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Assessment of the contextual effects 
on the prevalence of periodontitis: 
a systematic review

Abstract: This study reviews the influence of contextual factors on 
periodontitis based on a systematic search of studies recorded in the 
PubMed, Scopus, Web of Science, and EMBASE databases. Periodontitis 
was assessed by clinical attachment loss and probing depth for studies 
with data on the socioeconomic status (SES) of a specific area (area-level 
SES) or dental care service (service-level) in a catchment area among 
individuals aged 18 and over. Two independent reviewers performed 
study selection, data extraction, and assessment of methodological quality. 
Of the 646 articles identified, 13 were included in the systematic review, 
representing 101,362 individuals from five countries (USA, UK, Brazil, 
China, and Uruguay). A higher prevalence of periodontitis was described 
in lower SES neighborhoods, more deprived postcodes, and poorer 
provinces. Gini Index results were mixed and inconclusive. Three studies 
showed that higher coverage of primary dental care at the municipal level 
was associated with a lower prevalence of periodontitis. Contextual factors 
at the area-level SES and dental care service might influence periodontitis, 
but the existing evidence is unclear. The contextual effect is important for 
periodontal health and may contribute to the prevalence of periodontitis, 
independent of well-known risk factors and individual levels.

Keywords: Periodontitis; Residence Characteristics; Dental Care; 
Social Class.

Introduction

Periodontitis is a destructive disease that affects the supporting 
structures of teeth, characterized by cumulative inflammatory processes 
induced by bacterial biofilm.1 It is highly prevalent and the second most 
frequent cause of tooth loss, and the second leading oral health problem 
worldwide.2,3 Periodontitis presents a varied pattern in different populations 
with a complex diagnosis. Among other factors, its prevalence is influenced 
by the case definition and dental examination protocols.4

Periodontitis affects mixed-age strata around the world. The World 
Health Organization (WHO) reports that the severe manifestation of 
the disease affects 5 to 20% of the global adult population, and at least 
80% of adolescents show signs of gingivitis.5,6 In Brazil, data from the 
Oral Health National Survey 2010 shows that periodontitis assessed 
by the community periodontal index (CPI) is concentrated in adults 
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between 35–44 years old, where 15% and 7% are 
affected when its moderate and severe forms are 
assessed, respectively.7,8 In the United States, it was 
estimated that 46% of adults aged 30 years and over 
have periodontitis, with 37.1% presenting a moderate 
form and 8.9% a severe form of the disease.9 Studies 
conducted in the United Kingdom showed that 48% 
of Scottish adults are affected by periodontitis,10 and 
in Germany, 44% of individuals aged 20 to 70 years 
have moderate or severe periodontitis.11

Risk assessment studies have focused on factors 
attributed to characteristics at the individual level.12,13,14 
However, some studies have shown the importance of 
including contextual factors in assessing oral health 
conditions in populations, of which periodontitis 
stands out as one of the main outcomes.15,16,17

Context factors are a combination of elements, 
ranging from physical, social, and environmental 
aspects of the living environment such as leisure 
areas, adequate housing, health service availability, 
neighborhood social cohesion, and air and water 
quality. Elements in a context can expose individuals to 
conditions of stress and coping mechanisms affecting 
their health.18-20 The context results from economic, 
cultural, structural, and geographical conditions, 
and the relationship between these elements and 
characteristics affects individual health status via 
chronic stress mechanisms either through long term 
hormonal effects or health-related behaviors.21- 24

There is evidence that contextual factors have 
some role in periodontal diseases. The relationship 
of contextual factors with periodontal disease can be 
understood as an association of an area variable that 
influences individual-level risk factors for periodontal 
diseases such as smoking, oral hygiene, and stress, 
and it may help identify interventions at the area level 
to improve oral health.16 The literature shows that 
socioeconomic context, such as area deprivation and 
low income, has received more attention regarding the 
association with periodontal disease.9,10,24,25 However, 
some studies have described inconsistent effects of 
other factors on periodontitis, including the exposure 
to environmental tobacco smoke,26 lack of basic 
sanitation,17 income inequality,7,15,27,28 public health 
expenditure, poor distribution of dentists, and reduced 
access to oral health care.16

Despite some original studies, there is no systematic 
compilation of what contextual factors have been 
studied and what effects they have on periodontitis. 
This study fills this knowledge gap by systematically 
assessing the association of contextual factors 
with periodontitis.

