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Protective psychosocial factors and dental caries in children and adolescents: a systematic

review and meta-analysis

Abstract

Background. Psychosocial protective factors include dispositional and family attributes that
may reduce the occurrence of dental caries.

Aim. This review analyzed the evidence on the relationship between protective psychosocial
factors and dental caries in children and adolescents.

Design. Primary studies involving children and adolescents were searched in the following
electronic databases Medline, SCOPUS, LILACS, SciELO and Web of Science. The reference
lists were also screened. Protective psychosocial factors descriptors were in accordance with
the salutogenic theory. The outcome was clinical measure of dental caries. Quality assessments
were performed using the Newcastle-Ottawa scale.

Results: The final search resulted in 35 studies, including 7 cohort, one case-control and 27
cross-sectional studies. Most studies were of moderate quality. Meta-analyses revealed that
low parental internal locus of control (cohort studies OR=1.42, 95%CI:1.20-1.64; cross-
sectional studies OR=1.30, 95%CI:1.19-1.41), high parental external chance (OR 1.20,
95%CI:1.10-1.29), high maternal sense of coherence (OR=0.77, 95%CI:0.62-0.93) were
associated with dental caries in children. High social support (OR=0.81, 95%CI:0.68-0.93) and
greater self-efficacy (OR= 1.50, 95%CI:1.12-1.22) were also associated with dental caries in
adolescents.

Conclusions: The current evidence suggests that some salutogenic factors are important

protective factors of dental caries during childhood and adolescence.



Introduction

Dental caries is considered a major public health challenge in most countries despite the
global decline over the recent decades'. The identification of predictors of dental caries is
predominantly underpinned by the individual risk factor approach, which suggests the role of
poor family socioeconomic position and unhealthy behaviours on dental caries occurrence in
young age groups>>. However, the importance of the psychological and emotional aspects that
influence oral health has been acknowledged*. Psychosocial factor is used as an umbrella term
defined as the interrelation between social factors and individual’s mind in influencing
behaviours, health and wellbeing®. The psychosocial perspective of health acknowledges that
people in lower social stratum experience greater levels of psychological problems than those
in better-off social groups®. Direct and indirect mechanisms correlate psychological stress with
oral health”8. The former suggests that psychological stress can increase one’s vulnerability to
disease through neuroendocrine-immune stress effect on host defenses via central nervous
system’. The indirect pathway argues that high psychological stressors increase the likelihood
to adopt health compromising behaviours, which in turn influence oral health®. Adverse
childhood experiences and maternal stress are also associated with oral health in
adolescents!?, Childhood psychosocial issues predicted adolescent’s dental caries via oral
health-related behaviours and access to dental care®!°.

Protective factors have been occasionally defined as the absence or as the low end of a
risk variable. However, there has been a consensus that these terms are conceptually distinct
rather than opposite ends of the same construct'!. Protective psychosocial factors may have
their independent effects on health outcomes or may attenuate the relationship between a risk
factor and health and is aligned with the salutogenesis theory (saluto = health; genesis =
origin)'>!3, Salutogenesis relies on the individual psychological aspects related to the ability to

deal effectively with the difficulties in life, favoring the maintenance of the individual's health,



including those from socially disadvantaged groups. The salutogenic theory seeks to explain
why individuals, despite living in adverse and stressful environments, stay well and are even
able to maintain and improve their own health!>!3. The key principles of the salutogenic theory
include the orientation towards solutions to problems and the capacity to use effectively the
available resources to improve health!>!3. Sense of coherence is the central construct of
salutogenesis representing an internal resource that enables people to manage tension, to
identify and mobilize their external and internal resources, to promote effective coping by
finding solutions, and resolve tension in a health promoting manner'>!3, Salutogenesis also
comprises other protective psychosocial factors, including resilience, coping, hardiness, self-
efficacy, self-esteem and locus of control'.

Recent systematic review papers have found evidence to suggest that psychosocial
factors are related to periodontal disease, burning mouth and health-related behaviours!>2°,
Psychosocial factors were also identified as potential determinants of oral health behaviours in
children and adolescents!”'®. However, the effectiveness of psychological interventions in oral
health behaviour and self-efficacy in toothbrushing is in dispute due to the low quality of
intervention studies'®?°. To date, no study reviewed the possible influence of protective
psychosocial factors on dental caries in children and adolescents. The aim of this study was to
systematically review the current literature to assess whether protective psychosocial factors

are related to dental caries in children and adolescents.

