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Abstract
Aim: To report periodontal status and elucidate the relationship among socio-
economic position (SEP), plaque accumulation, tobacco smoking, and periodontitis in
a representative sample of adult Jewish people, aged 35–44 years, living in Jerusalem.

Methods: This cross-sectional study was conducted using a stratified sample of two
hundred and fifty-four 35–44-year-old adults in Jerusalem (limited to the Jewish
population). A clinical examination (Community Periodontal Index and Plaque Index)
and a self-administered questionnaire were applied.

Results: Two hundred and fifty-four adults, mean age 38.6 (SD 5 3.3) years,
participated. The response rate was 88%; intra-examiner k values were above 0.87.
The average number of healthy sextants was 1.18, while the average number of
sextants with bleeding, calculus, shallow periodontal pockets, and deep periodontal
pockets was 1.3, 2.6, 0.7, and 0.1, respectively. Lower level of education was
associated with severe chronic periodontitis (SCP, p 5 0.012) and also with smoking
(p 5 0.030) and higher level of plaque (po0.001). Smoking was associated with
higher level of plaque (po0.001), which in turn was associated with SCP (p 5 0.020).

Conclusion: This study presented a potential explanatory pathway for the relationship
between SEP and SCP. Low level of education was proposed as a distal determinant,
leading to tobacco smoking and higher levels of plaque, and finally to SCP.
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Periodontal disease is recognized as one
of the major and most prevalent oral
pathologies throughout the world (Peter-
sen et al. 2005). Severe chronic perio-
dontitis (SCP) has been located among
5–20% of most adult populations (Peter-
sen et al. 2005). Periodontal disease can
affect the quality of life of adults (Bren-
nan et al. 2007) and is associated with
both dental and systemic ill-health
(Slots 2003, Klinge & Norlund 2005).

The estimation and understanding of
periodontal disease occurrence in a
population are regarded as essential for
all individual and healthcare providers.

The wide range of periodontal pathol-
ogies is affected by a variety of factors,
including genetics, socio-economic
position (SEP), tobacco smoking, oral
hygiene, and life style (Page & Korn-
man 2000, Hyman & Reid 2003). SCP
has been found to be related to educa-
tion as a strong SEP indicator (Borrell et
al. 2006). Attainment of optimal oral
hygiene has traditionally been regarded
as strongly related to the prevention of
gingivitis. Several studies have also
indicated a relationship between oral
hygiene and SCP (Hujoel et al. 2005,
Bunyaratavej 2006), while others have

questioned this association and sug-
gested a genetic, or other, aetiology
(Baker & Roopenian 2002, Kumar et
al. 2009). Tobacco smokers have been
shown to have higher levels of plaque
(Ragghianti et al. 2004) and a consider-
able bulk of the literature has clarified
that tobacco smoking is an indepen-
dent determinant of periodontal disease
(Johnson 2004, Vered et al. 2008).
The wider and more comprehensive
web of aetiology, including biological,
behavioural, and SEP, as variables asso-
ciated with periodontal disease, has not
always, or adequately, been investigated
and presented.

Similar to general health status,
profound disparities have been reported,
among populations, for periodontal health.
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The indigenous poor, immigrants, racial
and ethnic minority groups, and medi-
cally compromised patients are those
who suffer the worst oral and perio-
dontal health (Sheiham & Nicolau
2005, Godson & Williams 2008).

The objective of the present study
was to report periodontal status
and further elucidate the relationships
among SEP, dental health behaviour,
and SCP in a representative sample of
adult Jewish couples aged 35–44 years
living in Jerusalem.

Material and Methods

The cross-sectional data reported here
were collected between December 2008
and July 2009 in Jerusalem, the lar-
gest Israeli city, both geographically
and by population. The study protocol
was approved by the Hadassah
Hospital human ethics (‘‘Helsinki’’)
IRB committee.

It was estimated that the minimal size
of the sample to report outcomes of
interest, with a 95% confidence interval
and an acceptable error of 6%, was 267
adults. A 50% prevalence outcome of
interest was used in this calculation.