Methodology

This systematic review was conducted in 
compliance with the preferred reporting items for 
systematic review and meta-analysis (Prisma) 2020 
guidelines and is registered with Prospero (protocol 
number: CRD42020136634).

Eligibility criteria
The following inclusion criteria were considered 

for studies to be eligible for the systematic review: (a) 
ecological studies; (b) cohort or cross-sectional studies 
that use multilevel analysis. Articles using any index 
of periodontitis were accepted for the diagnosis of 
the outcome, and no restriction to language or year 
of publication was used. However, case reports, 
narrative reviews, nonhuman studies, and studies 
evaluating children were excluded.

Search strategy and study selection
The focused question that guided the search 

strategy was: “Do contextual factors af fect the 
prevalence of periodontitis?” The question was 
broad to identify contextual factors in the current 
literature and to summarize their association with 
periodontitis. An electronic search was performed 
in four databases: a) PubMed, b) Scopus, c) Web 
of Science, and d) EMBASE. The search strategy 
was based on patient/population, intervention, 
comparison, and outcomes (PICO) and used the  
following terms:

a. Population: adult and older individuals
b. Intervention/exposure: any contextual factors, 

any level of aggregation
c. Study design: multilevel analysis or ecological 

studies
d. Outcome: periodontitis
e. (#1 AND #2 OR #3 AND #4)
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The strategy was updated, including publications 
up to November 2019, and is presented in Figure. A 
broad search strategy was undertaken to maximize 
the identification of relevant studies. Mendeley library 
and Rayyan were used to integrate and store all 
retrieved titles and abstracts from different databases. 
Studies with potential information were selected 
for full-text reading and data extraction. Reference 
lists of included studies were searched manually to 
identify studies until no new titles were identified.

Outcome and exposure variable
For this review, the outcome was the occurrence 

of periodontitis assessed by clinical attachment loss 
(CAL) or periodontal probing depth (PPD). Exposure 
was comprised of variables assessing area-level factors 
such as (a) socioeconomic status (SES) or deprivation 
indices, (b) Gini index, (c) human developed index 
(HDI), (d) coverage of primary dental care, and (e) 
overall coverage of dentist/population ratio. We 
included factors measured at the neighborhood, 
municipal, province, or country levels.

Data extraction and risk of bias 
Two reviewers (LVF and WK) independently 

selected studies based on title and abstracts to verify 
if they met the inclusion criteria for full-text reading. 
The complete text was read in case of insufficient 
information in titles and abstracts. A previously tested 
form was used for data extraction that included the 
following information: Title of the study, authors, 
publication year, country, language, study type, 
population group, age group, periodontal diagnosis, 
contextual exposure, contextual level, sample size at 
the contextual and individual level, covariables used 
for adjustment, and effect measure. Disagreements 
were resolved by discussion between LVF and WK 
and including RKC in those where an accord could 
not be reached.

No meta-analysis was performed because different 
exposures cannot be collapsed. Nonetheless, a measure 
of association was extracted from each study. A 
qualitative analysis considered the magnitude of 
association, linear effect gradient in ordered categories, 
and statistical significance.

Figure 1. Flowchart outlining the search strategy and results along the step

646 articles IDENTIFIED from all databases
(after removing duplicates)

523 articles EXCLUDED after
reading title and abstract

123 articles SELECTED for full-text reading

15 articles INCLUDED for full-text reading

3 articles without no multilevel data

1 article identified from 
other reference included

13 articles INCLUDED for 
the Systematic Review

108 EXCLUDED after full-text reading
(51 = other outcome, 40 = no data on SES,

16 = out of age range, 1 = review)
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Methodological assessments of each included study 
were performed as recommended by the Newcastle-
Ottawa Scale (NOS) for observational studies. The 
following criteria were considered for each study: 
representativeness of the sample, sample size justified, 
response rate, exposure calibration, comparability 
in outcome groups (adjusted for confounders), and 
outcome (evaluated by the assessment of outcome 
tool and a statistical test). A percentage score was 
established for each study representing the number 
of items present (Table 1).

Results

A total of 1083 records were identified through 
the searching of electronic databases: PubMed 
(n = 353), Scopus (n = 159), Web of Science (n = 360), 
and EMBASE (n = 211). A total of 437 records were 
excluded as duplicates, leaving 646. After reviewing 
the titles and abstracts, 123 were selected for full-text 
reading, after which 13 were selected for inclusion in 
the systematic review. Details of the identification, 
selection, eligibility, and reasons for inclusion and 
exclusion are presented in Figure.