Material and methods
Protocol development and registration

This systematic review was conducted in accordance with the Cochrane Collaboration
Group guidelines*' and reported following the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses statement checklist (PRISMA)?*>. The review protocol was



initially registered on the National Institute of Health Research Database (PROSPERO) under
registration number CRD42016015060.
Eligibility criteria

Cohort, case-control, cross-sectional and intervention studies assessing the relationship
between protective psychosocial factors and dental caries involving children (0-10 years of
age) and adolescents (11-19 years of age) were included. The selected studies were then
grouped according to the age of the participants as follows: 1) Children less than 6 years old at
risk of early childhood caries®*; 2) children between 6 and 10 years old; 3) early adolescents
aged between 11 and 15 years); and 4) late adolescents aged between 16 and 19 years®*. We
excluded qualitative studies, descriptive studies, systematic and narrative reviews, editorials,
letters to the editor, papers involving patients with mental illnesses and psychiatric problems.
Studies involving participants with disabilities and metabolic disorders, other dental diseases
and those not assessing dental caries through clinical examinations were also excluded. Only
studies assessing protective psychosocial factors at the individual level were included. There
were no language restrictions.
Information sources and literature search strategy

Comprehensive search on electronic databases, including Medline via Pubmed,
SCOPUS, LILACS, SciELO and Web of Science was carried out up to March 2018. The
descriptors of protective psychosocial factors were chosen based on the salutogenic theory!>
14 and included ‘positive psychosocial factors’, ‘sense of coherence’, ‘self esteem’, ‘self
efficacy’, ‘health locus of control’, ‘coping’, ‘resilience’, ‘hardiness’, ‘learned
resourcefulness’, ‘learned optimism’, ‘learned hopefulness’, ‘connectedness’, ‘social capital’,
‘social support” and ‘locus of control’. Search terms for the dental caries theme were ‘DMFT
index’, ‘dental caries’ and ‘tooth decay’. The protective psychosocial factors and dental caries

themes were created in separate by using the operator ‘‘OR’’ to search for terms appearing as



either explored subject headings (MeSH) or text words. The Boolean operator ‘AND’ was then
employed to combine the descriptors of the two themes. The reference lists of the selected
papers were also thoroughly screened for additional relevant research.
Study selection

The selection of studies for inclusion was conducted independently by two reviewers
(ANS and SAT). Initially, all identified papers were screened according to the title and abstract.
Then, full text of papers were retrieved and assessed according to the eligibility criteria. If the
abstract did not provide sufficient information to make a proper decision of inclusion or
exclusion, the full paper was reviewed before a final decision was made. Disagreements
between the two reviewers in selecting the papers were resolved by consensus after discussion
with a third reviewer (MVV) in order to reach full agreement.
Data collection and data items

Data from the selected papers were extracted in duplicate using a piloted standardized
electronic spreadsheet (Excel 2007, Microsoft, Redwood City, CA, USA) following the same
protocol to that used for selecting papers. Collected information included: author and year of
study’s publication, study design, country, sample size, participant’s characteristics (age and
sex), study setting, psychosocial factor investigated and the instrument used for evaluation,
clinical measure or dental index to evaluate dental caries, statistical approach and main
findings.
Risk of bias in individual studies

The Newcastle-Ottawa Scale for cohort and case-control studies and the modified
Newcastle-Ottawa Scale for cross-sectional studies were employed to assess the
methodological quality of the selected studies by two reviewers using a system of points
(stars)®2°. No clinical trials were selected. The quality assessment score for cohort studies

consisted three categories: (1) group selection (four items), (2) comparability (one item), and



(3) outcome assessment (three items). The quality assessment score for case-control studies
included three categories: (1) selection (four items), (2) comparability (one item), and (3)
exposure (three items). Cross-sectional studies were assessed considering three categories: (1)
sample selection (four items), (2) comparability (one item), and (3) outcome assessment (one
item). High-quality studies at low risk of bias could receive a maximum score of 9 stars for
cohort studies and 7 stars for case-control and cross-sectional studies. Cohort studies from 6 to
8 stars were classified as of moderate quality and those with 5 stars or less were considered of
low quality. Case-control and cross-sectional studies rating between 4 and 6 stars were
evaluated as moderate quality and those with 4 stars or less were considered to have low
quality?’.
Data synthesis

