. Smok-
ing was one important risk factor of
attachment loss, but so was education

o12 years that had an OR of 1.8 and a
95% CI of 1.4–2.4.

A cross-sectional study was under-
taken in Melbourne by Bergman et al.
(1991) to test different propositions
about the oral health needs of the
elderly. The included subjects were
601 years old. University education
was associated with lower incidence of
periodontitis. Smoking was not included
in the analysis.

Historical disparities in periodontal
status were studied by Borell et al.
(2002) based on the First (1971–1974)
versus the Third (1988–1994) NHANES
(I versus III) in the USA. The surveys
were based on stratified samples of
17,000–18,000 inhabitants, but data on
tooth scoring were obtained from 1/3 of
the sample only. The socio-economic
variable was black versus white, a racial
variable that might cover not only edu-
cational differences but also income
differences. Controlled for several vari-
ables (age, sex, marital status, self-per-
ceived health, medical insurance,
diabetes, tobacco use), the prevalence
ratio because of racial differences
increased from 1.22 to 1.83.

In another study by Borrel et al.
(2003), a cross-sectional study in the
Detroit area, the effects of race on
established periodontal diseases preva-
lence were analysed. When adjusted for
several covariates, socio-economic fac-
tors such as income, education and
employment status, the effects of race
still remained significant. Smoking was
included as a variable, but only current
smoking.

In a combined survey and physical
examination concerning periodontal
health, Bourgeois et al. (1999) studied
603 adults of 65–74 years of age chosen
randomly from a stratified sample. A
synthetic socio-economic variable based
on education, occupation and income
indicated that the prevalence of perio-
dontal diseases was lowest among adults
of medium socio-economic status.
Smoking was not included as a variable.

In a prospective, cross-sectional study
of diabetic versus non-diabetic men
from the USA, the effects of smoking,
glycaemic control and socio-economic
factors were studied by Bridges et al.
(1996). The design was a case–control
study and it had only one examiner.
There was no difference between dia-
betic and non-diabetic men with respect
to the effects of the socio-economic
factors studied. From a multiple regres-
sion analysis, it was shown that income
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and education were associated nega-
tively with periodontal status.

A cross-sectional study in Quebec
included 2110 subjects, but 450%
dropped out before the dental control.
Brodeur et al. (2001) found that income
o$30,000/year increased the risk (RR
2.0) of having at least one tooth of
periodontal pocket 46 mm. Smoking
was not included in the analysis.

The incidence of attachment loss for
people living at community dwellings
was studied by Brown et al. (1994) in a
longitudinal study. The socio-economic
variable considered as most important
according to the hypothesis of the study,
education, was, however, not significant
in the logistic model, but only in the
bivariate analysis and then only for
whites (education 412 years, OR 2.0).
The authors also concluded that the
value of predictive models of perio-
dontal diseases was limited.

In a case–control study from one
dental practice, 100 1100 consecutive
patients were studied as regards alveolar
bone loss. Bullock et al. (2001) found
that regular attendees had significantly
less alveolar bone loss (16%) than the
casual attendees (29%). Regular atten-
dees came from higher social classes,
and casual attendees came from lower
classes. The result was adjusted for age,
gender and smoking.

A study based on a convenience
sample (n 5 185) from subjects attend-
ing a college of dentistry in New York
was undertaken by Craig et al. (2001).
The issue studied concerned whether
differences of periodontal status were
because of genetic factors, or socio-
economic status. The socio-economic
variable ‘‘unskilled worker’’ had a sig-
nificantly higher share of bleeding on
probing than the professional group, but
the unskilled worker group also had a
significantly higher age and current
smoking, compared with the profes-
sional group.

The compliance to supportive perio-
dontal treatment for different socio-eco-
nomic classes was studied retrospectively
by Demetriou et al. (1995). The subjects
were all patients at one private dental
office in Athens. Patients in the highest
social class had the highest compliance
rate after 8 years, i.e. 61.5%, compared
with 41.4% for the lowest social class
(po0.017). Smoking was not included
in the analysis.

Socio-demographic risk indicators of
attachment loss were studied by Dolan
et al. (1997) in a cross-sectional study,T
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combining interviews with clinical con-
trols. Less than 50% of the selected
sample of subjects participated. Low
income and rural living were associated
with increased risk of attachment loss.
Current smoking and DM increased the
risk of having severe attachment loss,
OR 1.9, compared with non-smokers
and non-diabetics.