The present study population was
selected using a stratified random sam-
pling technique and was limited to the
Jewish community. There are 7,63,800
Jerusalem residents of whom 66% are
Jews and 33% are Arabs (Central
Bureau of Statistics, Israel 2010). Avail-
able statistical data and Israeli epide-
miological research experience in social
medicine have repeatedly demonstrated
that among the local Jewish commu-
nities, religious groups can duly serve
as proxies for social strata (Shuval
1992). The municipal education system
includes 115 junior high schools and is
categorized according to three school
strata: 40 secular, 32 religious, and 43
ultra-orthodox schools. Five schools
were randomly selected from each stra-
tum, reaching a total of 15 schools.
Within each of the three strata, 48
children, aged 12–13 years, were ran-
domly selected (N 5 144). A letter was
sent to all of their 288 parents (144
mothers and 144 fathers), inviting
them to participate. The inclusion criter-
ia were both parents consenting to par-
ticipate, aged 35–44 years, married or
living together, without any chronic
disease, of the randomly selected school
children. The age range of 35–44 years
old was selected according to the re-
commendation of the World Health

Organization (WHO) for assessing oral
health in the adult population (World
Health Organization 1997).

Data were collected through a ques-
tionnaire and a clinical examination.
Socio-demographic data included gen-
der, age in years, level of education,
employment status, and home density.
Health behaviour data included tooth-
brushing, use of oral hygiene aids, and
smoking during the last month.

Clinical examinations collected data
describing plaque levels and periodontal
health. Oral hygiene was assessed
according to the Plaque Index (PlI) of
Loe & Silness (1963). Periodontal status
was assessed using the Community
Periodontal Index (CPI), as recom-
mended by, and according to the criteria
of, the WHO (World Health Organiza-
tion 1997). This index scale is nominal
and ordinal: 0 5 health; 1 5 bleeding;
2 5 calculus; 3 5 ‘‘shallow’’ perio-
dontal pocket of 4–5 mm; 4 5 ‘‘deep’’
periodontal pocket above 6 mm; and
5 5 excluded. The mouth is divided
into six sextants (tooth numbers: 18–
14, 13–23, 24–28, 38–34, 33–43, and
44–48) and CPI examines the following
index teeth: 17, 16, 11, 26, 27, 36, 37,
31, 46, and 47 (six surfaces of each
tooth). For each sextant, the worst score
was recorded. A sextant is examined
only if there are two or more teeth
present and not indicated for extraction.
SCP was operationally defined as hav-
ing at least one site with a pocket depth
of 6 mm or more (CPI score 5 4).

All clinical examinations were car-
ried out by one trained dentist (A. Z.)
with the aid of a plane mouth mirror and
a WHO CPI probe in natural light.
Participants were examined in their
homes seated on a standard chair.
Radiography was not applied.

Analysis of data

Data were entered into Excel software
and then SPSS 15.0 statistical package
for analysis. The potential dependence
among married couples clustering was
controlled for using the STATA 9.0
package. k statistical test was adopted
to assess intra-examiner agreement.
Repeated examinations were carried
out among 22 participants, on a tooth
basis, within a 2-week interval. The
sampling strategy, which had been
adopted, required data manipulation to
adjust for over sampling of ultra-
orthodox Jewish examinees and under
sampling of religious non-orthodox and

secular groups. The frequency in the raw
data was 33.9% ultra-orthodox, 33.1%
religious, and 33.1% for secular sectors.
According to the National Bureau of
Statistics, the Jerusalem Jewish popula-
tion was classified as 23.1% ultra-ortho-
dox, 38.9% religious, and 38.0% secular
populations (Central Bureau of Statis-
tics, Israel 2010). These proportions
were applied in the weighting procedure
and thereby the final data were opti-
mally representative of the married
Jewish adult population abiding in
Jerusalem. Further descriptive analyses
were carried out on the weighted data.
Frequencies of oral health, associated
with behaviour and dental status, were
calculated.