Meta-analysis using the random-effects method was conducted according to the
psychosocial factor, age group and study design. The pooled estimates were obtained from
studies where ORs and 95% of CIs could be extracted or could be indirectly estimated
according to the methodology proposed by Lipsey and Wilson?®. Heterogeneity amongst
studies was tested by Cochran’s Q test. All tests were performed using STATA statistical
software, version 14.0 (Stata Corp, TX, USA). The level of significance for all tests was 5%

(P < 0.05).

Results
Study selection

The initial search of the electronic databases identified 3486 potential articles. After
removal of duplicates 1659 remained. No additional paper was identified through manual
search of the reference lists of the selected papers. After screening the titles and abstracts 1583

records were excluded since they did not meet the inclusion criteria. The remaining 76 papers



were subsequently selected for a full-text analysis. Of them, 35 were thereafter excluded
according to the eligibility criteria, resulting in 40 papers for inclusion. Of them, 5 were
duplicate reports of the same study and were also removed® . This systematic review
included a total of 35 studies: 20 studies involving children and 15 studies involving early
adolescents. The flow chart of the identification and selection of studies is presented in Fig. 1.
Study characteristics

The characteristics of the 35 selected studies are presented according to the age group

and type of study. Table 1 presents the main characteristics of the 7 cohort studies: 5 involving

35-39 9,34.

children®-* and 2 involving early adolescents®3*; one case-control study in children*’; and 27

41-54

cross-sectional studies: 14 involving children and 13 involving early adolescents>>®’. The

sample sizes varied from 32 to 981 in children and from 100 to 2014 in adolescents. Most
studies in children and adolescents were conducted in schools. The protective psychosocial

factors  investigated @ were as  follows: health locus of control (12

StUdieS)35’36’39’40’41’43’46’52’54’58’60’62, self—efﬁcacy (11 StUdiCS)35’38’40’42’45’46’48’49’54’56’57, sense of

)44,46,49,50,53,60,63—65,67 )9,34,42,46,63

coherence (10 studies , social support (5 studies , self-esteem (3

)51,57,60

studies , social network (2 studies)**®!, Coping?, resilience®’, family functioning*’, self-

t5 9

concept® and optimism®® were assessed in one study. The dmft, DMFT and ICDAS were the

predominant clinical indices employed to evaluate dental caries.
Assessment of risk bias

The risk of bias assessment, according to the specific Newcastle-Ottawa scales for
cohort, case-control and cross-sectional studies, of the included studies is presented in

Supplementary Data files S1, S2, and S3, respectively. One cohort®® and 13 cross-sectional

41,42,45,50,51,53,56,59,60,63-66

studies , were considered of low quality. Six cohort”3*337-% 1 case-

142 ]43:44:46-49,52,54.55,57,58,61,62,.67 gt djes were assessed as moderate

control™ and 14 cross-sectiona

quality. No study was considered of high quality. Of the 7 cohort studies, 2 studies



achieved the maximum of 4 stars for the selection domain3*35, Most studies assessed the
psychosocial factors using valid questionnaires. Six cohort®343537-% and 11 cross-sectional
studies*4:46:47:49,52,54,55,57,61,62,67 gcored the maximum of 2 stars for comparability of the study
groups. Dental caries assessment was considered adequate in the 7 cohort®3*%, the case-
control* and in 21 cross-sectional studies*1-44:46:48-50,52,54,55-62,64,65.67,
Meta-analysis

The relationship between protective psychosocial factors and dental caries was assessed
through meta-analysis where ORs and 95%CI could be extracted or estimated using other
numeric data. The different measures of protective psychosocial factors and dental caries used
in the meta-analyses are described in Supplementary Data file S4. Twenty-one of the thirty-
five studies provided data for eleven distinct meta-analyses according to the psychosocial
factors, age group and study design®336:39:41:4244-4649.50,52,55-57,60-62.64.65.67
Health locus of control was considered the exposure of interest in two cohort*®*° and

