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Purpose: Dental anxiety is a barrier to dental care utilization and is associated with poor 
oral health outcomes. The aim of the study was to assess the relationship between dental 
anxiety of mothers and dental caries of their children in the Eastern Province, Saudi Arabia.
Methodology: A cross-sectional study was conducted on a sample of mother–child pairs 
(N= 199) in Dammam, AlKhobar, and Dhahran, Saudi Arabia. Dental caries experience 
among children was determined using dmft/DMFT indexes following the World Health 
Organization’s guidelines. Maternal dental anxiety was assessed by using the Modified 
Dental Anxiety Scale (MDAS).
Results: The mean ages of mothers and children were 33.98 ± 5.41 and 6.74 ± 2.29 years, 
respectively. The mean dmft score was 4.3 ± 3.99 in primary dentition and the mean maternal 
dental anxiety score was 13.89 ± 5.33. Ninety-two percent of mothers had low to extreme 
dental anxiety and only 8% reported no dental anxiety. Dental caries experience in primary 
teeth was higher in children of dentally anxious mothers (mean dmft 4.45 ± 3.92) than the 
children of mothers who were non-anxious (mean dmft 2.56 ± 4.59) (P=0.07). The mean 
maternal anxiety score was significantly higher in children with untreated decay in primary 
dentition (14.49 ± 5.08) than those with sound primary dentition (12.24 ± 5.67) (P = 0.008). 
The study also found a statistically significant correlation between maternal dental anxiety 
and untreated decay in the primary dentition (Pearson’s r =0.171, P = 0.015).
Conclusion: Dental anxiety was highly prevalent among mothers in the present study. There 
was a significant relationship between maternal dental anxiety and untreated decay in the 
primary dentition. Awareness should be raised among dentally anxious mothers to reduce the 
burden of dental caries in their children.
Keywords: caries, dental fear, access to oral care, children

Introduction
Dental anxiety is a common problem and it takes fourth place among common fears.1 

According to international and local literature, the prevalence of higher levels of dental 
anxiety ranges from 11.6% % to 19.1% in adults.2–4 Dental anxiety is a barrier to dental 
treatment utilization as patients avoid visiting dental offices unless they suffer from 
severe pain.1,5 Globally, high dental anxiety and dental phobia result in 6–15% of the 
adult population avoiding dental care.6 A recent study in Saudi Arabia reported dental 
phobia in 16.1% of pregnant women which was related to reduced regular dental 
check-ups.7 Dental anxiety is a major challenge in pediatric dental practice which 
affects almost 10–43% of children.8,9 There is also evidence about a significant and 
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negative correlation between dental anxiety and oral health 
related quality of life among children.10 Uncooperative beha
vior of children during dental treatment is related to the 
severity of anxiety, psychological functioning, and experi
ence of last dental attendance.11,12 The children in Saudi 
Arabia suffer from an increased burden of dental caries 
with prevalence estimates of 80% for primary teeth and 
70% for permanent teeth thus requiring preventive and 
restorative dental care.13

Parents’ dental anxiety was found to influence chil
dren’s dental anxiety14,15 and more female than male chil
dren demonstrated dental fear.16 In addition, studies have 
investigated an association between the parental/maternal 
dental anxiety and dental caries in children in different 
parts of the world.1,14,17 It was reported that parents with 
lower dental anxiety had children without fillings in pri
mary or permanent teeth than the parents of children who 
had fillings.18 A previous study demonstrated an associa
tion between maternal dental anxiety and untreated caries 
in children.19 In a recent study, a statistically significant 
correlation was found between parental anxiety and active 
caries in children.20 Literature also indicates that maternal 
dental anxiety and caries experience in children signifi
cantly affect child’s oral health-related quality of life.21

There is a high prevalence of dental anxiety in adults and 
dental caries in children in Saudi Arabia. However, studies 
are scant in the Saudi population about maternal dental 
anxiety and its association with dental caries in children. 
Hence, we hypothesized that maternal dental anxiety could 
inversely affect the caries status of children. Addressing the 
factors that influence children’s oral health is helpful in order 
to provide them with good oral health and better quality of 
life with public health actions focused on the behaviors of 
parents and children. Therefore, the study findings may guide 
policy and preventive measures to reduce maternal dental 
anxiety and improve children’s oral health. The study aimed 
to assess the relationship between the dental anxiety of 
mothers and the dental caries of their children in the 
Eastern Province, Saudi Arabia. The study also evaluated 
the factors related to children’s caries experience.

