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Abstract

Background: Dental caries critically impacts the health and development of children and adolescents. A growing amount of evidence 
suggests that parental dental anxiety is associated with the child’s caries status. Having a better understanding of the caries experi-
ence among this population allows for identification of intervention strategies to improve their oral health. 

Purpose: The aim of the present study was to investigate the relationship between parental dental anxiety and the caries experience 
of children and adolescents. 

Methods: A search of studies in PubMed, Google Scholar, and Cochrane Library databases that tested the association of parental 
dental anxiety with dental caries index in children and adolescents was conducted in April 2020. Hand searches of the reference lists 
of the relevant articles were also performed. 

Results: A total of 520 non-duplicated articles were identified by the literature search; relevance was determined by examining the 
title, abstract and body of the article. Four original research articles met the inclusion criteria. These articles were read and examined 
independently by two reviewers, and the relevant evidence was extracted for systematic review.

Conclusion: There was a significant relationship between parental dental anxiety and caries experience of the child. This result was 
consistent across the included studies from the current literature. 
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Introduction

Dental caries remains a public health concern globally and is the most prevalent chronic health problem among children around the 
world [1,2]. A multitude of risk factors have been associated with the development of caries including frequent consumption of ferment-
able carbohydrates [3,4] poor oral hygiene and low socioeconomic status [5,6]. Despite the presence of many preventive and protective 
measures, dental caries remains a significant threat to the oral health-related quality of life (OHRQoL) of individuals [7]. The child’s dental 
health is also influenced by the parental knowledge, beliefs and attitudes towards oral health [8-10]. OHRQoL of children and adolescents 
can be affected by many factors related to the mother. The psychological state of a mother, in particular, can affect the general and oral 
health of the child [7].

Anxiety has been defined as a “state of unpleasantness with associated fear of danger from within or a learned process of one’s own 
environment” [11]. Dental anxiety is a very common disorder among the general population and a central issue of pivotal importance in 
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dental care. Dental anxiety has been reported to be the 5th most common fear by Agras., et al. [12] and its prevalence can be seen across 
all age groups. Previous studies have found a significant relationship between parental and child dental anxiety [13-15]. Parental dental 
anxiety has been linked to dental attendance pattern of children as well [16,17]. 

Purpose of the Study

The purpose of this systematic review was to examine the association between parental dental anxiety and caries experience in children 
and adolescents. 

Methods

This review was prepared following PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) guidelines [18].

Search strategy

A literature search of PubMed, Google Scholar, and Cochrane Library databases was conducted by two authors in April 2020. The terms 
used in the search included “parental dental anxiety”, “maternal dental anxiety”, “childhood caries”, “dental caries” and “caries status”. Us-
ing a reference management system, the duplicated articles were removed. The titles and abstracts of the articles were initially screened 
for relevance. If the title and abstract failed to provide sufficient information to determine eligibility, the full text was obtained and re-
viewed to assess for relevance. In order to ensure that no relevant studies were missed in the search, the reference lists of the relevant 
articles were then hand-searched and subsequently screened. 

Selection criteria

Inclusion and exclusion criteria were specified prior to the study. No date or language restriction was applied during the search. Stud-
ies included in this systematic review required to (1) have non-syndromic children and adolescents (below 18 years old) as participants; 
(2) report parental dental anxiety using either Corah’s Dental Anxiety Scale (DAS) or Corah’s Modified Dental Anxiety Scale (MDAS); (3) 
report caries experience index of children and adolescents. Studies whose participants were adults were excluded. Studies that were 
not caries-specific or investigated trait anxiety rather than dental anxiety were also excluded from this review. Finally, review articles, 
authors’ replies and university theses were not included. Blinding of the articles was not performed regarding the journals published, 
authors, or institutions. All excluded studies at this stage were documented in an Excel spreadsheet (Excel 10, Microsoft Corp., Redwood 
City, Calif., USA), along with the reasons for exclusion. The final pool of remaining articles for full-text evaluation was then assessed for 
eligibility for qualitative review. 