1414652 gtydies in children, and two cross-sectional studies in

three cross-sectiona
adolescents®*%2, The pooled OR between low parental internal locus of control and dental caries
in children from cohort studies involving 279 participants was 1.42 (95%CI: 1.20-1.64).
According to cross-sectional data involving 1517 children, low parental internal locus of
control (Pooled OR 1.30, 95%CI: 1.19-1.41) and high parental external chance (Pooled OR
1.20, 95%CI: 1.10-1.29) were associated with dental caries in children. There was no
association between high parental external powerful (Pooled OR 1.10, 95%CI: 0.91-1.28).
Heterogeneity was detected on the analysis of cross-sectional studies on the association
between health locus of control and dental caries in adolescents (I*> = 93.1%, P < 0.001) (Fig.
2A).

42,45,46,49

Heterogeneity was detected on the analysis of four cross-sectional studies

between maternal self-efficacy and dental caries in children (I = 85.5%, P < 0.001). The pooled



OR involving 1225 participants from two cross-sectional studies’®’

on the relationship
between self-efficacy and dental caries in adolescents was 1.50 (95%CI 1.12-1.22) (Fig. 2B).
The odds of dental caries in children was 23% lower for mothers with high sense of

#4460 jnvolving 1559

coherence according to combined data from three cross-sectional studies
participants (Pooled OR 0.77, 95%CI: 0.62-0.93). Heterogeneity was detected on the analysis
of cross-sectional data between sense of coherence and dental caries in adolescents (I> = 94.0%,
P <0.001) (Fig. 2C).

There was no statistical association between parental social support and dental caries

#246 involving 1695 participants (Pooled

in children using cross-sectional data from two studies
OR 0.96, 95%CI 0.77-1.13). Cohort data involving 913 adolescents from two studies”?*
showed that high social support was significantly associated with lower DMFT (Pooled OR
0.81, 95%CI 0.68-0.93) (Fig. 2D).

Heterogeneity was observed on the meta-analysis between self-esteem and dental caries

57,60

in adolescents when cross-sectional data involving 950 participants from two studies®’*” were

combined (I> = 74.7%, P = 0.047) (Fig. 2E).

Discussion

As far as the authors are concerned, this is the first systematic review to investigate the
current literature on the relationship between protective psychosocial factors and dental caries
in children and adolescents according to the salutogenesis theory. Thirty-five papers involving
11 psychosocial factors were included in this review. Based on the present findings, parental
locus of control and sense of coherence appear to act as protective factors for dental caries in
children. In addition, the present study suggests that self-efficacy and social support are

associated with dental caries in adolescents.
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The investigation of the relationship between protective psychosocial factors and dental
caries allows us to understand oral health from a salutogenic approach, an innovative and
promising perspective to understand the origin of health. Instead of the traditional focus on risk
factors for the development of dental caries, the salutogenic approach concentrates on the study
of the factors that generate and promote oral health. The number of studies on the relationship
between protective psychosocial factors and oral health has increased significantly in the last
decade. Different outcomes were assessed, including oral health-related behaviours, use of
dental services, oral clinical measures and oral health-related quality of life' 1858 However,
the theory is still little explored with regards dental caries in children and adolescents. Although
health locus of control was commonly investigated, five of the 11 protective psychosocial
factors were assessed in single studies.

The potential mechanisms by which protective psychosocial factors positively affect the
lower risk of dental caries in children and adolescents might be related to the adoption of
favourable oral health-related behaviours and adequate use of dental health services. Two
previous systematic reviews showed that sense of coherence and other psychosocial correlates
were relevant factors associated with oral health-related behaviors, including tooth brushing
frequency, smoking, and dental attendance!”-'®. There is also consistent evidence from primary
studies in dental research showing that protective psychosocial factors are associated with
greater frequency of toothbrushing*’-%-" Jower consumption of sucrose®-’!, higher frequency

34,56,69,72

of dental visits , and dental checkups’?. Children with high self-esteem were more likely

