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Abstract: Background: Environmental tobacco smoke (ETS) has been linked to behavioral problems,
but no study has assessed its relationship with dental anxiety. Therefore, this study’s goal is to
assess the relation between ETS and both behavioral problems and dental anxiety among children.
Methods: The study sample was collected from two centres in Jeddah from October 2019 to January
2020. Inclusion criteria included healthy 5–16-year-old children having their first dental visit with no
emergency complaint. The questionnaire including general information, ETS exposure, the child’s
anxiety using the Abeer Children Dental Anxiety Scale (ACDAS) and dental behavior using the
Frankl Behavioral Rating Scale. Results: Of 500 children, 337 (67.4% response rate) responded to
the questionnaire, among whom 201 (59.6%) had been exposed to passive smoking compared to 136
(40.4%) who had not. Exposed children had a statistically significantly greater tendency to develop
anxiety (p = 0.002) and demonstrate uncooperative behavior (p = 0.006). Generalized linear mode and
binary regression analyses suggested that ETS has a statistically significant effect on children’s dental
anxiety and behavior (p < 0.05). Conclusions: Children exposed to ETS demonstrated statistically
significantly higher anxiety levels and uncooperative behavior in the dental clinic compared to those
who were not exposed.

Keywords: dental anxiety; Abeer Anxiety Scale; Franke Behavior Rating Scale; secondhand smoker;
children; cooperative patients; dental clinic

1. Introduction

Dental anxiety occurs often in children. It is described as a psychological feature or
emotional response to a stimulus or experience related to a dental treatment. In children,
dental anxiety could greatly influence the child’s oral health condition and management.
It has been shown to lead to inflated levels of unhealthy and extracted teeth, episodes of
dental pain, and a resulting reduction in their oral health quality of life. Poor oral health
can also have notable physical consequences for children, such as disturbed sleep, reduced
oral intake, and delayed growth and development. In addition, it may also affect their
concentration and lead to poor performance in school. Social interactions with peers can
even be affected adversely and children can become subject to bullying because of the
appearance of their teeth [1].

Studies showed multiple etiological factors related to negative child’s behavior and
anxiety in the dental clinics such as cultural background, parental anxiety, pain and dis-
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comfort, age, sociodemographic factors, and genetic and previous dental or sibling experi-
ence [2–4].

In addition, studies have suggested that there is a correlation between children’s
environmental tobacco smoke (ETS) exposure and a variety of mental and behavioral
problems including anxiety [5,6]. Studies of each of these problems has suggested distinct
effects of both pre- and postnatal exposure associated with parental smoking, and the
effects seem to be greatest during fetal development and the first several years of life [7,8].
With respect to older children, ETS has been related to mental problems in those aged 8–15
years [9].

ETS is the smoke exhaled from burning tobacco products. Known also as second-
hand smoking, passive smoking, or involuntary smoking [10], ETS is among the major
health problems that threatens human health around the world and is still one of the most
common indoor pollutants worldwide that affect children and adults [11].

Tobacco smoke contains several toxic carcinogenic chemicals [7]. The major chemical
component is nicotine, exposure to which has been proven to have a significant effect on
multiple organ systems prenatally, including the nervous, respiratory, and cardiovascular
systems [12]. The effect of ETS may differ from one individual to another depending upon
the time and duration of exposure. The cumulative lifespan of exposure to tobacco is
related to its’ cumulative harmful effect [8,13].

Studies have shown different prevalence of tobacco smoking in Saudi Arabia [14]. It
ranged from 12.2% to 52% [15]. A recent study reported more than 40% paternal smoking
in Saudi Arabia [16]. This high prevalence had many social contexts among our popula-
tion. The kingdom of Saudi Arabia has been going through many changes in the society,
especially in the last decade. Serious bans and fines has been only effective since 2016 [17].
Despite the serious efforts from the Saudi government to reduce the spread of smoking
and increase the population awareness of associated negative smoking sequalae, smok-
ing prevalence is still high. In addition, the real effect of tobacco smoking on children
could be underestimated because of their high level of ETS exposure especially from their
parents [12,18].