Drake et al. (1991) studied the effect
of socio-economic variables on attach-
ment loss. In this cross-sectional study,
the socio-economic variables education,
socio-economic index and place of resi-
dence were analysed for subjects aged
651 years. Educational level had a high
association with attachment loss, OR
2.2–4.1 for blacks and whites, respec-
tively. The socio-economic index for
blacks had an OR of 4.4, i.e. higher
than for tobacco use, OR 2.5.

Socio-economic status inequalities in
oral health were analysed from the
NHANES III survey by Drury et al.
(1999). Neither smoking status nor DM
was included. Lower socio-economic
groups were seven times more likely
than higher socio-economic groups to
have untreated root decay, but the dif-
ferences were less apparent as regards
attachment loss 44 mm.

The NHANES III survey was also
used in a study on socio-demographic
characteristics (Dye & Vargas 2002).
Adjusted OR for complex periodontal
treatment need was high for lower edu-
cation, no high school (OR 2.10), and
for ethnics, non-Hispanic blacks (OR
2.51). Apart from these socio-economic
variables, age and especially smoking
also had high OR (2.02).

A longitudinal (7 years) study based
on a random sample of 697 subjects
aged 651 years was designed to devel-
op aetiologic models for periodontal
attachment loss. Elter et al. (1999) found
that as concerns socio-economic factors,
only the variable ‘‘whites with educa-
tion o12 years’’ was significantly asso-
ciated with higher levels of attachment
loss. Smoking entered as an important
factor, but more so for blacks than for
whites.

A stratified cross-sectional sample of
1150 Chileans were interviewed and had
a dental control in order to explore the
association between socio-economic
factors and periodontal health. Age
groups 35–44 and 651 years were stu-
died. Gamonal et al. (1998) found that
low socio-economic status, as well as a
low level of education, were signifi-
cantly associated with a high percentage

of pocket depths 46 mm. Smoking was
not included in the analysis.

Gelskey et al. (1998), in a case–con-
trol study based on retrospective clinical
and radiographic data, combined with
structured interviews by telephone, stu-
died factors associated with increased
prevalence of periodontal diseases. The
setting was a university dental clinic,
thus with a possible selection effect on
patients. After adjustment for age and
gender, smoking was the important risk
factor for periodontal diseases. None of
the included socio-economic factors
(education, occupation, income, employ-
ment) increased the risk for periodontal
diseases.

Patients at a university dental clinic
were followed for 6 months. Grbic et al.
(1991) found, in this study without con-
trols, that age was significantly associated
with periodontal diseases, but none of
the included socio-economic variables.

Grossi et al. (1994), in a study of
1426 subjects 25–74 years of age, found
no significant effect of socio-economic
variables after adjusting for age, DM
and smoking. A remarkable result was
the dose-dependent risk increase from
smoking.

In a retrospective analysis of a pre-
viously undertaken national oral health
survey, Gugushe (1998) found a signifi-
cant influence of income, education and
race on the prevalence of periodontal
diseases. Smoking was not included in
the analysis.

Elementary school as only education,
and belonging to social group III (low-
est), were significantly associated with
edentulous women, in a cross-sectional
study of five age strata of women (Hal-
ling & Bengtsson 1984). Smoking was
not included in the analysis.

In a follow-up study, Halling &
Bengtsson (1984) studied the two age
groups 38 and 50 years, after 12 years
from baseline. A lower level of educa-
tion continued to be significant for fewer
remaining teeth. In neither of the fol-
low-ups was smoking included.

A longitudinal small Norwegian
study conducted a follow-up after 15
years of a cohort of 35 years old citizens
from Oslo (Hansen et al. 1995). A socio-
ecologic model including variables of
environment, health care organization,
human biology and behavioural factors,
which also included smoking, was used
in a logistic regression analysis. The
behavioural factor ‘‘no inter-dental
cleaning’’ had an OR of 3.65, and the
environmental factor ‘‘o10 years at

school’’ had an OR of 2.06 for an
increase in periodontal treatment needs.

An international comparison of socio-
economic status and oral health, includ-
ing periodontal health, was conducted
by Hobdell et al. (2003) based on data-
bases from 44 countries. The result of
the analysis was an R2 of between 0.41
and 0.53 for socio-economic status and
periodontal diseases. The problem with
this kind of ecological study, based on
aggregated national data, is the issue of
controlling for confounders and co-lin-
earity of variables.

In an early study (from 1968) of
enlisted men aged 17–52 years, Horton
& Sumnicht (1968) studied the associa-
tion between educational levels and
periodontal diseases progression as
expressed from the Periodontal Index.
The study showed that educational level
had a significant (o0.01) importance
for periodontal diseases for the age
group 22–29 years, but not at all for
those older than 29 years. Smoking was
not included in the analysis.