73,74

to report more regular toothbrushing and to use dental services more frequently’*. Greater

maternal SOC was associated with adequate use of dental services and better gingival health

in adolescences’®72,

Resilience increased the likelihood of better gingival satus in
underprivileged school children”. Positive coping strategies were correlated with children’s

self-rated oral health’®. Higher SOC, dental coping beliefs and oral health beliefs predicted
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better OHQoL in children®®7”’. Another possible explanation for our findings may be related to
the influence of protective psychosocial factors on the neuro-immune-endocrine system,
buffering the effect of stress’® and, thus, reducing the inhibitory effect of cortisol on salivary
flow and Secretory IgA antibody’. The buffering effect of protective psychosocial factors on
stress and its consequences on health is in line with the salutogenic theory. According to this
theory, some individuals develop the capacity to perceive and understand problems of daily
living (stress) as predictable and explicable. They are also able to mobilize the resources at his
disposal. For these individuals, demands are considered challenges that are worthy of
investment and engagement. This orientation towards problem solving facilitates movement in
a health promoting direction'>!?,

The strengths of the present study were the adoption of the protocol for systematic
reviews according to Cochrane Collaboration Group?!' and the use of the Newcastle-Ottawa
Scale (NOS) to assess the methodological quality of the selected studies*-?°. In addition, data
from 20 original studies were extracted allowing the conduction of separate meta-analyses.
However, our study has some limitations. No intervention study on psychological interventions
to tackle dental caries in children and adolescents was identified which limits the strength of
evidence. This finding is in agreement with previous systematic reviews of psychological and
behavioural interventions to improve oral health!®?. Most studies on psychological
interventions focused on periodontal disease and oral hygiene behaviour outcomes!'*?°. In this
systematic review, separate meta-analyses were conducted according to participant’s age and
the psychosocial factor under investigation. However, the age range of the subjects and the
psychosocial constructs in the selected studies varied considerably. For instance, self-efficacy
was assessed as maternal oral health-related self-efficacy** and maternal self-efficacy in oral
hygiene®, and locus of control was measured as dental health locus of control* and health

136

locus of control”®. This might have resulted in some imprecision when grouping the studies.



12

Although most studies used valid instruments to evaluate the psychosocial factor, the scales
varied considerably between the studies that evaluated the same psychosocial factor.
Furthermore, there was a lack of proper adjustment for potential confounders in nearly half of
the studies according to the comparability domain of the Newcastle-Ottawa Scale.

The methodological discrepancies between the studies included in meta-analyses may
explain the statistical heterogeneity observed in four of the 16 the meta-analyses reported in
this study. Heterogeneity derived from combining studies using different methods results in
fallacious pooled estimates and generates biased conclusions. Thus, in this study the results
from meta-analyses with clear heterogeneity were not considered in the conclusions. Another
aspect that deserves attention is the fact the majority of meta-analyses included very few
number of studies due to limited data availability. Apparently, the main limitation of this
review refers to the methodological quality of studies selected. No cross-sectional study was
classified to be of high quality and nearly half of the studies had low quality (one cohort and
13 cross-sectional). Our findings should be carefully interpreted due to the aforementioned
limitations. In addition, the validity of our results are not ideal and are difficult to generalize.

Qualitative studies adopting the salutogenic approach must be carried out to analyse
internal and external resources, skills and competencies related to the salutogenic theory that
are difficult to measure using quantitative methods. Therefore, it will be possible to identify
the most important material and symbolic resources for oral health in the different life stages
of children and adolescents in different social contexts. Future longitudinal studies exploring
the potential mechanisms by which salutogenic factors affect children and adolescents’ oral
health are necessary to provide a better understanding about the role of protective psychosocial
factors on dental caries. In addition, randomized controlled trials are needed to establish the

causal relationship between protective psychosocial factors and dental caries.
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The current available evidence on the relationship between protective psychosocial
factors and dental caries during childhood and adolescence suggests that some salutogenic

factors are important predictors of dental caries in these age groups.
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Why this paper is important to paediatric dentists
e This review paper reveals the importance of some protective psychosocial factors on
the occurrence of dental caries in children and adolescents.
e [t demonstrates that different protective psychosocial factors are associated with dental
caries among children and adolescents.
e It provides evidence on the importance of considering protective psychosocial factors

in future intervention studies to reduce dental caries in children and adolescents.
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lower DMFT at 14
VIS

Greater maternal
coping skills at
child’s age 8 was
associated with
higher DMFT at 14-
years

Adolescents” SOC
was not associated
with DMFT.
Maternal SOC was
associated with
adolescents” caries
severity and caries
experience in
anterior teeth

Tooth-brushing self-
efficacy but not
dietary self-efficacy
was correlated with
lower DMFT

Adolescent high self-
esteem was
associated with
greater DMFT
among Turkish but
not among Finnish
pre-adolescents.