Socio-demographic data were opera-
tionally manipulated for statistical
analysis. Level of education was categor-
ized into ‘‘low education’’ (no education/
elementary school/high school/low or-
thodox seminar), ‘‘Yeshiva education’’
(orthodox seminar from and above age
18), and academic education (university
or college). Employment status was
dichotomized into employed and unem-
ployed. Home density was calculated by
dividing the number of people by the
number of rooms and dichotomized into
low (one or less persons per room) and
high (more than one per room).

Health behaviour data were also oper-
ationally manipulated for data analysis
purpose. Frequency of toothbrushing
was categorized into once a day or less
and twice a day or more. Only 25
participants reported brushing their teeth
less than once a day. Daily use of oral
hygiene aids was dichotomized into
‘‘yes’’ (use of inter-proximal brush,
dental floss, or toothpick) and ‘‘no’’
(none of the above). The ultimate out-
come of oral hygiene was assessed
according to the PlI. The index for the
patient was calculated by summing the
average scores for each tooth and
dividing by the number of teeth assessed
(Almas et al. 2005). The score was then
dichotomized into ‘‘absence or little
plaque’’ (PlIo1) and ‘‘moderate to
abundant plaque’’ (PlI � 1). Reported
tobacco smoking during the last month
was dichotomized as ‘‘yes’’ or ‘‘no’’.

Descriptive data analyses included
the average number of sextants with
each CPI score and the percentage of
people with worst CPI scores. Analyti-
cal data analysis, aimed at further com-
prehension of the SCP pathway, adopted
a prevalence definition of at least one
pocket depth of 6 mm or more. This is
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the equivalent of having a CPI score
of 4.

A conceptual hierarchical data analy-
sis model was adopted (Victora et al.
1997). This well-established approach
uses sequential adjustments from distal
to proximal determinants of a health
condition, with the aim of elucidating
these relationships. Conceptual analysis,
contrary to statistical decisions on sig-
nificant determinants of diseases, adopts
a theoretical ordering. The justification
for this ordering of variables, in the
present study, was based on the litera-
ture review. Our hypothesis was that
SEP is the distal determinant, in the
pathway, influencing oral health beha-
viour and ultimately leading to SCP.

The first step was to carry out a
multiple logistic regression forcing
socio-economic indicators into the equa-

tion to identify the best indicator of
SEP, adjusted by age and gender. A
similar approach was used to identify
the best indicator of oral hygiene. Fol-
lowing this step, the associations
between explanatory variables and the
outcome were assessed. All variables
that had reached statistical significance
at the 20% level were considered in the
analysis.

Results

From a total of 288 parents, who were
invited to participate, the response rate
in this study was 88%. A total of 254
adults agreed to be examined and to
answer the questionnaires. The intra-
examiner agreement, for the clinical
examinations, was good and all k values
were above a level of 0.87.

The sample comprised of 127 (50%)
males and 127 (50%) females. The
mean age was 38.6 years (SD 5 3.26).
Among the study population, the distri-
bution of education level was 42.9%
academic, 15.4% ‘‘Yeshiva’’, and
41.7% lower levels. Unemployed status
was found among 25.6% of the people
(Table 1). The average home density
was 0.99 (SD 5 0.54) and the median
was 0.87.

The weighted and the adjusted aver-
age number of healthy sextants was
1.18, while the average number of
sextants with bleeding, calculus, shal-
low periodontal pockets, and deep
periodontal pockets was 1.3, 2.6, 0.7,
and 0.1, respectively. Lower level
of education was associated with a
higher mean number of sextants with
deep pockets. Unemployment and

Table 1. Mean number (SD) of sextants with different Community Periodontal Index (CPI) scores by gender, socio-economic, and oral health
behaviour variables in a sample of two hundred and fifty-four 35–44-year-old Jewish living in Jerusalem

N (%) CPI 0
(healthy)

CPI 1
(bleeding)

CPI 2
(calculus)

CPI 3
(pocket, 4–5 mm)

CPI 4
(pocket, 46 mm)