Based on the results of the NHANES
III data, a prognosis for the year 2020
was made by Hujoel et al. (2003). The
authors found education to be inversely
related to periodontal diseases. How-
ever, if smoking were to be eliminated
in the population, 68% of the incidence
of advanced periodontal disease could
be eliminated, according to the specula-
tion by the authors.

The association between poverty sta-
tus and periodontal pockets was studied
by Ismail et al. (1987) among Mexican-
Americans, using the Hispanic Health
and Nutrition Examination survey
(HHANES, n 5 3860). Individuals
aged 25–44 years and belonging to a
lower poverty status were significantly
associated with periodontal pockets.
However, smoking was not included in
the analysis.

Effects of prevention on periodontal
diseases and the relations to socio-
economic variables were studied by
Lang et al. (1994). In a two-phase
project on effects of tooth-brushing,
flossing and dental check-up of 920
subjects were included, of which only
397 completed the second phase of
dental control. Only frequencies of
dental check-ups varied between the
socio-economic groups. Flossing varied
with age, but tooth-brushing was not
related to any variable.

Risk markers for periodontal diseases
in adults 501 years were studied in a
longitudinal study by Locker & Leake
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(1993). More than 3000 subjects from
Ontario were included for a telephone
interview, and a subsample of n 5 907
were invited to a dental control. The
only variable that survived multivariate
analysis in all samples was smoking.
Education had an OR of 0.5 and was
the only socio-economic variable that
was significant.

In a study of employees at one paper
mill in Finland, Markkanen et al. (1980)
included education and income in the
analysis of associations to periodontal
diseases. Education explained only
0.9% of the variance in periodontal
status, and the influence of income was
never significant. Smoking was not
included in the analysis.

As part of the Mini Finland Health
Survey, 8000 inhabitants were invited to
a dental examination. Markkanen et al.
(1983) found a minor (1.7%) but sig-
nificant association of education with
periodontal diseases. Income was never
significant in the multiple regression
analysis. However, smoking was not
included in the analysis.

As part of a national survey, ques-
tions were asked concerning quality of
life as related to oral health. No dental
examination was undertaken in this
study by McGrath & Bedi (2002). Social
class was significantly associated with
the quality of life of oral health. People
from lower social class backgrounds
more frequently perceived oral health
as being not important to life quality
compared with those from higher social
class backgrounds. Smoking was not
included in the analysis.

The results of two cross-sectional
studies were included in this descriptive
presentation by Micheelis & Bauch
(1996). One study from former East
Germany (1989) and one from former
West Germany (1992) were included.
Socio-economic status was identified as
being significantly associated with
periodontal diseases. However, smoking
was not included in the analysis.

A cohort of individuals who devel-
oped DM Type 1 (DM1) before the age
of 17 were interviewed and had a dental
control 32 years (on average) after the
onset of DM1. Included socio-economic
variables were education and income.
Moore et al. (1999) found that age 432
years (OR 3.0), more than 8.2 years of
DM1 (OR 3.3) and especially smoking
(OR 9.7) were associated with perio-
dontal diseases. None of the socio-eco-
nomic variables entered the multivariate
equation.

A cross-sectional study, including
oral examinations and interviews, was
undertaken in Tanzania by Mumghamba
et al. (1995). A possible design problem
of the study concerns the traditional use
of ‘‘mswaki’’, i.e. chewing of sticks for
cleaning the teeth. Only rural living had
a significant OR (3.5) for periodontal
pockets. Smoking was not included in
the analysis.

A screening programme of oral health
status was based on oral inspection
conducted by a dental hygienist using
a mirror and explorer. The population
consisted of members of a pre-paid
medical group plan, i.e. selected
patients. The research question con-
cerned the relation between socioeco-
nomic variables and periodontal status.
Nikias et al. (1977) found that level of
education was associated with perio-
dontal problems, but that economic sta-
tus was related to restored teeth.
Smoking was not included as a variable.

In a cross-sectional study including
552 patients at a dental school, dental
examination and radiographic verifica-
tion were undertaken, including an
inquiry to identify risk factors of severe
periodontal diseases in Swedish adults.
Norderyd (1998) found that smoking
410 cigarettes a day had the highest
OR, 11.8, and that neither income nor
education was significantly associated
with periodontal diseases.

In a cross-sectional study including
individuals aged 651 years, Palmqvist
(1986) included willingness to pay as a
variable supposedly correlated to perio-
dontal diseases. The dropout rate was
more than 2/3; thus, the remaining sub
sample can hardly be representative of
the random population sample. No
socio-economic variable was signifi-
cantly correlated to periodontal dis-
eases.