Characteristics of the study and quality 
assessment

The main methodological characteristics of the 
included studies are presented in Table 2. Their 
publication dates ranged from 2006 to 2018, and 
they included a total of 101,362 individuals. Most 
included individuals aged between 35-44 years, and 
two studies7,29 used the same population sample and 
age group. The included studies were performed in 
five countries (Brazil, USA, UK, China, and Uruguay), 
and all defined periodontitis based only on PPD. The 
methodological quality of included studies varied 
from moderate (NOS score = 6) to high quality (NOS 
score = 10), with 84% of studies deemed of good 
quality, with NOS scores ≥ 7.

Main findings
Tables 2 and 3 present the primary outcome of 

the included studies according to two categories of 
contextual exposures: area-level SES7,10,15,16,24,28-35 and 
service level.7,16,28,33,35 Studies that estimated area-

level SES (Table 3) described a higher odds ratio 
(OR) of periodontitis to the lowest neighborhood 
SES24 with OR=1.73 (95% confidence interval  
[CI]: 1.29–2.32), most deprived postcode with OR=7.60 
(95%CI: 0.48–119.2),10 and poorest province with 
OR=1.31 (95%CI: 1.21–1.42).34 Eight studies addressed 
the impact of the Gini Index and HDI, showing 
that greater income inequality was inconsistently 
associated with periodontitis.7,15,16,20,28,29,33,35 However, 
one study showed that countries with greater 
inequality had more frequent severe PPD (Pearson’s 
r = 0.510; p < 0.05).32

Three multilevel studies7,28,35 observed that 
municipalities with a medium level of population 
coverage (25–50%) of primary dental care had lower 
probabilities of periodontitis with OR = 0.40 (95%CI: 
0.20–0.80), OR = 0.62 (95%CI: 0.44–89), and OR=0.80 
(95%CI: 0.39–1.63), respectively, in comparison to 
municipalities that had a lower level of coverage 
(< 25%; Table 4). Another multilevel study performed 
in China16 reaffirmed the association between CAL 
and dental access among adults and older individuals, 
reporting OR = 0.81 (95%CI: 0.69–0.95) and OR = 0.86 
(95%CI: 0.78–0.95), respectively.

Discussion

The current systematic review sheds light on 
two knowledge gaps. Firstly, it shows that only a 
few contextual factors have been studied. Secondly, 
it compiles the current associations between those 
factors and periodontitis. This study showed that 
area-level SES, including HDI, may be associated 
with periodontitis, given that the findings of the 
included studies were consistent. The contextual 
effect of access to dental care on periodontitis is 
small and unclear, but living in disadvantaged 
neighborhoods and deprived areas appears to 
increase the probability of having periodontitis. 
However, it is unknown which individual-level 
factors are confounders and mediators. Therefore, 
adequate control is unclear. Different adjustments 
have been used, and the SES effect of the area-level 
variable appears to remain.10,24,31 

The findings of included studies suggest that 
middle to high coverage of primary dental care 
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Table 3. Main outcomes [pooled odds ratio (OR) and confidence interval (95%CI)] for studies assessing the association between 
area SES-level and periodontitis. 

Author, year Country Age group Area-level SES OR 95% CI r p-value

Borrell et al., 
200631

USA 45–64

Neighborhood-level SES

High 1

Medium 1.10 0.90-1.30*

Low 1.10 0.80-1.30*

USA ≥ 18 

High 1

Medium 1.63 1.23-2.17*

Low 1.73 1.29-2.32*

Lorenzo-Erro et al., 
201834 Uruguay 

35–44

Province-level SES

Greater area-level (score1) 1

Lower area-level (score 2) 1.51 1.42-1.60

65–74
Greater area-level (score 1) 1

Lower area-level (score 2) 1.31 1.21-1.42

Bower et al., 
200710 UK ≥ 16

Postcode-level SES

Least deprived area-level (score 1) 1

Most deprived area-level (score 7) 7.60 0.48-119.2*

Sabah et al., 
201032 UK 35–44

Country-level SES (Gini/HDI)