Gender
Male 127 (50) 0.6 (1.5) 0.9 (1.3) 3.2 (2.0) 0.8 (1.1) 0.4 (0.9)
Female 127 (50) 1.1 (1.8) 1.6 (1.9) 2.3 (2.0) 0.8 (1.2) 0.2 (0.7)
p valuen 0.025 0.001 0.001 0.911 0.033

Education
Low 106 (42) 0.6 (1.4) 1.2 (1.7) 2.8 (2.0) 0.8 (1.2) 0.4 (1.0)
Academic 109 (43) 0.8 (0.8) 1.4 (1.4) 2.8 (1.9) 0.8 (1.0) 0.1 (0.3)
Yeshiva 39 (15) 1.1 (1.9) 1.2 (1.7) 2.7 (2.1) 0.8 (1.1) 0.2 (0.6)
p valuew 0.079 0.800 0.889 0.829 0.019

Employment status
Unemployed 65 (26) 1.0 (1.8) 1.6 (1.8) 2.5 (2.1) 0.9 (1.4) 0.1 (0.2)
Employed 189 (74) 0.8 (1.6) 1.1 (1.6) 2.9 (2.0) 0.8 (1.0) 0.4 (0.9)
p valuen 0.596 0.049 0.148 0.419 o0.001

Home density
Low 128 (50) 0.9 (1.7) 1.0 (1.6) 2.9 (2.0) 0.8 (1.1) 0.4 (1.0)
High 126 (50) 0.9 (1.7) 1.4 (1.7) 2.7 (2.0) 0.8 (1.2) 0.2 (0.5)
p valuen 0.994 0.041 0.548 0.806 0.010

Toothbrushing
4once a day 122 (48) 1.1 (1.8) 1.4 (1.8) 2.4 (2.0) 0.7 (1.1) 0.3 (0.8)
Once a day 106 (42) 0.7 (1.6) 1.0 (1.5) 2.9 (2.0) 0.9 (1.2) 0.3 (0.8)
oonce a day 25 (10) 0.2 (0.4) 1.2 (1.4) 3.7 (1.9) 0.8 (1.2) 0.1 (0.4)
p valuew 0.018 0.229 0.010 0.527 0.496

Oral hygiene aids
No 176 (69) 0.8 (1.7) 1.1 (1.1) 2.8 (2.0) 0.9 (1.1) 0.3 (0.8)
Yes 78 (31) 1.0 (1.7) 1.4 (1.9) 2.8 (2.1) 0.7 (1.1) 0.2 (0.7)
p valuen 0.516 0.231 0.920 0.135 0.273

Smokers
No 196 (77) 1.0 (1.8) 1.4 (1.7) 2.6 (2.0) 0.8 (1.1) 0.2 (0.6)
Yes 58 (23) 0.3 (1.1) 0.7 (1.3) 3.3 (2.0) 0.9 (1.2) 0.6 (1.2)
p valuen 0.001 0.002 0.027 0.507 0.009

Plaque Index
Absence or low 121 (48) 1.6 (2.1) 1.6 (1.8) 2.1 (2.0) 0.6 (1.0) 0.1 (0.5)
Moderate to abundant 133 (52) 0.2 (0.6) 0.9 (1.4) 3.4 (1.8) 1.0 (1.2) 0.4 (1.0)
p valuen o0.001 0.001 o0.001 0.006 0.002

Total weighted and adjustedz 254 1.2 1.3 2.6 0.7 0.1

nIndependent t-test.
wOne-way ANOVA.
zWeighted by school sector and adjusted by gender, age, education, employment status, and home density.
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higher home density both revealed a
lower mean number of sextants with
deep pockets and a higher mean number
of sextants with symptoms of bleeding.
Toothbrushing twice per day revealed a
higher mean number of healthy sextants.
Smokers revealed a lower mean number
of sextants that were healthy or bleeding
and a higher mean number of sextants
with calculus or deep pockets. Higher
PlI revealed a lower mean number of
sextants that were healthy or bleeding
and a higher mean number of sextants
with calculus, shallow, or deep pockets
(Table 1).