Therefore, the objective of this study was to assess the relation between ETS exposure
and both behavior and anxiety of healthy children in a dental clinic.

2. Materials and Methods
2.1. Subjects

The research question for this study is “do exposure to ETS influence children’s
behavior in the dental clinic?” To answer this research question, we conducted a cross-
sectional study from 1 October 2019 to 30 January 2020, in two dental referral centers in
Jeddah, Saudi Arabia, i.e., King Abdul-Aziz University Dental Hospital (KAUDH) and
King Fahad Armed Forces Hospital (KFAFH). The KAUDH and KFAFH Research Ethics
Committee, # 05-12-19 and #334, respectively, approved the study.

The sample size was calculated using OpenEpi online calculator with 80% power
according to Johnson et al.’s (2000) study results [19]. The suggested sample size was 255.
We anticipated 40% nonresponse rate and increased the sample size to 500.

Inclusion criteria included healthy children 6–16 years old, escorted by one of their
parents, who had not received emergency dental treatment before, and had one dental visit
with a simple dental procedure, such as prophy, fluoride, or fissure sealants. Exclusion cri-
teria included unescorted children, those 16 or older and 5 years or younger, and those who
had an emergency or comprehensive dental treatment or were medically compromised.

2.2. Methods

Two interns interviewed parents, children, and dentists to complete a data collection
form composed of three sections: Section 1 included general information about the child
and sociodemographic data, Section 2 recorded the child’s ETS exposure, and Section 3
his/her dental anxiety and behavior was assessed using the Abeer Children Dental Anxiety
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Scale (ACDAS) and Frankl Behavioral Rating Scale (FB). The ACDAS is a validated anxiety
scale both in English and Arabic that structures for children 6 years and older with reported
Cronbach’s alpha (α) of 0.90 [20].

It includes three main components: Part A: the child’s dental assessment (13 questions);
Part B: cognitive section (three questions), and Part C: the section that includes the parent–
dentist assessment of the child’s behavior (three questions). Part A assesses the child’s
self-reported feelings when faced with dental experiences using three faces: Face 1 indicates
happy feeling. Face 2 indicates a neutral, fair, and feeling of OK. Face 3 indicates anxious
and scared feeling. The child was required to select a face, and each face was given a score
from 1 to 3. The summed score for Part A of the ACDAS ranges from 13 to 39, in which a
child is considered anxious if his/her score overall is ≥26 [20]. See Supplementary File S1.

In addition, the dentist used the FB to assess the child’s behavior after a simple dental
procedure, such as fluoride, prophy, or fissure sealant. The FB scale ranges from definitely
negative (−−ve) (refusing treatment, crying loudly, acting fearful, or any other overt
evidence of extreme negativism); negative (−ve) (reluctant to accept treatment); positive
(+ve) (accepts treatment, but at times cautious), to definitely positive (good rapport with
the dentist, interested in the dental procedures, laughing, and enjoying the situation). The
FB was grouped into two (−−ve and −ve under uncooperative and +ve and ++ve under
cooperative) to simplify the statistical analysis, particularly, the regression analysis.

The questionnaire also included general questions on the child’s and his/her parents’
sociodemographic variables. It divided parental education into high if their education was
more than high school and low if their education was high school or less. Family income
was divided into low (less than 4000), moderate (from 4000 to 10,000), and high (more than
10,000) Saudi Riyals per month.

The final version of the English and Arabic versions of the questionnaire was validated.
Face validity was conducted with 10 mothers. They were asked whether they had any
difficulty understanding or answering any of the questions and the questions were modified
accordingly. Then five experts validated the questionnaire’s content by calculating the
Item-Content Validity Index (I-CVI) and the Scale-Content Validity Index (S-CVI), which
sums to 100%. Reliability Statistics for ACDAS using Cronbach’s alpha was 0.961, which
showed a good internal consistency.

The dental interns involved in collecting the data were trained and calibrated by
assessing the consistency of their data collection after they interviewed a small group
of subjects.