Gini coefficient/GDP - - 0.55 0.03

Gini coefficient/GNI - - 0.53 0.03

20:20/GDP - - 0.62 0.01

20:20/GNI - - 0.61 0.01

Hobdell et al., 
200330 UK 35–44

Gini Index ( 1990-1999) - - 0.25 <0.01

HDI (1992) - - 0.23 <0.01

Celeste et al., 
201115 Brazil 35–44

Municipal- or province-level Gini/HDI

Gini (2000; every 10 points) 0.99 0.69-1.44

Vettore et al., 
20137 Brazil 35–44

Gini (lower) 1

Gini (middle) 1.80 1.00-3.20

Gini (upper) 3.00 1.50-5.90

Chalub et al., 
201629 Brazil 35–44

MHDI (<0.70) 1

MHDI (0.70-0.79) 1.16 0.99-1.37

MHDI (>0.80) 1.42 1.16-1.75

Dalazen et al., 
201628 Brazil 65–74

Gini (lower) 1

Gini (middle) 1.02 0.68-1.55

Gini (upper) 0.64 0.41-1.00

MHDI (<0.7) 1

MHDI (>0.7) 1.09 0.64-1.88

Sun et al., 201716 China
35–44 Gini coefficient (%) 0.97 0.87-1.08

65–74 Gini coefficient (%) 0.98 0.92-1.05

Valente et al., 
201733 Brazil

35–44
Predisposing (HDI/Life expectancy)

0.93PR 0.87-0.99

65–74

Bomfim et al., 
201835 Brazil > 65

Gini (lower) 1   

Gini (middle) 0.75 0.39-1.40   

Gini (upper) 0.90 0.50-1.65   

MHDI (<0.7) 1   

MHDI (0.70-0.79) 1.13 0.18-6.94   

MHDI (>0.80) 0.53 0.07-1.91   

*p< 0.01; PR: prevalence ratio.
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Figure 2. Search Strategy

PubMed 
# 1 ("adult"[MeSH Terms] OR "young adult"[MeSH Terms] OR "middle aged"[MeSH Terms] OR "aged, 80 and over"[MeSH Terms] OR "aging"[MeSH Terms] 
OR "elderly"[Title/Abstract] OR "ageing"[Title/Abstract] OR "older people"[Title/Abstract])

# 2 ("Residence Characteristics"[Mesh] OR census block*[Title/Abstract] OR census tract*[Title/Abstract] OR census region*[Title/Abstract] OR contextual 
approach*[Title/Abstract] OR contextual characteristic*[Title/Abstract] OR "contextual data"[Title/Abstract] OR contextual determinant*[Title/Abstract] OR 
contextual effect*[Title/Abstract] OR  contextual factor*[Title/Abstract] OR contextual analys*[Title/Abstract] OR contextual feature*[Title/Abstract]  OR 
contextual issue*[Title/Abstract]  OR contextual variable*[Title/Abstract] OR contextual level*[Title/Abstract] OR municipal level*[Title/Abstract] OR 
neighborhood*[Title/Abstract] OR Neighbourhood*[Title/Abstract] OR state level*[Title/Abstract] OR Group level*[Title/Abstract] OR city level*[Title/Abstract] 
OR “Area based”[Title/Abstract] OR  electoral ward*[Title/Abstract] OR "state variable"[Title/Abstract])

# 3 ("multilevel analysis"[MeSH Terms] OR "Small-Area Analysis"[Mesh] OR Multilevel regression*[Title/Abstract] OR Multilevel Approach*[Title/Abstract] OR 
Multilevel Stud*[Title/Abstract] OR  Multilevel Analys*[Title/Abstract] OR multilevel model*[Title/Abstract] OR "multilevel logistic"[Title/Abstract] OR 
mixed model*[Title/Abstract] OR Ecologic Approach*[Title/Abstract] OR Ecologic Stud*[Title/Abstract] OR Ecologic Analys*[Title/Abstract] OR 
Ecological Approach*[Title/Abstract] OR Ecological Stud*[Title/Abstract] OR Ecological Analys*[Title/Abstract])

# 4 (periodontal disease [MeSH Terms] OR periodontit*[Title/Abstract] OR Pyorrhea [Title/Abstract])

Scopus
# 1 TITLE-ABS-KEY (“adult” OR “young adult” OR “middle aged” OR “aged, 80 and over” OR “aging OR elderly” OR “ageing” 
OR “older people”) 