Adolescent tooth-
brushing self-
efficacy was not
associate with
DMFT in both
groups.

Internal locus of
control was inversely
associated with
dental caries
experience

Self-concept was not
correlated with
DMFT

Adolescents’ sense
of

coherence, self-
esteem, and health
locus of control



Fontanini
etal.,
201441

Acharya ef
al., 20149

Viswanath
etal,
20159

Lyraetal.
201564

Shilpa et
al., 20165

Thiruvenka
dam ef al,
20165

Lage et al..
201767

Adolescents

Adolescents

Adolescents

Adolescents

Adolescents

Adolescents

Adolescents

Cross
sectional

Cross
sectional

Cross
sectional

Cross

sectional

Cross
sectional

Cross
sectional

Cross
sectional

Brazil, N=542
51% girls, 49% boys
Range = 12-14 years

India, N=502
40% girls, 60% boys
Range=15-17 years

India, N=529
Range=12-16 vears

Brazil, N=100
43% girls, 57% boys
Range = 11-15 years

India, N=361
58% girls, 42% boys
Range=16-17 years

India, N=2014
45% girls, 55% boys
Range=12-15 years

Brazil, N=1195
36%girls, 44%boys
Range: 13-15 years

School

Pre-
university
colleges

Schools

Schools

Schools

Private
schools

Public and
private
schools

control

Social support,
Social network

Locus of
control

Sense of
Coherence

Sense of
Coherence

Sense of
Coherence

Optimism

Adolescents’
and maternal
Sense of
Coherence

DMFT
index

DMFT
index

DMFS
index

DMFT

index

DMFT
index

DMFT
index

DMFT
index

Pearson’s
tests.

Multivariate
Poisson
regression

Multiple
logistic
regression

ANOVA
and multiple
comparison
procedures
Spearman
correlation
coefficient

Chi-square
and ANOVA

Pearson Chi-
Square test
and Mann-
Whitney test

Chi-Square
test, Poisson
regression
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did not show
significant
relationships with
dental caries

Low social networks
and low social
support from family
were associated with
DMFT = 1 and
current dental caries.

A more external
locus of control was
associated with
higher dental caries
experience

Low sense of
coherence predicted
high dental caries

DFMT, decayed.
missing and filled
teeth were correlated
with Sense of
coherence

Sense of coherence
was not associated
with DT and DMFT

Girls with high
optimism were more
likely of having
dental caries,
whereas boys with
high optimism were
less likely to have
dental caries
Adolescents” and
mothers” Sense of
coherence were
associated with
decayed teeth
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Fig 2. Forest plots presenting the Odds Ratio (ES) and 95% confidence intervals (CI) for the
studies on the association between protective psychosocial and dental caries in children and

adolescents.
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Supplementary Data 1. New Castle Ottawa (NOS) Quality Assessment of longitudinal
studies.

[Supplementary Data 1. New Castle Ottawa (NOS) Quality Assessment of cohort studies.

Author/year Selection Comparability Outcome Summary
Represent Selection Psychosocial Outcome — Comparability — Assessment of Follow-up was  Adequacy Score
ativeness factor of interest of cohorts dental caries long enough  of follow up max. 9 stars
Children
Reisine et al., 19943 b* a* a* ak ab** a* a* ¢ ik (8)
Chase et al., 2004%¢ c a* a* ak ¢ a* b c ok (4)
Sanders er al., 2008%7 ¢ a* a* a* ab** % a% ¢ kA (7)
Ismail et al_, 2008% ¢ a* a¥ a* abkE % ak ¢ FHREAK (T)
Osterbg et al., 2017%° c a* b a* ab** a* a* b* Rk (7)
Adolescents
Bernabé etal. 20113 a* a* a* a* ab** 2% a* c Skl (8)
Nelson er al_, 20127 c a* b b ab** a* a* b* Rk N ()]

Selection (Maximum 4 stars)

1) Representativeness of the exposed cohort: a) truly representative of the average in the target population (random sampling)*, b) somewhat representative of
the average in the target population (non-random sampling)*, ¢) selected group of patients, d) no description of the derivation of the cohort.

