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ORIGINAL ARTICLE
Socio-economic risk indicators for apical periodontitis
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Abstract

Objective. The aim of this study was to reveal possible socio-economic risk indicators for apical periodontitis. Material
and Methods. In 1992-93 a representative sample of women in Goteborg, Sweden, aged 3884 years, participated in a
medical and dental survey (z =981) which included dental and medical examinations and dental radiographic examination
(OP). The dependent variable was apical periodontitis (AP =0, AP >0). The independent variables were age, number of
teeth, number of restored teeth, number of root-filled teeth, number of teeth with carious lesions, satisfactory masticatory
function, and dental esthetics as crude measures of self-reported dental health, dental anxiety, time elapsed since last visit to
a dental office, regular dental visiting habits, smoking, alcohol habits, and marital status. A subjective evaluation of
economy, health and life situation (acceptable or poor) was accounted for as socio-economic variables. The oldest
age group, women born 1908, and edentulous individuals were omitted, leaving 844 subjects for analysis. Statistical analysis
included multivariate logistic regression, chi-squared test, and independent z-test for comparison of group characteristics
(AP =0 vs AP >0). Results. For socio-economic variables there was a significant association between acceptable health
and apical periodontitis (OR=1.72 (CI=1.09-2.70)). For oral-related variables, root-filled teeth (OR=1.17
(CI=1.10-1.23)) and teeth with carious lesions (OR=1.48 (CI=1.19-1.85)) were predictive of apical periodontitis.
Conclusions. In the present study, socio-economic variables and dental visiting habits did not appear to have obvious
implications for periapical health, whereas root-filled teeth and carious lesions were associated with apical periodontitis.
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et al. [1] have demonstrated that poor childhood
oral health and low childhood socio-economic status
are predictive of poor adult oral health, including
caries. Thus, the cumulative nature of caries has
consequences in terms of more unsound teeth in
adulthood.

Caries and its related restorative treatment is a

Introduction

Socio-economic status has implications for oral and
general health. This has been demonstrated for
diseases such as caries and cardiovascular disease
[1,2]. The pathways between socio-economic status
and disease are not fully understood, but authors

suggest that socio-economic variables act through
environmental factors, influencing health behavior
and psychosocial stress [2]. Moreover, some argue
that the prevalence of disease has a social gradient
which differs between diseases and populations
[2,3].

Several studies have demonstrated a social
gradient in the prevalence of caries among children
and adolescents [4]. To our knowledge, this differ-
ence is less studied among adults, and in studies
providing relevant data the social gradient is less
pronounced in adults [5,6]. However, Thomson

common cause of apical periodontitis [7]. Results
from epidemiological studies from different coun-
tries are fairly concordant in that apical periodontitis
is a prevalent disease with sample prevalences
ranging between 14% and 70% [8—12]. Since caries
and its related restorative treatment is a common
cause of apical periodontitis, it is reasonable that the
same social gradient found in the prevalence of caries
could have implications for apical periodontitis, too.

Kirkevang & Wenzel [13] studied several potential
risk indicators for apical periodontitis in 613 indivi-
duals in Denmark. The results from a multivariate
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logistic regression analysis reflected no evidence of a
relationship between socio-economic status and
periapical status. However, several carious lesions,
quality of dental treatment, regularity of dental visits,
and smoking were associated with periapical status.
A shortcoming of this study, well accounted for in
the article, was the low attendance rate (51%), which
may have had implications on the result in terms of
selection bias.

Aleksejuniene et al. [14] studied a random sample
of 147 individuals aged 35-44 years in Lithuania
and found that dental-related variables — caries, dry
mouth — were associated with periapical status.
Surprisingly, they also found that regular dental
visits and high education were associated with
periapical disease, too. Since this study used a rather
small sample with a narrow age-span, the conclu-
sions cannot be made for the whole population.

To our knowledge, the above-mentioned studies
are the only contemporary ones focusing on deter-
minants for periapical disease, other than technical
or biological factors. The objective of the present
study was to analyse possible socio-economic risk
indicators for apical periodontitis with a representa-
tive sample.

Material and methods

The Prospective Population Study of Women in
Goteborg, Sweden, was initiated in 1968. A random
sample of 1622 women aged 38, 46, 50, 54, and
60 years were invited for a combined medical,
psychiatric, and dental examination [15]. The
attendance rate was 90.1%, i.e. 1462 women took
part in the study and were re-examined in 1980-81
and 1992-93. Of those studied in the previous
examinations, 836 women took part in the medical
study and 702 in the dental study in 1992-93. With
randomly selected samples of women born in 1942
and 1954 added, and extension of the cohorts
of women born in 1922 and 1930, the medical
part of the study, in 1992-93, consisted of 1087
participants, 981 of whom took part in the dental
study [16]. In the present investigation, data from
the 1992-93 examination are used. The oldest age
group, women born in 1908, and edentulous
individuals were omitted, leaving 844 subjects for
the analysis (Table I). For non-participation analysis,
see Bengtsson et al. [17].