From an earlier published cross-sec-
tional study on smoking and periodontal
diseases, Paulander et al. (2003) carried
out an analysis excluding smoking but
including education as a variable. Edu-
cation was significantly associated with
probing attachment level for subjects
o65 years of age. If age was also
included in the multivariate analysis,
no significance remained, however.

A study by Persson et al. (1998) on
oral health included only low-income
older persons. Smoking was associated
with probing depths. Another result was
that women on hormone replace-
ment therapy had lower frequencies of
probing depths 45 mm. None of the

socio-economic variables, education
and income, were significant.

Levels of education, as correlated to
the frequency of periodontal diseases,
were studied by Plasschaert et al.
(1978). The study showed that education
was correlated to periodontal diseases.
Smoking was not included in the analy-
sis.

In a survey undertaken in some urban
and rural parts of Delhi, Shah (2003)
investigated gender differences and oral
health. Socio-economic status was
defined from the Rup-Nagpal’s scale
(WHO). There were significant socio-
economic differences between men and
women, but not as regards periodontal
health. The distribution of men versus
women of the study, compared with the
Indian population, was very skewed.

Subjects recruited from a dental cen-
tre in Taiwan were interviewed and had
a dental control for a study of lifestyle
and psychosocial factors associated with
chronic periodontal diseases. Teng et al.
(2003) could explain 36% of chronic
periodontal diseases attributable to
smoking, toothbrushing frequency and
psychosocial stress. None of the
included socio-economic variables was
significant.

Based on the results of the 1993
Adult Health Survey, Treasure et al.
(2001) presented multivariate analyses
concerning periodontal diseases defined
as PAL 44 mm. Age was the factor
most strongly associated with perio-
dontal conditions. Males, and education
below degree level, were also signifi-
cant. The authors regretted that smoking
was not a variable included in the
national survey.

In a cross-sectional study from Fin-
land, based on data from the 1980s,
Turunen et al. (1993) focused on deter-
minants of poor dental health. Of the
defined socio-economic variables, gen-
der, marital status and vocational educa-
tion were significantly associated with
high intensity of oral disease. However,
smoking was not included as a variable
in the analysis of determinants of poor
dental health.

In a large Swedish survey (n 5 6343)
combined with dental control of a subset
(20%) of the participants, Unell et al.
(2000) studied clinical and subjective
indicators of periodontal diseases in
subjects 50 years of age. Dental services
utilization, dental attitudes and smoking
were significantly associated with perio-
dontal diseases. However, no socio-eco-
nomic variable was significant.
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Structuring of the included studies

Of all included 47 studies, there were 34
showing a significant association
between socio-economic factors and
periodontal disease, thus roughly 3/4 of
all studies. However, focusing on the
study design, which may be crucial for
showing causality and inclusion of the
variable smoking, a four-field table was
made (Table 2) that reveals possible

explanations other than those described
above (‘‘Description of the studies’’).

A cross-sectional study design,
smoking as a factor included as a
variable (Table 2)

When smoking was included as a vari-
able, 11 out of 16 studies, about 70%,
stated a significant association between

socio-economic variables and perio-
dontal diseases.

A cross-sectional study design, without
smoking included as a variable
(Table 2)

Eighteen out of 20 studies, 90%, stated
that socio-economic variables were sig-
nificantly associated with periodontal
diseases. Only a small study (n 5 75)
of patients at a dental school (Grbic et
al. 1991) and a large study from India
(Shah 2003) showed no significance.

Longitudinal studies or case–control
studies, smoking as a factor included
as a variable (Table 2)

Of the eight included studies, there were
four studies in favour of an association
between socio-economic factors and
periodontal diseases and another four
studies that found no significant associa-
tion. Concerning two of the studies in
favour of an association, the study by
Brown et al. (1994) was a rather short
longitudinal study (18 months). The
study by Elter had a dropout rate of
about 3/4 after 7 year’s follow-up (Elter
et al. 1999). One of the studies that found
no significant association included only
patients with DM for more than 32 years.

Also, in this field of Table 2 the result
turned out to be conflicting, four studies
found a significant association and four
studies did not.

Longitudinal studies or case–control
studies, smoking not included as a
variable (Table 2)

There are two studies, one Swedish study,
including 1462 women, that found a sig-
nificant association between periodontal
diseases and education, as well as for
socio-economic group (Halling & Bengts-
son 1984). A more recent (1998) retro-
spective case–control study (2051205
individuals) from Canada found no such
significance for the included variables
education, occupation, income and
employment. However, being single had
an OR of 1.77 (Gelskey et al. 1998).

Thus, in this field of Table 2, a con-
flicting result regarding the association
between socio-economic variables and
periodontal diseases can be observed.