Data extraction

Data collection was performed independently by two reviewers for all the studies that met the inclusion criteria. The following data 
items were extracted: (1) publication information (journal, title, authors, date, and country); (2) sample characteristics (sample size, age 
and gender of the children); (3) dental anxiety scales and caries indices used; (4) outcome measures, and (5) qualitative results. Disagree-
ments among the review authors in regards to data extraction was resolved through discussions.

Risk of bias in individual studies

The National Institute of Health (NIH) Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies was used to as-
sess risk of bias in individual studies [19]. Each study was assessed for clear presentation of the: (1) research question; (2) study popula-
tion; (3) recruitment criteria; (4) justification of the sample’s size; (5) different levels of the exposure of interest; (6) exposure measures 
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and assessment; (7) existence of repeated measurements; (8) outcome measures and (9) adjustment of co-founders. Four criteria of the 
tool were not included in the assessment as all of the included studies were cross-sectional and these criteria would all be answered with 
a “no” or “non-applicable”. However, these criteria were included in the presentation of the risk of bias. Based on these criteria, two of the 
authors rated each study as good, fair, or poor. Studies rated as “fair” were considered to be of moderate risk for bias, while “good” rated 
studies were considered to be of low risk for bias.

Results

Study selection

A total of 553 articles were identified through the search of the databases (Figure 1). Following the removal of 33 duplicate articles, 454 
studies irrelevant to the topic and 25 related to adults were excluded. The remaining 41 papers were considered for full-text assessment. 
Hand searching the reference lists of full-text articles did not result in any new additions to the remaining pool of studies to be evaluated. 
Few studies were published in a language other than English and were excluded after the translation of their title and abstract failed to 
meet the inclusion criteria. The reasons for exclusion of 37 articles at this stage were the following: 4 studies measured non-caries specific 
outcomes, 17 studies explored the association between parental dental anxiety and child’s dental anxiety, 11 studies looked at the impact 
of parental dental anxiety on child’s dental behavior, and 5 studies measured the trait anxiety of the parent rather than parental dental 
anxiety specifically. Finally, 4 studies were included in the qualitative assessment following full-text evaluation. 

Figure 1: PRISMA (Preferred reporting items for systematic reviews and meta-analyses) flow diagram.
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Study characteristics: study design and population

The main characteristics of included studies are shown in table 1. All included studies were cross-sectional and published between 
1989 and 2018, with 3 studies published in the 2010s. The studies originated from Finland [23], Brazil [22] and India [20,21]. The total 
number of participants in all studies included in the systematic review was 1151 parent and child pairs. The age range of the children 
varied from 2 years to 14 years old. The gender distribution of children was only mentioned by two of the four studies. Three of the studies 
had only mother and child pairs as participants [20-22] whereas one of the studies had either the child’s father or mother as a participat-
ing parent [23].

Author 
(country) Year Journal Study 

Design Participants
Parental 
Dental 

Anxiety

Caries 
Status 

of 
Child

Outcome 
measures Results

Lahti S., 
et al. [23] 
(Finland)

1989 ASDC 
Journal of 
Dentistry 
for Chil-

dren

Cross-
section-

al

•	 129 parent (either fa-
ther or mother) parent 
and child pairs

•	 Child’s age range: (11-
12 years)

•	 Child’s gender: Not 
specified

Corah’s 
Dental Anxi-

ety Scale 
(DAS)

DMFT/
dmft

Association 
between 

dental anxi-
ety, socio-
economic 

status. caries 
status and 
oral health 

habits of 
parents 

and their 
children

There was a 
significant 

relationship 
between 

child’s caries 
and parental 

dental anxiety

Goettems 
ML., et al. 