Materials and Methods
Ethical Considerations
This study (IRB-2019-02-139) was approved by the Human 
Research Ethics Committee of the Imam Abdulrahman Bin 
Faisal University (IAU), Dammam, Saudi Arabia. The consent 
was obtained from mothers to agree on voluntary participation 

in the study. It contained information regarding the objectives, 
procedure, and potential benefits of the study. The mothers 
were ensured that refusal to participate in the study would have 
no negative impact on the services provided to their children in 
the clinic and the confidentiality of their information.

Study Design and Participants
A cross-sectional study was conducted on a convenience 
sample of male and female children (3–12 years old) and 
their mothers. In order to determine the sample size 
needed for this study, a 95% confidence level with a 5% 
margin of error was applied in the population (N ≈ 2,000, 
response distribution 85%) surrounding the area served by 
the Family and Community Medicine Clinics (FAMCO) at 
the IAU. This suggested a sample size of 200 child and 
mother pairs required for the study which is similar to the 
sample sizes used in previous studies.17,20,22 The children 
with the written consent form of their parents/legal guar
dians were included in the study. The assent of children 
was obtained before performing their clinical oral exam
ination. The study complied with the ethical guidelines of 
the Helsinki Declaration. The children were excluded from 
this study if they had a systemic disease or received dental 
treatment in the last 3 months.

Clinical Examination and Measuring 
Instrument
Clinical oral examination of children and the administra
tion of questionnaires among mothers took place at 
FAMCO clinics. Dental caries at the level of cavitation 
was assessed using the World Health Organization (WHO) 
criteria. Children’s caries experience was calculated using 
the decayed, missing, and filled teeth (dmft/DMFT) 
index.23 Two calibrated examiners performed dental caries 
assessment (Kappa > 0.70).

Participating mother responded to interview question
naire related to demographic information and dental visits. 
They also provided their responses to the items of the 
Modified Dental Anxiety Scale (MDAS) which was used 
to measure their dental anxiety. The MDAS consists of 
five items related to dental anxiety when planning to visit 
the dentist the next day, sitting in the waiting area, having 
scaling and polishing, drilling of a tooth, and having 
a local anesthetic injection. Dental researchers and clini
cians frequently use MDAS because it is a brief and quick 
instrument and does not cause anxiety in patients. A 5 
point Likert scale is used for each item which ranges from 
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not anxious=1 to extremely anxious=5. The responses of 
each participant for 5 items are summed to calculate the 
total score of MDAS which ranges from 5 to 25.24,25 The 
participants with MDAS score of 5 are categorized as not 
having dental anxiety, 6–10 low anxiety, 11–14 moderate 
anxiety, 15–18 high anxiety, and ≥19 extreme anxiety.26 

The psychometric properties of the MDAS were evaluated 
in populations from Ireland, Finland, and the United Arab 
Emirates and the scale had high internal consistency and 
good construct validity.21 In Saudi Arabia, Bahammam 
and Hassan, also confirmed excellent internal consistency 
and criterion validity of the Arabic version of the 
MDAS.22 Mothers responded to the Arabic version of 
MDAS. Pre-testing of the questionnaire was done before 
its final administration among participating mothers.

Study Variables
Maternal anxiety, untreated decay, and caries experience 
were important variables in the study. Other variables 
included parental education, type of residence, insurance, 
pain on eating in the last 6 months, and visit to the dentist. 
Based on the median of dmft score, low (dmft = 0–4) and 
high caries experience (dmft = 5–20) categories of chil
dren were created, and maternal dental anxiety score was 
compared in these categories to evaluate the relationship 
between maternal dental anxiety and caries experience in 
primary dentition. Similarly, two categories of mothers not 
having anxiety (5) versus having anxiety (6–25) based on 
the MDAS score were created and the means of dmft/ 
DMFT scores were compared to measure the relationship 
between maternal dental anxiety and caries experience of 
children.

Statistical Methods
Data were entered in MS Excel (2010) and analyzed by 
Statistical Package for Social Sciences (SPSS) for 
Windows, version 22 (IBM Corp., Armonk, N.Y., USA). 
The means and standard deviations of DMFT/dmft index, 
age, and MDAS scores were calculated. Frequencies and 
proportions were calculated for categorical variables such 
as parental education, type of residence, dental visits, etc. 
Independent samples t-test was used to compare mean 
dmft scores in two categories of participants. The evalua
tion of the relationship between maternal dental anxiety 
and untreated decay in children was conducted using an 
independent samples t-test. A one-way ANOVA test was 
performed to assess mean differences in dmft scores in 
different categories of the participants according to 

parental education. The correlations between age and 
dmft/DMFT scores and between MDAS score and dmft 
score were calculated using Pearson’s correlation test. 
A p-value ˂0.05 was used for statistical testing.