# 2 TITLE-ABS-KEY ( “Residence Characteristics” OR “census block* OR census tract* OR census region* OR “contextual approach* OR contextual 
characteristic* OR” contextual data* OR contextual determinant* OR contextual effect* OR  contextual factor* OR contextual analys* OR contextual feature* 
OR contextual issue* OR contextual variable* OR contextual level* OR “municipal level*” OR “neighborhood* OR neighbourhood*” OR “state level*” 
OR “group level*” OR “city level*” OR “area based*” OR  “electoral ward*” OR “state variable”) 

#3 TITLE-ABS-KEY (“multilevel analys*” OR “Small-area analys*” OR “Multilevel regression OR “Multilevel approach* OR Multilevel stud* OR 
multilevel model* OR multilevel logistic OR “mixed model*” OR “Ecologic approach*OR Ecologic stud* OR Ecologic analys* OR Ecological approach* 
OR Ecological stud* OR Ecological analys*”)

# 4 TITLE-ABS-KEY (“periodontal disease” OR “periodontit* OR “Pyorrhea”)

Web of Science
# 1 TS =(“adult” OR “young adult” OR “middle aged” OR “aged, 80 and over” OR “aging OR elderly” OR “ageing” OR “older people”)

# 2 TS =(“Residence Characteristics” OR “census block* OR census tract* OR census region* OR “contextual approach* OR contextual characteristic* 
OR contextual data* OR contextual determinant* OR contextual effect* OR  contextual factor* OR contextual analys* OR contextual feature* 
OR contextual issue* OR contextual variable* OR contextual level*” OR “municipal level*” OR “neighborhood* OR neighbourhood*” OR “state level*” 
OR “group level*” OR “city level*” OR “area based*” OR  “electoral ward*” OR “state variable”) 

#3 TS =(“multilevel analys*” OR “Small-area analys*” OR “Multilevel regression OR Multilevel approach* OR Multilevel Stud* OR Multilevel Analys* 
OR multilevel model* OR multilevel logistic*” OR “mixed model*” OR “Ecologic Approach*OR Ecologic Stud* OR Ecologic Analys* 
OR Ecological Approach* OR Ecological Stud* OR Ecological Analys*” )

# 4 TS =(“periodontal disease” OR “periodontit* OR “Pyorrhea”)

EMBASE
#1- ('adult':ab.ti OR 'young adult':ab.ti OR 'middle aged':ab.ti OR 'aged, 80 and over':ab.ti OR 'aging':ab.ti OR 'elderly':ab.ti 
OR 'ageing':ab.ti OR 'older people':ab.ti) 

#2- ('Residence Characteristics':ab.ti OR 'census block*':ab.ti OR 'census tract*':ab.ti OR 'census region*':ab.ti OR 'contextual approach*':ab.ti 
OR 'contextual characteristic*':ab.ti OR 'contextual data':ab.ti OR 'contextual determinant*':ab.ti OR 'contextual effect*':ab.ti OR  'contextual factor*':ab.ti 
OR 'contextual analys*':ab.ti OR 'contextual feature*':ab.ti OR 'contextual issue*':ab.ti OR 'contextual variable*':ab.ti OR 'contextual level*':ab.ti 
OR 'municipal level*':ab.ti OR 'neighborhood*':ab.ti OR 'neighbourhood*':ab.ti OR 'state level*':ab.ti OR 'group level*':ab.ti OR 'city level*':ab.ti 
OR' area based*':ab.ti OR  'electoral ward*':ab.ti OR 'state variable':ab.ti)

#3- ( 'multilevel analysis':ab.ti OR 'Small-Area Analysis':ab.ti OR 'Multilevel regression*':ab.ti OR 'Multilevel Approach*':ab.ti OR 'Multilevel Stud*' :ab.ti 
OR  'Multilevel Analys*':ab.ti OR 'multilevel model*':ab.ti OR 'multilevel logistic':ab.ti OR 'mixed model*':ab.ti OR 'Ecologic Approach*':ab.ti 
OR 'Ecologic Stud*':ab.ti OR 'Ecologic Analys*':ab.ti OR 'Ecological Approach*':ab.ti OR 'Ecological Stud*':ab.ti OR 'Ecological Analys*':ab.ti) 

#4- ('periodontal disease':ab.ti OR 'periodontit*':ab.ti OR 'Pyorrhea':ab.ti)
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may be associated with less periodontitis.7,16,28,33,35 
Nevertheless, some limitations of these studies 
should be addressed. Most were conducted in Brazil, 
using the same dataset, explaining their consistent 
findings. In addition, an absence of a gradient in the 
association was observed. It is unclear whether the 
effect of primary dental care coverage on periodontitis 
can be attributed to increased treatment access or 
preventive care provision. However, the Chinese study 
showed that greater access to dentists at the provincial 
level was inconsistent and weakly associated with 
periodontitis.16 Indeed, the impact of dental care on 
dental caries has also been controversial, and broad 
social factors may play a more important role.36 
However, some contextual effects of preventive dental 
care on dental caries prevalence have been shown.37 
The impact of dental care on periodontitis at the 
population level has not been extensively studied. 
Therefore, future studies in this area are warranted.