Table I. Age distribution. Age cohorts and frequency

Age Frequency
38 64
50 97
62 252
70 230
74 150
78 51

The dental study consisted of periodontal
screening, dental radiographic examination (ortho-
panthomogram), and a questionnaire. Data from
questionnaires regarding health-related lifestyle and
socio-economic factors were used from the medical
study.

The dependent variable was apical periodontitis,
and was dichotomized in no teeth with apical
periodontitis (AP =0) or one or more teeth with
apical periodontitis (AP >0). Characteristics for
cases versus non-cases are presented in Table II.

The independent variables were age, number of
teeth (1-32), number of restored teeth, number of
root-filled teeth, and number of teeth with carious
lesions. Satisfactory masticatory function and
satisfactory dental esthetics were measured on a
scale of 1-5, and were dichotomized to poor (1-3)
or acceptable (4—5) as crude measures of perceived
oral health. Time elapsed since previous dental visit
(<1 year vs >1 year), regular dental visiting habits
(=1 time/year vs <1 time/year), dental anxiety
according to the Dental Anxiety Scale (DAS), with
sum of scores 4—20, dichotomized to DAS >13 vs
<13, smoking (smoker, non-smoker), alcohol habits
(never, weekly, daily), marital status (married,
unmarried). Subjective evaluations of economy,
health, and life situation were accounted for as
socio-economic variables and were measured on a
scale of 1-7 and dichotomized to poor (1-4) or
acceptable (5-7).

Statistical analysis

Multivariate logistic regression analysis was used to
reveal possible associations between the independent
variables and apical periodontitis. An algorithm
proposed by Nagelkerke was used for model evalua-
tion (SPSS version 12.01). For comparison of group
characteristics, an independent -test was used
for continuous variables and chi-squared test for
categorical variables.

Results

Sample mean age was 64.4 years (SD 10.5) and
mean number of teeth 20.0 (SD 7.2), and these did
not differ between cases and non-cases. The medians
for DAS and subjective evaluation of economy,
health and life situation were 6 for all variables and
for satisfactory masticatory function and dental
esthetics the medians were 4 for both variables.

Regarding different characteristics between cases
and non-cases: cases had more restored teeth, more
root-filled teeth, more teeth with carious lesions,
more often reported their masticatory function as
poor and more often reported their health as
acceptable (Table II).

The multivariate logistic regression analysis
revealed root-filled teeth, teeth with carious lesions,
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Table II. Characteristics for individuals with and individuals without apical periodontitis, respectively. Mean values, standard deviations,

and frequencies

AP >0 (n=255)

AP =0 (n=589)

Mean SD Mean SD

Age 65.3 9.0 64.1 11.0
No. of teeth 20.0 6.4 20.0 7.5
No. of restored teeth 16.1 6.4 15.0 7.1%
No. of root-filled teeth 4.9 3.1 3.4 3.0*
No. of teeth with carious lesions 0.5 1.1 0.2 0.7*%
No. of teeth with AP 1.5 1.0 0.0 0.0*
Latest dental visit

<1 year 87.8% 88.3%

>1 year 12.2% 11.7%
Frequency of dental visits/year

<1 visit 7.1% 7.0%

>1 visit 92.9% 93.0%
Marital status

Married 58.8% 55.7%

Unmarried 41.2% 44.3%
Smoking

Smoker 19.0% 24.2%

Non-smoker 81.0% 75.8%
Alcohol habits

Never 21.2% 20.7%

> 1/week 78.8% 79.3%
Masticatory function*

Acceptable 76.1% 82.2%

Poor 23.9% 17.8%
Dental esthetics

Acceptable 51.0% 57.3%

Poor 49.0% 42.7%
Life situation

Acceptable 86.9% 84.9%

Poor 13.1% 15.1%
Economy

Acceptable 81.0% 81.2%

Poor 19.0% 18.8%
Health*

Acceptable 76.4% 69.5%

Poor 23.6% 30.5%
Dental anxiety score

<13 94.5% 94.8%

>13 5.5% 5.2%

*p <0.05. Independent z-test for continuous variables and chi-squared test for categorical variables.

and acceptable health to be predictive of apical
periodontitis (Table III). The association between
perceived health and apical periodontitis was an
unexpected finding. However, in an age-specific
subanalysis, the positive association between accep-
table health and apical periodontits could not be
found in the youngest age groups, women born in
1942 and 1954.