Results
The study included data of 199 children and their mothers 
with mean ages of 6.74 ± 2.29 and 33.98 ± 5.42 years, 
respectively. Most parents had a college/university level of 
education. Dental insurance was reported by 45.7% of the 
mothers. Half the children (51.3%) had pain on eating in 
the last 6 months and 38.7% visited a dentist. Most chil
dren (73.4%) demonstrated untreated decay in primary 
dentition and 26.6% of children had sound primary denti
tion. Whereas 17.1% had untreated decay in the permanent 
dentition. The mean dmft score was 4.3 ± 3.99 in primary 
teeth while the mean DMFT score was 0.43 ± 1.08 in 
permanent teeth. The mean dental anxiety score of 
mothers was 13.89 ± 5.33 (Table 1).

Dental caries experience in the primary dentition was 
significantly related to mothers’ education (P= 0.005) 
demonstrating low dmft score related to high education. 
Children living in their own houses showed greater caries 
experience in the primary dentition (dmft= 4.95 ± 4.67) than 
those who lived in rented houses (dmft= 3.73 ± 3.21) (P= 
0.033). Dental caries experience in primary dentition was 
significantly lower in children with dental insurance (dmft= 
3.54 ± 3.70) than those without insurance (dmft= 4.94 ± 4.14) 
(P= 0.013). The mean dmft score was significantly higher in 
children with pain on eating in the last 6 months (5.88 ± 4.10) 
than those without pain (2.64 ± 3.14) (P < 0.001). The 
children who visited a dentist demonstrated a lower mean 
dmft score (3.61± 3.63) than those who did not attend 
a dentist (4.74 ± 4.17) (P = 0.053) (Table 2). The study also 
found statistically significant positive correlation between 
age and dmft (Pearson’s r = 0.161, P = 0.023) and DMFT 
(Pearson’s r = 0.474, P < 0.001) among children.

Figure 1 shows the mean score of each item of the MDAS 
scale among mothers in the study. Anxiety due to local 
anesthetic injection had the highest mean score (3.35), and it 
was followed by anxiety due to tooth drilling (3.18). The 
lowest dental anxiety was reported for scaling and polishing 
and dental treatment the next day (2.42). Figure 2 shows the 
distribution of dental anxiety levels among mothers. Dental 
anxiety was observed in 92% of mothers with 26.6% showing 
low anxiety, 16.10% moderate anxiety, 27.6% high anxiety, 
and 21.60% extreme anxiety. Only 8% of mothers demon
strated no dental anxiety.
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Caries experience in primary teeth was higher in children 
of dentally anxious mothers (mean dmft 4.45 ± 3.92) than 
the children of mothers who were non-anxious (mean dmft 
2.56 ± 4.59) (P = 0.07). Similarly, the mean DMFT score 
was higher in children of dentally anxious mothers than the 
children of non-anxious mothers (P = 0.826) (Table 3).

It was found that maternal dental anxiety was signifi
cantly lower among children with low caries experience 
(MDAS =13.21± 5.38) than children with high caries 
experience (MDAS =14.76 ± 5.16) (P = 0.04) (Figure 3).

In Table 3, the mean maternal anxiety score was com
pared between children who had untreated decay versus who 
had sound primary and permanent dentitions. The mean 
maternal dental anxiety score was significantly higher in 
children with untreated decay in primary dentition (14.49 ± 
5.08) than those with sound primary dentition (12.24 ± 5.67) 

(P = 0.008). However, maternal dental anxiety scores did not 
differ in children with and without untreated decay in perma
nent dentition (P = 0.714) (Table 4). Moreover, the study 
found a statistically significant correlation between maternal 
dental anxiety and untreated decay in the primary dentition 
(Pearson’s correlation coefficient = 0.171, P = 0.015).

Discussion
In the present study, high and extreme dental anxiety was 
found in 27.6% and 21.60% of mothers, respectively. 
These prevalence estimates are higher than reported in 
other studies of adult populations using the MDAS 
scale.2–4 In Saudi Arabia, 17.1% and 12.4% of patients 
from outpatient clinics from a dental college were found to 
be highly and extremely anxious, respectively.4 A previous 
study showed that high dental anxiety was found in 19.1% 
and extreme dental anxiety in 12.5% of patients attending 
a dental school in Iran.3 The prevalence of high maternal 
dental anxiety was shown to be 10.7% in the Indian 
population.22 The Adult Dental Health Survey in the UK 
showed the distribution of high dental anxiety in 11.6% of 