[22] (Brazil)

2011 Caries 
Research

Cross-
section-

al

•	 608 mother and child 
pairs

•	 Child’s age range: (2-5 
years)

•	 Child’s gender: (49.5% 
male, 50.5% female)

Corah’s 
Dental Anxi-

ety Scale 
(DAS)

dmft Association 
between ma-
ternal dental 

anxiety 
and related 
behaviors 
and caries 
experience 
of the child

There was 
a strong 

association be-
tween child’s 

untreated 
dental caries 
and parental 

dental anxiety 
at any level

Khawja SG., 
et al. [21] 

(India)

2015 Journal of 
Clinical 
and Di-

agnostic 
Research

Cross-
section-

al

•	 187 mother and child 
pairs

•	 Child’s age range: (3-14 
years)

•	 Child’s gender: Not 
specified

Corah’s 
Modified 

Dental Anxi-
ety Scale 
(MDAS)

DMFT/
dmft

DMFS/
dmfs

Association 
between ma-
ternal dental 

anxiety 
and caries 
experience 
in children

There was a 
significant 

positive 
relationship 

between 
child’s caries 
and parental 

dental anxiety

Balasub-
ramanian., 
et al. [20] 

(India)

2018 Journal of 
Orofacial 
Sciences

Cross-
section-

al

•	 227 mother and child 
pairs

•	 Child’s age range: (3-6 
years)

•	 Child’s gender: (44.9% 
male, 55.1% female)

Corah’s 
Dental Anxi-

ety Scale 
(DAS)

dmft Association 
between 
maternal 
and child 

dental anxi-
ety on caries 
experience 
and dental 
attendance 
pattern of 
the child

There was a 
significant 

relationship 
between the 
“mt” and “ft” 

components of 
the dmft index 
and parental 

dental anxiety

Table 1: Characteristics of included studies.
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Exposure types

Parental dental anxiety was measured using either Corah’s dental anxiety scale (DAS) [20-23] or Corah’s modified dental anxiety 
scale (MDAS) [21] in all the included studies. DAS is a self-report measure of dental anxiety [24] and consists of four questions related 
to various aspects of dental treatment and measures dental fear on a scale from 4 (none) to 20 (extremely high). DAS is the most widely 
used instrument to assess dental anxiety as it has satisfactory reliability and validity [25]. The five-item MDAS has been developed by the 
modification of DAS [26]. The MDAS questionnaire asks questions starting from the feeling of having an appointment with the dentist to 
having a tooth being drilled and lastly having a local anesthetic injection being injected into the gums. This scale has a score range of 5 to 
25, with each item’s response ranging from 1 (not anxious) to 5 (extremely anxious). Parental dental anxiety in the studies were classified 
as low, moderate or high. 

Outcome measures

Regarding the main outcome tested, all studies examined the association between parental dental anxiety and caries experience of the 
child. All studies evaluated dental caries using the decayed, filled, and missing teeth (DMFT/dmft) index or decayed, filled and missing 
surfaces (DMFS/dmfs) index, according to the World Health Organization. Moreover, Lahti., et al. investigated the inter-correlations of 
socioeconomic status, caries status and oral health habits of the parents and the caries experience of the child [23]. Balasubramanian., 
et al. looked at the association between maternal and child’s dental anxiety and the dental attendance pattern of the child as well [20].

Results of individual studies

All four studies found an association between parental dental anxiety and the caries experience of the child (Table 1). The study by 
Lahti., et al. found that the df of the children was negatively correlated with the dental anxiety of the father whereas no significant relation-
ship was found between the dental anxiety of the mother and the df of the children [23]. The results of their multiple regression analyses 
support a positive relationship between the dental anxiety of fathers and the caries experience of the children [23]. Balasubramanian., 
et al. concluded that maternal dental anxiety is associated with higher number of missing teeth due to dental caries and lesser number 
of restored teeth in their children [20]. Furthermore, Khawja., et al. found a significant positive relationship between maternal dental 
anxiety and the child’s caries status, specifically the number of decayed teeth [21]. Finally, the study done by Goettems., et al. showed that 
maternal dental anxiety at any level was strongly associated to untreated dental caries in children, even after confounder adjustment [22].