The Gini index was inconsistently associated 
with periodontitis in most studies.7,15,16,28,32,35 However, 
relevant limitations should be considered. Firstly, 
individuals must be exposed to those contextual risk 

factors for an unknown amount of time to accumulate 
risk before developing periodontitis. However, 
urban mobility between areas with different levels 
of exposure makes it difficult to obtain a precise 
assessment. Secondly, most of the included studies 
are cross-sectional, and their temporal relationship 
cannot be determined. Thirdly, we have few studies 
with a definitive conclusion, some were multilevel, 
but others were ecological, prone to the ecological 
fallacy.30,32 One possible explanation for these different 
findings may be related to area size or uncontrolled 
confounding. It has been assumed that an association 
is more likely to be found in a large area.38 Finally, 
previous studies claim that the association of Gini 
with dental caries and tooth loss could be explained 
by psychosocial factors39 and public policies,40 but 
the association between Gini and periodontitis 
remains unclear.

The level of evidence is weak concerning the 
methodological quality of the included studies. 
Moreover, there are only a few studies from a few 
countries, and this limits our ability to generalize 
because the evidence they generate lacks external 

Table 4. Main outcomes (pooled odds ratio [OR] and 95% confidence interval [CI]) for studies assessing the association between 
service level and periodontitis.

Author, year Country Age group Service level OR 95%CI

Vettore et al. , 20137 Brazil 35–-44

Municipal coverage of primary dental care

(OHT/PDC)

<25% 1 -

25-50% 0.40 0.20–0.80*

>50% 0.90 0.50–1.70

Dalazen et al., 201628 Brazil 65–74

<25% 1 -

25-50% 0.62 0.44–0.89**

>50% 0.58 0.37–0.92

Valente et al., 201733 Brazil
35–44 Enabling (OHT-

PDC)
0.99PR 0.98–0.99*

65–74

Bomfim et al., 201835 Brazil > 65

<25% 1  

25-50% 0.80 0.39–1.63

>50% 0.97 0.49–1.91

Sun et al., 201716 China
35–44

Province level dental services coverage

Dentist/population 
ratio a 0.81 0.69–0.95*

65–74
Dentist/population 

ratio a 0.86 0.78–0.95**

*p < 0.05; **p < 0.01; PR: prevalence ratio; a Dentist-to-population is expressed per 10 million individuals.
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validity. The lack of clarity about confounding and 
mediator factors may lead to a spurious association 
between area-level SES indicators and periodontitis. 
The strength of the included studies is that most of 
them had representative samples and minimized 
selection bias since eleven were cross-sectio
nal.7,10,15,16,24,28,29,31,33–35 All thirteen included studies 
investigated the impact of contextual factors as 
the primary exposure to periodontitis. The present 
review included studies with different measures 
of CAL and PPD, a source of heterogeneity. These 
two criteria are being used equally for defining 
periodontitis. Eight studies used the CPI7,15,28,29,33–35 
and Community Periodontal Index of Treatment 
Needs (CPITN)30 indexes, while the other five studies 
used their own indexes defined methodologically 
in their respective databases.10,16,24, 31,32

This review has limitations and strengths. The 
presence of cross-sectional studies is a limitation 
of this review, as it reduces the level of evidence. In 
addition, observational studies generally have a higher 
risk of bias and residual confounding, compromising 

the internal and external validity of results. However, 
its inclusion of data from representative samples of 
the general population is a strength.

In conclusion, SES factors and dental care at the 
area level may influence periodontitis. Nonetheless, 
current evidence is unclear, and further investigation 
is required. Longitudinal studies with community-
based sampling are warranted, but a solid theoretical 
framework is necessary to clarify what variables 
are confounders and mediators both at the area 
and individual levels. Clinicians and policymakers 
must be cautious as current evidence is weak about 
the effects of the contextual provision of access and 
periodontitis, and an evaluation of population health 
policies is required.
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