The weighted and the adjusted per-
centage of people with healthy perio-
dontal status was 6.1%. The percentages
of people, by worst CPI scores, were
12.9% with bleeding, 33.5% with calcu-
lus, 34.7% with shallow periodontal
pockets, and 12.7% with deep perio-
dontal pockets (Table 2). A significantly
higher percentage of females demon-
strated full-mouth periodontal health
(CPI 5 0 for all sextants) than males.

A higher percentage of males demon-
strated at least one sextant with deep
pockets (CPI 5 4), than females. Among
smokers, a significantly higher percen-
tage was found to have deep periodontal
pockets. Higher PlI was significantly
associated with the percentage of people
with periodontal pockets (deep or shal-
low) and lower percentages with healthy
or bleeding gums (Table 2).

A conceptual multiple logistic regres-
sion analysis forcing three SEP indica-
tors, level of education, employment
status, and home density, into the equa-
tion, adjusting for age and couple clus-
ter, identified level of education
(p 5 0.012) as the best socio-economic
indicator. The other SEP variables were
not significantly associated with SCP.
Similar statistical analysis, forcing oral
hygiene indicators, frequency of tooth-
brushing, using oral hygiene aids, and
level of plaque, into the equation identi-
fied plaque level (po0.001) as the
strongest indicative variable. Tobacco
smoking was significantly (p 5 0.030)

associated with SCP. Ultimately, the
following explanatory variables were
included in the final model: level of
education, tobacco smoking, and level
of plaque (Table 3).

The conceptual hierarchical model-
ling data analyses suggested that low
level of education was the most distal
determinant, leading to tobacco smok-
ing and high levels of plaque, both
significantly associated with SCP. An
additional pathway of smoking asso-
ciated with high plaque level was also
identified. Lower level of education was
significantly and independently asso-
ciated with SCP (p 5 0.012). In addi-
tion, lower level of education was
significantly associated with tobacco
smoking (p 5 0.023) and higher level
of plaque (p 5 0.007). Tobacco smoking
was also significantly associated with
higher levels of plaque (p 5 0.001).
Higher level of plaque was significantly
associated with SCP (p 5 0.004).
Tobacco smoking was significantly
associated with SCP in the second mod-

Table 2. Distributions of the numbers (and percentages) of people with worst Community Periodontal Index (CPI) scores by socio-economic and
oral health behaviour variables, among a sample of two hundred and fifty-four 35–44-year-old Jewish living in Jerusalem

WCPI CPI 0
(healthy)

CPI 1
(bleeding)

CPI 2
(calculus)

CPI 3
(pocket 4–5 mm)

CPI 4
(pocket 46 mm)

pn

Gender
Male 4 (3.1) 6 (4.7) 51 (40.2) 41 (32.3) 25 (19.7)
Female 8 (6.3) 20 (15.7) 45 (35.4) 43 (33.9) 11 (8.7) 0.005

Age
35–39 5 (3.8) 15 (11.4) 53 (40.2) 44 (33.3) 15 (11.4)
40–44 7 (5.7) 11 (9.0) 43 (35.2) 40 (32.8 21 (17.2) 0.593

Education
Low 2 (1.9) 12 (11.3) 39 (36.8) 32 (30.2) 21 (19.8)
Academic 2 (5.1) 3 (7.7) 14 (35.9) 17 (43.6) 3 (7.7)
Yeshiva 8 (4.7) 11 (10.1) 43 (39.4) 35 (32.1) 12 (11.0) 0.278

Employment status
Unemployed 4 (6.2) 9 (13.8) 24 (36.9) 24 (36.9) 4 (6.2)
Employed 8 (4.2) 17 (9.0) 72 (38.1) 60 (31.7) 32 (16.9) 0.210

Home density
Low 6 (4.7) 14 (10.9) 45 (35.2) 40 (31.3) 23 (18.0)
High 6 (4.8) 12 (9.5) 51 (40.5) 44 (34.9) 13 (10.3) 0.481

Toothbrushing
Twice per day 6(4.9) 20(16.4) 44(36.1) 35(28.7) 17(13.9)
Once per day 6(5.7) 5(4.7) 39(36.8) 39(36.8) 17(16.0)
Less 0(0) 1(4.0) 12(48.0) 10(40.0) 2(8.0) 0.104