Risk of bias within studies

The NIH Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies were used to determine the risk of bias within 
the included studies. Overall, two studies were assessed as good with low risk of bias [20,22] and two as fair with moderate risk of bias 
[21,23]. The percentages of compliance for each item of the quality assessment tool across all included studies are presented in figure 2. 
Since all of the included studies were cross-sectional, three criteria of the assessment tool, namely exposure assessed prior to outcome 
measurement, sufficient timeframe to see an effect, and blinding of outcome assessors were answered with a “no” indicating high risk 
of bias. One criterion, follow-up rate, was answered as “non-applicable,” indicating unclear risk of bias. In terms of other criteria, all of 
the studies presented the research question and the study population, most of them presented the recruitment criteria, and all of them 
reported different levels of exposure, exposure measures, and outcome measures decreasing the risk of bias. The criteria that increased 
the risk of bias of the included studies were sample’s size justification, lack of presentation of the participation rate, repeated exposure 
assessment, and statistical analyses used. 
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Figure 2: Risk of bias within studies. Percentages of compliance for each item of the NIH quality assessment tool across  
all included studies. The criteria answered with a “no” are presented with red indicating high risk of bias.  

The criteria answered as “non-applicable,” are presented with yellow indicating unclear risk of bias.

Discussion

To the best of our knowledge, this study is the first systematic review examining a possible association between parental dental anxi-
ety and the caries status of a child. The objective of a systematic review is to identify, evaluate, and synthesize evidence from previously 
conducted studies to provide informative empirical answers to unanswered research questions. The key question of the present review 
is: what type of influence does parental dental anxiety have on the caries experience of the child? 

The results of the included studies were consistent and suggest that parental dental anxiety is positively associated with the caries 
status of the child. Children of parents with high dental anxiety experienced a higher number of decayed and missing teeth and a lower 
number of restored teeth compared to children of parents with low dental anxiety. However, these findings should be interpreted with 
caution due to the risk of bias of cross-sectional studies. The temporal relationship of cause and effect cannot be established due to the 
cross-sectional nature of the studies. 

One of the limitations of the present systematic review is that all the included studies were cross-sectional in design which are consid-
ered of lower quality as they present higher risk of bias and lower the quality of evidence. The NIH Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies was used to assess the risk of bias of the individual studies, and although this is an accredited 
tool to assess risk of bias of cross-sectional studies, this design by default has an increased risk of bias [27]. 

Another limitation is the fact that dental caries experience of the children may have been influenced by other factors such as parental 
knowledge and beliefs regarding dental caries, socioeconomic status and access to dental care [28,29]. Furthermore, the studies varied 
in regard to the sample’s age, culture and other aspects that could be considered confounding factors. To better understand the effects of 
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parental dental anxiety on caries status of the child and for better generalizability, more population-based studies should be conducted, 
taking into account other factors that can potentially influence the dental caries experience of the child.

Previous studies have shown a link between parental dental anxiety and dental behavior management problems as well as dental 
treatment avoidance [30-32], both of which could prevent children from receiving appropriate dental care. Another study in preschoolers 
has concluded that parental dental anxiety might be correlated with the children’s oral condition through their mothers’ attitudes toward 
their children’s oral healthcare [33]. Therefore, it is pivotal that measures are taken to reduce dental anxiety among parents as a whole. 
Proper dental health education, effective communication with either parent, good patient-dentist relationship, and regular dental visits 
could help in reducing their dental anxiety. These measures will not only improve oral healthcare of the mothers but in turn will translate 
into better utilization of preventive and restorative dental services for their children. 

Conclusion 

Based on this systematic review’s results, the following conclusions can be made:

1. The results of the included studies from the current literature were consistent. 

2. There was a significant relationship between parental dental anxiety and caries experience of the child.

3. However, this finding should be interpreted with caution, as all of the included studies were cross-sectional and some studies 
presented moderate quality of evidence.
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