2) Selection of the non exposed cohort: a) drawn from the same community as the exposed cohort*, b) drawn from a different source, ¢) no description of the
derivation of the non exposed cohort.

3) Measurement of the psychosocial factor: a) Validated measurement tool*, b) Non-validated measurement tool, but the tool 1s available or described, c) No
description of the measurement tool.

4) Demonstration that outcome of interest was not present at start of study: a) yes*, b) no

Comparability (Maximum 2 stars)

1) Comparability of cohorts on the basis of the design or analysis: a) study controls for socioeconomic status*, b) study controls for any additional factor*, c)
No deseription related to the adjustment analysis for confounding factors.

Qutcome (Maximum 3 stars)

1) Assessment of dental caries: a) Independent blind assessment using clinical indices by calibrated examiners*, b) Record linkage using clinical indices by
calibrated examiners*, ¢) Self report or clinical indices without description of calibration, d) No description.

2) Was follow-up long enough for outcomes to occur: a) yes (follow-up of 12 months or over)*, b) no

3) Adequacy of follow up of cohorts: a) complete follow up*, b) small subjects lost to follow up unlikely to introduce bias (>=> 80 % follow up, or description
provided of those lost)*, c) follow up rate < 80% or no desription of those lost, d) no statement

Supplementary Data 2. New Castle Ottawa (NOS) Quality Assessment of case-control study.

Supplementary Data 2. New Castle Ottawa (NOS) Quality Assessment of case-control study

+
[Author/year Selection Comparability Exposure Summary
Case Represent  Selection  Definition Control for Psychosocial ~ Ascertainment Non- Score
definition  ativeness of controls of controls  confounders factor Response rate  max.7 stars
Children
Duijster et al., 20154 a* a* b a* b* a* a* b Fxkhdk (6)

Selection: (Maximum 4 stars)

1) Definition of case: a) Adequate with independent validation or record linkage using clinical indices by calibrated examiners*, b) Self report or clinical
mdices without description of calibration, ¢) No description.

2) Representativeness of the cases: a) consecutive or obviously representative series of cases*, b) potential for selection biases or not stated

3) Selection of Controls: a) community controls*, b) hospital controls, c) no description

4) Definition of Controls: a) no history of disease (endpoint)*, b) no description of source

Comparability: (Maximum 2 stars)

1) Confounding factors are controlled. a) The study controls for socioeconotnic status*, b) The study control for any additional factor**, ¢) No description
related to the adjustment analysis for confounding factors.

Exposure: (Maximum 3 stars)

1) Measurement of the psychosocial factor: a) Validated measurement tool*, b) Non-validated measurement tool, but the tool is available or described, ¢) No
description of the measurement tool

2) Same method of ascertainment for cases and controls: a) yes*, b) no

3) Non-Response rate: a) same rate for both groups*, b) non respondents described, ) rate different and no designation
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Supplementary Data 3. New Castle Ottawa (NOS) Quality Assessment of cross-sectional
studies.

lSupplementary Data 3. New Castle Ottawa (NOS) Quality Assessment of cross-sectional studies

Author/year Sample selection criteria Comparability Outcome Summary
Representati  Sample Non- Psychosocial Control for Assessment of Score
veness size respondents factor confounders dental caries max.7 stars
Children
Brandio er al_, 20061 b b ¢ a* ¢ a%* Fhx (3)
Finlayson et al_, 20074 a* b c a* (self-efficacy) ¢ a* Ak (3)
b (social support) **(2)