Table 1 Distribution of Study Variables Among Study 
Participants

Study Variables N (%) 
N=199

Mother’s education

No/primary school education 18 (9)
Secondary school education 45 (22.6)

College/university education 136 (68.4)

Father’s education

No/primary school education 8 (4.0)
Secondary school education 66 (33.2)

College/university education 125 (62.8)

Type of residence

Owned 93 (46.7)

Rented 106 (53.3)
Insurance (yes) 91 (45.7)

Presence of untreated decay
Primary dentition 146 (73.4)

Permanent dentition 34 (17.1)

Pain on eating in the last 6 months 102 (51.3)

Visited a dentist (yes) 77 (38.7)

Mean ± SD

Age of children 6.74 ± 2.29

Age of mothers 33.98 ± 5.42

Maternal dental anxiety score 13.89 ± 5.33

Caries experience of children

DMFT 0.43 ± 1.08

dmft 4.3 ± 3.99

Table 2 Relationship Between Study Variables and Caries 
Experience (dmft) in Children

Study Variables dmft 
Mean ±SD

P-value

Mother’s education
No/primary school education 6.78 ± 3.08 0.005*
Secondary school education 4.91± 4.75

College/university education 3.77 ± 3.69

Father’s education
No/primary school education 6.37 ± 3.50 0.086
Secondary school education 4.86 ± 4.09

College/university education 3.87± 3.93

Type of residence
Owned 4.95 ± 4.67 0.033*
Rented 3.73 ± 3.21

Insurance
Yes 3.54 ± 3.70 0.013*
No 4.94 ± 4.14

Pain on eating in the last 6 months
Yes 5.88 ± 4.10 < 0.001*
No 2.64 ± 3.14

Visited a dentist
Yes 3.61± 3.63 0.053

No 4.74 ± 4.17

Note: *Statistically significant.
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the population and females demonstrated significantly 
greater high dental anxiety (16.7%) than males (6.9%).2 

Similarly, the mean dental anxiety score in our sample of 
mothers was 13.89 (SD ± 5.33), which is higher than 
reported in females in studies from China,27 Greece,28 U. 
K,2 and Iran.3

Recently, Goyal et al conducted a study on 200 
mother–child pairs in India and found that children of 
mothers with extreme dental anxiety demonstrated the 
highest caries experience and maternal dental anxiety 
was significantly related to children’s caries experience 

in the primary dentition (P < 0.001). The study also 
demonstrated the highest score of the Modified Gingival 
Index in children of mothers with extreme dental anxiety 
and the lowest score in children of mothers with no dental 
anxiety.22 Additionally, the studies by Khawja et al17 and 
Ain et al1 showed a significant positive association 
between maternal anxiety and dental caries in Indian chil
dren. In a study of 235 children in Croatia by Gavic et al 
the parental anxiety level was shown to be a significant 
predictor variable that affected the incidence of active 
caries in children.20

8%

26.60%

16.10%

27.60%

21.60%

5 (no anxiety)

6-10 (low anxiety)

11-14 (moderate anxiety)

15-18 (high anxiety)

≥ 19 (extreme anxiety)

Levels of dental anxiety among mothers 

Figure 2 Distribution of dental anxiety levels among participating mothers.

2.42

2.52

3.18

2.42

3.35

Feelings about next day dental treatment

Feelings while sitting in waiting room

Feelings about tooth drilling

Feelings about scaling and polishing

Feelings about local anesthetic injection

Mean score of items of MDAS questionnaire 

Figure 1 Mean score of items of MDAS questionnaire among participating mothers.

Table 3 Relationship Between Maternal Dental Anxiety and Children’s Caries Experience

Maternal Dental Anxiety Caries Experience (dmft) P-value Caries Experience (DMFT) P-value

No anxiety (0–5) 2.56 ± 4.59 0.07 0.37 ± 1.02 0.826

Presence of anxiety (6–25) 4.45 ±3.92 0.44 ±1.09
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A review confirms that dental anxiety leads to irregular 
dental visits, delay and canceled appointment, and low 
patient satisfaction with dental care.29 According to the 
vicious cycle of dental anxiety by Armfield et al, indivi
duals with dental anxiety avoid seeking dental care which 
aggravates their dental problems (oral diseases, infections, 
pain, and oral dysfunctions). The multitude of these pro
blems further exacerbates dental anxiety and the negative 
behavior of avoidance of dental visits.30 Unless appropri
ate measures are taken to manage dental anxiety, its unto
ward consequences keep adding more dental and 
psychological problems to patients. When mothers’ do 
not visit dentists because of their dental anxiety, then 
their behavior of dental care avoidance may also continue 
for their children thus contributing to the increased burden 
of oral disease in them. Furthermore, dental anxiety runs 
in families as a recent study reported that dental anxiety 
has 30% heritability, therefore, these genetic influences are 
important in the development of dental anxiety in parents 
and their children.31 The relationship between dental anxi
ety in children with dental anxiety in their parents and 
irregular dental attendance was reported by Milsom et al, 
who confirmed that dentally anxious children were 1.6 
times more likely to have dentally anxious parents and 
3.33 times more likely to perform irregular dental 