Oral hygiene aids
No 7(4.0) 16(9.1) 62(35.2) 63(35.8) 28(15.9)
Yes 5(6.4) 40(12.8) 34(43.6) 21(26.9) 8(10.3) 0.296

Smoke
No 11 (5.6) 23 (11.7) 75 (38.3) 66 (33.7) 21 (10.7)
Yes 1 (1.7) 3 (5.2) 21 (36.2) 18 (31.0) 15 (25.9) 0.030

Plaque Index
Absence or low 12 (9.9) 22 (18.2) 45 (37.2) 34 (28.1) 8 (6.6)
Moderate to abundant 0 (0) 4 (3.0) 51 (38.3 50 (37.6) 28 (21.1) o0.001

Total 12 (4.7) 26 (10.2) 96 (37.8) 84 (33.1) 36 (14.2)
Total weighted and adjustednn 6.1% 12.9% 33.5% 34.7% 12.7%

nPearson’s chi-square.
nnWeighted by school sector and adjusted by gender, age, education, employment status, and home density.
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el (p 5 0.027) but was not significant in
the final model (p 5 0.180), after inclu-
sion of plaque level. Higher level of
plaque, in the final model, was signifi-
cantly associated with SCP (p 5 0.020)
adjusting for level of education and
smoking (Table 3 and Fig. 1).

Discussion

This study adopted a practical and
rational method to select a representa-
tive sample of Jerusalem Jewish adults
by means of their school-going children.
In Jerusalem, according to the National
Bureau of Statistics, within the 35–44
years age stratum, the proportion of
married people was 85% (Central
Bureau of Statistics, Israel 2010). It
should be noted that our descriptive
findings such as proportion of tobacco
smokers and levels of plaque can only
be assumed for married Jewish couples,
living in Jerusalem, with 12–13-year-
old children attending school. However,
it is unlikely that findings related to the
biological effects of plaque and smoking

on periodontal health and the ecological
pathway should be different in this
sample than among unmarried people,
without children, from other geographi-
cal areas or even cultures.

The WHO CPI has several flaws and
has often been criticized by periodon-
tists, who prefer clinical attachment loss
as a superior diagnostic measure. How-
ever, it should be noted that since the
inception of CPI employment, in the
1970s, it remains the cornerstone of
most global epidemiological research
(World Health Organization 1997,
2010a, b). CPI enables estimation and
comparison of epidemiological perio-
dontal health status including treatment
needs among and between populations.
The findings of the present study sug-
gested that periodontal status was better
in this sample than previous information
published in 2000 and currently reported
in the WHO Oral Health Country Profile
for Israel. Only 12.7% of the present
population had pockets of 6 mm or more
(CPI 5 4), compared with 22% pre-
viously. Therefore, the burden of perio-
dontal diseases in this population may

have fallen. This possible improvement
in Israeli national periodontal health
should be interpreted with caution
because the previous study was carried
out exclusively among a military per-
sonnel population (WHO Oral Health
Country/Area Profile, 2010) while the
present data were derived exclusively
from civilian residents of Jerusalem.

The findings of this study support the
WHO claim that despite great improve-
ments in oral health of populations,
global problems still persist among
underprivileged groups (Benigeri et al.
2000, Petersen et al. 2005). According
to our data, the mean number of sextants
with pockets of 6 mm or more (CPI 5 4)
was only 0.1 in the total population, but
was 0.4 (close to fourfold) among those
with lower education.