Lentova et al., 2008% a* a* b a* a* a% HFhorkk (5)
Bonanato et al., 2009% a¥ a¥ b a* abiok a* kR (6)
Kakudate et al_, 20104 c b c a* c d *(1)
Tiwari ef al., 2014% b b b b ab¥k a% k% (4)
Duijster et al., 2014%7 b* a* b a% ab¥* c FHRE (5)
Anaya-Morales ef al., 2016% b* b a* a* ¢ b* i (4)
Lin eral., 2016% a* b ¢ b ab** a* i (4)
Sa-Pinto er al., 2016 c b c a* ¢ a* #4 (2)
Maharani et al_, 20171 b¥* b a* a¥ ¢ ¢ Hhox (3)
Nunes & Perosa, 201732 b* b b g% bk % okt (5)
Kaur et al., 20183 d b c b ¢ ¢ ¥ (3)
Tiwari ef al., 2018% c b c a* ab¥* a* k% (4)
Adolescents
Freire etal 2001% ak a* ¢ a* ab*k a* FHORRE (6)
Basak et al., 2005% d b ¢ a* ¢ a* #*(2)
Cinar et al., 2008%7 a* b c b ab¥* a* i (4)
Acharya et al., 20113 ¢ a* c a* a* 2% i (4)
Virk eral , 2012% d b c a% ¢ a* 5k (2)
Motamedi et al_, 201480 b¥* b b a¥ ¢ % Hhox (3)
Fontanini ef al_, 201461 a¥ a* b g% ahok % FoRRk (6)
Acharya et al., 201452 ¢ b c a* ab¥* a* Hhokk 4
Viswanath & Krishna, 201553 b c b c ¢ (0)
Lyra et al., 20158 c b c a* ¢ a* 4 (2)
Shilpa et al., 20165 a* b c a* ¢ a* 0k (3)
Thiruvenkadam et al_, 20165 ak* b c b ¢ d (1)
Lage eral., 2017% a* a* c a* ab¥* a* FhEEEE (6)
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Supplementary Data 4. Protective psychosocial factors and dental caries measures of studies

included in the meta-analyses

Meta-analysis A - Locus of control

Psvchosocial factor measure

Dental caries measure

Children / Cohort / Locus of control

Chase et al 2004 MMezn score Increment of dental caries 0 vs =1
Ostherz et al 2007 Low or high based on the madian ~ Increment of dental caries O vz =1
Children / Crogs-zectional / Locus of
confral
Branddo et al 20064 Mdean score Dental caries = { vs dental caries = 1
Tiwari et al 20144 Mdezn score dmfs score
Numes et al 2017 Mean score dmfs =5 vsdmfs=35
Adolescents / Cross-sectional /
Locus of control
Archaryg et 2l 2014 Mdezn score Dental caries = 0 vs dental caries = 1
Motamed et al2014 Mean score DMET score

Meta-analysis B — Self-efficacy

Psychosocial factor measure

Dental caries measure

Children / Cross-sectional

Finlayzon et al 20074 Mdezn score Dental caries = 0 vs dental caries = 1

Eakudate et al 2010 Mean score Number of decayed teeth

Trwari et al 2014% Mean score dmfs score

Lin et 2l 2015 Low or high. Unclear the criteria dmft < 6 vs dmft = 6
Adolescents / Cross-zectional

Bazak et al 2005 Low or high based on the median ~ dmfs score

Cinar et al 2008 Low or high based onthe median  DMFT =0vs DAMET =10
Meta-analysis C — Sense of Psychosocial factor measure Dental caries measure
coherence
Children / Cross-sectional

Bonanatp et al 20004 Low or high based on the median ~ Number of decayed teeth

Trwari et al 20144 Mdean score dmfs score

Sa-Pinto et al 2016 Mean scaore MNumber of decayved teeth
Adolescents / Cross-zectional

Freire et al 2001 Mean score Dental caries = () vs dental canes = 1

Lvra et 2l 2015 Mdean score Number of decayed teeth

Shilps et a1 2014 Low, intermediate or high bazed on  Number of decayed teeth

the tertiles of scores
Lage etal 2017° Low or high based on the median ~ Dental canes = { vs dental caries = 1
of scores

Meta-analysis D - Social support

Psvchosocial factor measure

Dental caries measure

Children / Cross-sectional

Finlayson et al 20074 Dichotomous yes vs no Dental caries = () vs dental canes = 1
Tiwari et al 20144 MMezn score dmfs score
Adolescents / Cohort
Bemabgé etal 2011 Mean score DMEFT score
Melson et al 20127 Mean score DAFT score
Adolescents / Cross-sectional
Bemabé et al 20114 Mean score DMET score
Fontanini et al 2014 Low, moderate or high based cn the DAMFT =0v: DMET = 1
terhles

Meta-analysis E - Self-esteem

Psvchosocial factor measure

Dental caries measure

Adolescents / Cross-sectional

Cina et 2l 2008
Motamedi et al 2014

Low or high based on the median
Mean scaore

DAMFT=0wsDMFT =1
DMET score