Discussion

The aim of this study was to explore the associa-
tion between socio-economic variables and apical
periodontitis. Dental-related variables, root-filled
teeth, and teeth with carious lesions were found to
be significantly associated with apical periodontitis,
but the socio-economic variables available in the

present study were not found to be related to
periapical status.

Socio-economic factors are suggested to have an
impact on general and oral health. The pathways for
this association are not clear, but it is reasonable to
assume that socio-economic variables act through
health-related factors such as diet and dental habits,
and this could explain the social gradient found in
the prevalence of caries [1,2].

In the present study, the only variable of
socio-economic relevance that turned out to be
predictive of apical periodontitis was perceived
acceptable health. This association was not valid
for all age groups and an element of chance cannot
be ruled out. Moreover, an evaluation of the multi-
variate logistic regression revealed a low Nagelkerke
statistic, indicating that the model explained only a
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Table III. Multivariate logistic regression analysis of associations
between the independent variables and AP

OR CI (95%)
Age 1.00 (0.98-1.02)
No. of teeth 0.98 (0.94-1.01)
No. of restored teeth 1.02 (0.98-1.06)
No. of root-filled teeth 1.17 (1.10-1.23)*
No. of teeth with carious lesions 1.48 (1.19-1.85)*
Latest dental visit
<1 year 1.0 (Reference)
>1 year 0.99 (0.53-1.86)
Frequency of dental visits/year
>1 visit 1.0 (Reference)
<1 visit 1.04 (0.45-2.40)
Marital status
Married 1.0 (Reference)
Unmarried 0.85 (0.61-1.19)
Smoking
Non-smoker 1.0 (Reference)
Smoker 1.35 (0.91-2.02)
Alcohol habits
Never 1.0 (Reference)
>1/week 1.09 (0.73-1.63)
Masticatory function
Acceptable 1.0 (Reference)
poor 1.49 (0.97-2.27)
Dental esthetics
Acceptable 1.0 (Reference)
Poor 1.11 (0.79-1.57)
Life situation
Acceptable 1.0 (Reference)
Poor 1.08 (0.61-1.92)
Economy
Acceptable 1.0 (Reference)
Poor 1.08 (0.69-1.68)
Health
Acceptable 1.0 (Reference)
Poor 0.59 (0.38-0.93)*
Dental anxiety score
<13 1.0 (Reference)
>13 1.14 (0.52-2.51)
*p <0.05.

OR =o0dds ratio. CI =confidence interval 95%. AP =individuals
with >1 periapical radiolucency.
Nagelkerke R-square =0.12.

small fraction of the variability. However, women
reporting acceptable health may have been more
health concerned and therefore more prone to
choose conservative dental treatment rather than
extraction. In a subanalysis dividing the sample into
two subsamples with regard to perceived health,
women reporting acceptable health were found to
visit the dentist more often and had more retained
and restored teeth than women reporting poor
health (Table IV). Why would this put women
reporting acceptable health at higher risk of having
apical periodontitis?

From a prognostic point of view, extraction seems
to be the best treatment available for elimination of
apical periodontitis. Epidemiologic studies show
that the healing rate after endodontic treatment
is 65-75% in general practice [18,19]. Thus,
adopting a conservative approach to treatment of
apical peridontitis, i.e. endodontic treatment, can be

expected to result in a higher frequency of periapical
radiolucencies than in the case of extraction. This
might explain why individuals with low socio-
economic status do not have a higher prevalence of
apical peridontitis despite the fact that they have
more teeth with carious lesions. There are studies
reporting social indifference regarding DMF scores,
but when separated, individuals with low social-
economic status have lower F scores and higher D
and M scores [20], which is a finding parallel with
results from a study on high dental anxiety indivi-
duals [21]. Controlling for extent and severity of
disease, Gilbert et al. [22] reported a higher risk
of tooth loss for individuals of low socio-economic
status once entering the dental care system.
Aleksejuniene et al. [14] have demonstrated that
high education is significantly associated with apical
periodontitis.

The socio-economic variables in the present study
were marital status, perceived health, economy, and
life situation. We had no objective data regarding
income, social class, education, or occupation,
which is a limitation of the study since we cannot
claim to have all information regarding the
socio-economic status of the studied women.
However, different studies in this field use a plethora
of variables accounted for as describing socio-
economic disparities in populations. To our knowl-
edge, there is little consensus regarding the variables
that are most valid for describing socio-economic
status.

Self-rated health has been found to be predictive
of mortality, irrespective of social class and long-
standing disease [23]. Self-rated health also seems to
be strongly predictive of cause-specific death, such
as diabetes, infectious and respiratory diseases [24].
Thus, self-rated health is a valid measure of present
illness, since it is predictive of mortality. Gender
differences have been found in several studies, where
the association between self-rated health and
mortality is stronger among women than among
men, but the results are inconclusive because other
studies have reported a stronger association among
men [25].