2.3. Statistical Analysis

SPSS v. 16 (Inc., Chicago, IL, USA) was used for data entry and analysis. Frequen-
cies and percentages were calculated for categorical variables and means for continuous
variables. The t-test was used to compare group means. Multiple linear regression model
was used to assess the most significant factor among the sociodemographic variables and
ETS exposure related to the total score of the child’s dental anxiety (dependent factor),
according to Part A of the ACDAS. Binary Regression analysis was used to assess the
effect of sociodemographic characteristics and ETS exposure (predictors) on the child’s
anxiety and behavior according to the FB combined into the two groups (cooperative and
uncooperative: dependent factors); the significance level was set at p < 0.05.

3. Results

The data collection forms were distributed to 500 participants who were enrolled
at the time of the study in both hospitals and met the inclusion criteria. Of those, 337
responded for a 67.4% response rate. The age group 6– <8 years constituted almost half of
participants (43.6%) followed by the 8– <10 years children who constituted 33.2% of the
study sample and 23.1% were 10 years or older. The sample included 159 (47.2%) females,
178 (52.8%) males, 177 (52.5%) and 146 (43.3%) with high school paternal and maternal
education, respectively, and 104 (30.9%) with a high family income. In addition, 201 (59.6%)
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children were exposed to ETS compared to 136 (40.4%) who were not. Among those who
were exposed to ETS, 80 (39.8%) were 6– <8 years, 71 (35.3%) were 8– <10 years, 50 (24.9%)
were 10 years or more, 107 (53.2%) were males, 94 (46.8%) were females, 104 (51.7%) and 93
(46.3%) of them had fathers and mothers with high education, respectively, and 59 (29.4%)
had a high family income. Comparable percentages were observed among the nonexposed
with no statistically significant difference between the two groups (p > 0.05: See Table 1).

Table 1. Sociodemographic characteristics of included sample by environmental tobacco smoking
(ETS) exposure.

Variable

ETS
Total

n = 337 (%) X2 pExposed
n = 201 (%)

Not Exposed
n = 136 (%)

Age (years)
6– 80 (39.8) 67 (49.3) 147 (43.6)

2.96 0.2278– 71 (35.3) 41 (30.1) 112 (33.2)
10+ 50 (24.9) 28 (20.6) 78 (23.1)

Child gender Female 94 (46.8) 65 (47.8) 159 (47.2)
0.03 0.853Male 107 (53.2) 71 (52.2) 178 (52.8)

Paternal
education

Below university 97 (48.3) 63 (46.3) 160 (47.5)
0.12 0.727University or higher 104 (51.7) 73 (53.7) 177 (52.5)

Maternal
education

Below university 108 (53.7) 83 (61.0) 191 (56.7)
1.76 0.185University or higher 93 (46.3) 53 (39.0) 146 (43.3)

Family
income (SR)

<3000 34 (16.9) 26 (19.1) 60 (17.8)
1.15 0.5643000–10,000 108 (53.7) 65 (47.8) 173 (51.3)

>10,000 59 (29.4) 45 (33.1) 104 (30.9)

X2: Chi square.

When assessing the relation between ETS and children’s dental anxiety (Part A),
children exposed to ETS showed statistically significantly greater mean anxiety score
(p = 0.024) compared to unexposed children. The distribution of the sample according
to dental anxiety (Part A) is shown in Table 2, where all questions showed statistically
significant differences between children exposed and not exposed to ETS (p < 0.05).

With respect to Part B of the ACDAS (cognitive), there was a statistically significant
relation between children who were worried about losing control in the dental clinic
and ETS (p = 0.031). For Part C (child assessment), both parents and the dentist rated
ETS children statistically significantly more “OK” than “happy” and more “scared” than
“happy” among ETS exposed children (p = 0.002) and (p = 0.021), respectively. In addition,
children exposed to ETS showed statistically significantly more uncooperative behavior
(p = 0.006) compared to unexposed children according to the FB scale (See Table 3).