The hierarchical modelling data ana-
lyses suggested that low level of educa-
tion was the most distal determinant of
SCP. Behaviour variables such as tobac-
co smoking and plaque level may more
fully explain the association between
level of education and SCP (Fig. 1).
The literature has shown that smoking

Table 3. Conceptual multiple logistic regression of people without severe chronic periodontitis (SCP), adjusted by age and couple clusters, and then
forcing level of education, smoking, and plaque level, into the models, in a sample of two hundred and fifty-four 35–44-year-old Jewish people
living in Jerusalem

Explanatory variables People without SCP OR adjusted for age
and couple clusters

OR adjusted for age and
couple clusters, including

tobacco smoking

OR adjusted for age and
couple clusters, including

tobacco smoking and
plaque level

N (%) OR (95% CI) p value OR (95% CI) p value OR (95% CI) p value

Education
Low 85 (80.2) 1.0 – 1.0 – 1.0 –
Academic or Yeshiva 133 (89.9) 2.1 (1.2,4.0) 0.012 2.0 (1.1,3.7) 0.023 1.9 (1.0,3.7) 0.032

Smoking
Yes 43 (74.1) – – 1.0 – 1.0 –
No 175 (89.3) – – 2.5 (1.1,5.7) 0.027 1.8 (0.8,4.3) 0.180

Plaque level
Moderate to abundant 105 (78.9) – – – – 1.0 –
Absence or low 113 (93.4) – – – – 3.0 (1.2,7.6) 0.020

CI, confidence interval; OR, odds ratio.

Smoking

Level of Plaque

Periodontal status

p=0.012

p=0.007

p=0.023

Socio-Economic Position

p=0.020

p<0.001

Fig. 1. A pathway model for socio-economic position as a distal determinant influencing oral health behaviours and affecting periodontal
outcomes.
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is a strong independent determinant of
periodontal disease (Johnson 2004,
Vered et al. 2008) and also associated
with high plaque levels (Ragghianti et
al. 2004). Tobacco smoking, in our final
model, was not independently asso-
ciated with SCP, adjusting for levels of
education and plaque, but was asso-
ciated with SCP via the pathway of
plaque levels. The conceptual hierarch-
ical model was developed and based on
published literature (Newton & Bower
2005). There is strong evidence to claim
that higher level of education influences
people’s health behaviours in a positive
way (Payne & Locker 1996). People in
lower SEP tend to have poor oral
hygiene, and smoke more tobacco (Gun-
dala & Chava 2010). There is also
evidence that tobacco smokers tend to
have poorer oral hygiene than non-
tobacco smokers (Pejcic et al. 2007,
Vered et al. 2008). These data, from
the literature, provided the evidence-
based theory for the conceptual model,
which has been proposed in this study.
Correspondingly, it is worthy of men-
tion that the only complete way to
explore these temporal relationships is
to have data from prospective cohort
studies.

Oral health individual care and com-
munity programmes have a tendency to
concentrate on changing individual
behaviour through health education pro-
grammes and paying little attention to
socio-economical barriers. Low SEP is
well acknowledged as a major risk to
oral health (Marmot 2005, Petersen et
al. 2005, Sheiham & Nicolau 2005,
Godson & Williams 2008). The findings
of this study emphasized those socio-
economical factors, such as formal edu-
cation, and not only health behaviour,
that need to be addressed, in order to
reduce health inequalities between and
within populations (Macleod & Davey
2003).

Conclusion

This study demonstrated that perio-
dontal status of Jewish married adults
in Jerusalem was relatively good. The
hierarchical conceptual modelling
proposed that level of education was
associated with periodontal status by
way of oral health behaviour pathways.

Accordingly, low level of education was
a distal determinant, leading to tobacco
smoking and higher levels of plaque,
and finally to SCP. Behaviour variables
such as tobacco smoking and plaque
levels may explain the association
between level of education and SCP.
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Clinical Relevance

Scientific rationale for the study: The
aetiology of SCP is complex. Exist-
ing literature, which predominantly
focuses on behavioural and biologi-
cal determinants, minimizes and
even neglects the role of socio-eco-
nomic risk factors. The current study
attempts to fill this gap.

Principal findings: Data proposed a
potential comprehensive explanatory
pathway for the relationship between
SEP and periodontitis. Low level of
education was a distal determinant,
leading to tobacco smoking and
higher levels of plaque, and finally
to SCP.

Practical implications: Periodontal
healthcare and programmes may
benefit from concentrating not only
on personal health behaviour modifi-
cation, but also on improved and
wider understanding of possible
socio-economic barriers, such as for-
mal education.
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