Dental visiting habits did not have any significant
association with apical periodontitis in the present
study. One can probably apply the same reasoning
already discussed above for individuals with low
socio-economic status, i.e. subjects who have
irregular dental visiting habits and/or seldom visit
the dental office often have fewer teeth and can be
presumed to choose extraction of teeth rather than
endodontic therapy when diagnosed with apical
periodontitis. Aleksejuniene et al. [14] found that
regular visiting habits were associated with apical
periodontitis, while Kirkevang & Wenzel [13] found
that no usage of services of dental care was predictive
of apical periodontitis.
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Table IV. Characteristics for individuals reporting acceptable health and those reporting poor health, respectively. Mean values, standard

deviations, and frequencies

Acceptable (n =584)

Poor (n=233)

Mean SD Mean SD

Age 63.9 10.9 65.2 9.5
No. of teeth 20.6 7.0 18.7 7.2%
No. of restored teeth 15.9 6.7 14.0 7.2%
No. of root-filled teeth 3.9 3.2 3.8 3.0
No. of teeth with carious lesions 0.3 0.9 0.3 0.8
No of teeth with AP 0.5 0.9 0.4 0.8
Latest dental visit

<1 year 88.4% 88.4%

>1 year 11.6% 11.6%
Frequency of dental visits/year*

<1 visit 5.7% 10%

>1 visit 94.3% 90%
Marital status*

Married 59.1% 51.1%

Unmarried 40.2% 48.9%
Smoking

Smoker 23.2% 22.7%

Non-smoker 76.8% 77.3%
Alcohol habits*

Never 17.8% 28.3%

> 1/week 82.2% 71.7%
Masticatory function*

Acceptable 84.9% 69%

Poor 15.1% 31%
Dental aesthetics*

Acceptable 60.3% 43.2%

Poor 39.7% 56.8%
Life situation*

Acceptable 97.6% 54.7%

Poor 2.4% 45.3%
Economy*

Acceptable 86.8% 65.9%

Poor 13.2% 34.1%
Dental anxiety score*

<13 96.2% 91.7%

>13 3.8% 8.3%

*p <0.05. Independent z-test for continuous variables and chi-squared test for categorical variables.

Several authors have pointed to smoking as a risk
indicator for apical periodontitis. When studying
247 individuals with regard to presence of apical
periodontitis and smoking, Bergstrom et al. [26]
found that smoking was significantly associated with
periapical disease. The same association was shown
by Kirkevang & Wenzel [13] and by Aleksejuniene et
al. [14]. This could not be found in the present study
and may be explained by the rather small fraction of
our sample reporting smoking, 22%, compared
to Kirkevang & Wenzel’s 43.5% [13] and Bergstrom
et al.’s 32.8% [26].

Dental caries and its related treatment has been
demonstrated to be significantly associated with
apical periodontitis in previous studies [13,14].
The results in the present study are concordant
with these findings, as number of teeth with carious
lesions and root-filled teeth proved to be predictive
of apical periodontitis, while number of restored
teeth did not. However, the associations were weak.
The radiographic recordings were made from

panoramic radiographs, which may have underesti-
mated the prevalence of caries and the extension of
the restorations. Moreover, the clinical screening did
not provide information on defective fillings or
secondary caries, which may be difficult to identify
by means of radiographic examination. A more
sensitive  diagnostic methodology could have
supported a stronger relationship between teeth
with carious lesions, restored teeth, and apical
periodontitis.

This study used a cross-sectional study design.
However, the sample studied was not selected at the
same time. The body of the sample was selected in
1968 and to ensure representativity new randomly
selected cohorts of 38-year-old women were added
in 1980-81 and 1992-93. Moreover, the cohorts of
women born in 1930 and 1922 were added with new
samples of randomly selected women in 1980-81
and 1992-92, respectively. This may have implica-
tions for the representativity of the sample. However,
epidemiologic surveys frequently have to cope with
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non-participation and loss to follow up, challenging
representativity and generalization of the results.
Also, we do not know whether results from a
population in 1992-93 are valid today and we
refrain from speculation about what changes may
have taken place in the population during these
years. However, the survey has been ongoing since
1968 and new examinations are scheduled. Thus,
from future results we will be able to learn about
changes in the population and what implications
these may have on the results.

In conclusion, from the results in our material,
apical periodontitis is associated with teeth with
carious lesions and root-filled teeth. Socio-economic
variables or dental visiting habits do not appear to
have obvious implications for periapical status.
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