visits.32 The interplay of culture, gender, age, genetics 
should be considered because these factors may affect 
expression and measurement of dental anxiety in 
children.9,31 In Saudi Arabia, extreme dental anxiety/pho
bia affected a considerable population of pregnant women 
(16.1%) and most participants (83.6%) did not recognize 
the importance of regular dental checkup.7 Therefore, 
dental visit avoidance behavior due to dental anxiety in 
mothers may also affect dental attendance patterns of their 
children resulting in poor oral health (untreated decay). 
This may explain why dentally anxious mother had chil
dren with increased caries experience in the present study.

About half the sample of children in our study had 
pain on eating in the last 6 months. Despite dental pain is 
a distressing experience for children and a worrying situa
tion for the family, however, only about one-third of 
children utilized dental care in the present study. The 
high occurrence of untreated decay in both primary and 
permanent dentitions in the present study may account for 
a large number of children suffering from dental pain.33 

The importance of visiting the dentist was emphasized in 
a previous study where visiting the dentist before one year 
was significantly associated with a reduced likelihood 
(odds ratio: 0.34, 95% CI: 0.24, 0.49) of having pain 
than attending a dental office after a year.34 Our study 

Table 4 Relationship Between Maternal Dental Anxiety and Children’s Untreated Decay

Untreated Decay in Primary Dentition Sound Primary Dentition P-value

Mean Maternal Anxiety score 14.49 ± 5.08 12.24 ± 5.67 0.008*

Untreated Decay in Permanent Dentition Sound Permanent Dentition

Mean Maternal Anxiety score 13.59 ± 6.23 13.96 ± 5.14 0.714

Note: *Statistically significant.

13.21

14.76

Low caries experience in primary dentition
(dmft 0-4)

High caries experience in primary dentition
(dmft 5-20)

Mean maternal dental anxiety score 

P
= 

0.
04

Relationship between maternal dental anxiety and caries experience 

Figure 3 Relationship between maternal dental anxiety and caries experience in children.
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also shows reduced dental caries experience in the pri
mary dentition of children who visited a dentist. These 
findings underscore the need for visiting dentists to pre
vent caries and other oral problems including pain. Other 
factors that have the greatest influence on inequalities in 
dental caries in children in Saudi Arabia include fluoride 
levels, oral hygiene behaviors, dietary habits, and feeding 
practices.11

Considering the findings of this study, it is important to 
emphasize better oral health education of parents to encou
rage dental attendance of their children for positive oral 
health outcomes. Dental home should be started early in 
life and dentally anxious mothers should be involved in 
implementing prevention strategies to have dental visits 
more appealing to their children. Dental care providers 
should utilize appropriate strategies to reduce dental anxi
ety among adult female patients which has a significant 
influence on the oral health of their children. The present 
study provided a snapshot of attitudes and behaviors of 
mothers regarding dental anxiety, and dental attendance 
and caries experience in their children in Saudi Arabia.

However, there are certain limitations to the present study. 
The deficiencies in sampling and representativeness should 
be considered when interpreting the study results. The gen
eralizability of the study findings to the populations in other 
regions of Saudi Arabia should be avoided because data were 
collected from the participants living in a large metropolitan 
city in the country. Other limitations of the study which could 
bias its results include cross-sectional study design and self- 
reported data. In the future, a nationally representative sample 
of mothers and children should be used to investigate the 
influence of maternal dental anxiety including sociodemo
graphic factors on caries and other oral conditions in children.

Conclusion
Our study found a high occurrence of maternal dental 
anxiety and dental caries in children. The children of 
dentally anxious mothers demonstrated higher caries 
experience in primary dentitions than the children of non- 
anxious mothers. The study also found a statistically sig
nificant relationship between maternal dental anxiety and 
untreated decay in the primary dentition. Dental profes
sionals should identify dentally anxious mothers, provide 
them quality treatment ensuring high satisfaction, and raise 
awareness about the importance of routine dental care to 
achieve optimal oral health for their children.

Disclosure
The authors report no conflicts of interest in this work.
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