Discussion

By classifying the studies according to
study design, it becomes evident that the

Table 2. Socio-economic variables studied: significantly associated with periodontal disease, or
not, and reference (first author’s name, year of publication)

Study design

cross-sectional, survey case–control, longitudinal

Smoking included
Socio-economic variable(s) significant Socio-economic variable(s) significant

BMI (Al-Zahrani 2003) Education o12 years (Beck 1997)
Race (Borell 2002)
Income, education (Bridges et al. 1996)
Higher social class (Bullock et al. 2001)
Race, economic status (Craig et al. 2001)
Education, residence, socio-economic index
(Drake et al. 1991)

Education, whites, 412 years (Brown
et al. 1994) Education o12 years
(Elter et al. 1999) Education
(Hansen et al. 1995)

Education, residence, income (Dolan et al. 1997)
Race, education (Dye & Vargas 2002)
Education (Hujoel et al. 2003)
Below poverty status (Ismail et al. 1987)
Education, residence (Mumghamba et al. 1995)

No significance No significance
Income, education (Borrel et al. 2003)
Education, income, socio-economic
status (Grossi et al. 1994)
Income, education (Norderyd 1998)
Income, willingness to pay
(Palmqvist 1986)
Education, working hours (Unell et al. 2000)

Education, household income Locker
& Leake (1993)
Education, income (Moore et al. 1999)
Income, education (Persson et al.
1998)
Income, education, occupation (Teng
et al. 2003)

Smoking NOT included
Socio-economic variable(s) significant Socio-economic variable(s) significant

Education, manual work (Bergman et al. 1991)
Socio-economic level (Bourgeois et al. 1999)
Income (Brodeur et al. 2001)

Education, socio-economic group
(Halling & Bengtsson 1984)

Socio-economic level (Drury et al. 1999)
Socio-economic status, education
(Gamonal et al. 1998)
Race, income, education (Gugushe 1998)
Socio-economic status (Hobdell et al. 2003)
Education (Horton & Sumnicht 1968)
Income, education (Lang et al. 1994)
Social class (McGrath et al. 2002)
Socio-economic status (Micheelis & Bauch 1996)
Education, income (Markkanen et al. 1980)
Education, income (Markkanen et al. 1983)
Education (Nikias et al. 1977)
Education o65 years of age (Paulander et al. 2003)
Education (Plasschaert et al. 1978)
Education, income (Turunen et al. 1993)
Education (Treasure et al. 2001)

No significance No significance
Socio-economic class (Grbic et al. 1991)
Socio-economic class (Shah 2003)

Socio-economic classes I–III, gender
(Demetriou et al.1995)
Education, occupation, income,
employment (Gelskey et al. 1998)

BMI, body mass index.
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association often claimed between
socio-economic status and periodontal
diseases to a certain extent probably was
because of the study design chosen. This
can be described by the fact that 29 out
of 36 studies with a cross-sectional
design were in favour of the association.
Considering the studies with a longitu-
dinal or case–control design, there were
five in favour of the association, but also
against, thus giving a conflicting result.

In studies using a cross-sectional
design, the historic health-related beha-
viour (smoking, dietary intake and oral
hygiene practice) may be different in
various age cohorts. It should also be
noted that different populations are seen
and different measurement scales may
be used to assess periodontal diseases
(for example in NHANES 1 versus
NHANES 3). In longitudinal studies,
the loss of teeth during the study period
may be one factor leading to the under-
estimation of periodontitis.

It was suggested that inequalities in
health evolve because lower social
groups have adopted more dangerous
and health-damaging behaviour and
may have less interest in protecting their
health for the future. Excessive con-
sumption of harmful commodities, cer-
tain foods, tobacco and alcohol and
underutilization of preventive health
care is implied to be harmful. It has
been proposed that the distinct pattern of
behaviour, knowledge and health atti-
tudes within certain social groups is
mainly related to educational level
(Peterson 1990). Smoking is an evident
risk factor for periodontal diseases.
However, it is a fact that people with
lower education, compared with those
with higher education, have a higher
smoking frequency (Tillgren et al
1996). Thus, it is likely that smoking
is a confounding variable to socio-
economic variables in studies where
smoking as a factor was not included.
In a prospective study over 10 years,
the effect of educational level on perio-
dontal disease progression was found
to be significant in never smokers
(Paulander et al 2004). In studies where
the smoking factor has not been ana-
lysed, the effect of socio-economic fac-
tors on periodontal diseases could be
masked.

Conclusions

Based on relevant study designs, and
including smoking factors in the analy-

sis, the socio-economic variables asso-
ciated with periodontal diseases appear
to be of less importance than smoking.
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