Moreover, the multiple linear regression model and binary logistic regression analyses
were conducted to assess sociodemographic factors and ETS exposure’s effect on children’s
dental anxiety with the ACDAS and FB as dependent factors. ETS showed a statistically
significant relation to ACDAS Part A (p = 0.002); Part B: if the child was worried about
losing control (p = 0.027, OR = 0.60, 95% CI = [0.37 to 0.94]); Part C: the way the parents and
dentist rated the child (p = 0.027, OR = 1.77, 95% CI = [1.07 to 2.91]) and (p = 0.011, OR = 1.92,
95% CI = [1.16 to 3.17]), respectively, and FB (p = 0.003, OR = 2.01, 95% CI = [1.26 to 3.21]):
see Tables 4 and 5).



Int. J. Environ. Res. Public Health 2021, 18, 319 5 of 10

Table 2. Distribution of the study children by their dental anxiety and exposure to environmental tobacco smoking (ETS).

Abeer Children Dental Anxiety Scale (ACDAS)

ETS

p
Exposed

n = 201 (%)
Not Exposed
n = 136 (%)

Child Dental Anxiety Happy OK Scared Happy OK Scared

How do you feel in waiting area? 49.8 19.9 30.3 64.7 14.7 20.6 0.025 *
How do you feel when doctor is wearing a mask? 52.2 14.9 32.8 67.6 16.2 16.2 0.002 *

How do you feel when you are lying down on dental chair? 53.2 19.4 27.4 65.4 18.4 16.2 0.038 *
How do you feel when doctor exams you with mirror? 59.2 8.0 32.8 68.4 19.9 11.8 <0.001 *

How do you feel when you feel strange taste in your mouth? 43.8 17.4 38.8 52.2 28.7 19.1 <0.001 *
How do you feel having a pinch feeling in your gum? 31.3 26.4 42.3 40.4 35.3 24.3 0.003 *

How do you feel when you have anesthesia (numbness in lips
or tongue)? 38.8 17.4 43.8 48.5 25.7 25.7 0.003 *

How do you feel when the dentist cleans your teeth with the
buzzy electric arm? 44.3 19.4 36.3 51.5 27.2 21.3 0.011 *

How do you feel when hear the sound of the instrument? 34.2 28.6 37.2 44.8 32.8 22.4 0.015 *
How do you feel when you smell the material and the

instrument of the dentist? 47.3 23.4 29.4 54.4 27.9 17.6 0.05 *

How did you feel when your tooth was extracted? 31.3 17.9 50.7 42.6 25.0 32.4 0.004 *
How did you feel when the doctor applied a rubber mask to

your face? 31.8 35.3 32.8 28.7 50.7 20.6 0.01 *

How did you feel having a pinch feeling in your hand? 31.8 38.8 29.4 29.4 51.5 19.1 0.039 *

Total dental anxiety score, mean (SD) 25.14 (9.63) 22.07 (7.77) t = 2.26

Mean difference (95% CI) 0.226 (0.029, 0.422) p = 0.024 *

* Significant at p = 0.05 (Chi square test or t test for total anxiety score).

Table 3. Distribution of the study children by their cognitive, assessment, and behavior in relation to environmental tobacco
smoking (ETS) exposure.

Abeer Children Dental Anxiety Scale (ACDAS)
ETS

pExposed
n = 201 (%)

Not Exposed
n = 136 (%)

Child cognitive:

Does the child feel shy in the clinic? Yes 78 (38.8) 49 (36.0)
0.610No 123 (61.2) 87 (64.0)

Does he feel shy about the way his teeth look? Yes 92 (45.8) 49 (36.0)
0.075No 109 (54.2) 87 (64.0)

Is he worried about losing control? Yes 137 (68.2) 77 (56.6)
0.031 *No 64 (31.8) 59(43.4)

Child Assessment:

Did he have previous dental treatment? Yes 104 (51.7) 66 (48.5)
0.56No 97 (48.3) 70 (51.5)

What do you expect his behavior to be in his first visit?
Happy 99 (49.3) 58 (42.6) 0.001 *

OK 34 (16.9) 47 (34.6) 0.002
Scared 68 (33.8) 31 (22.8) 0.360

How do you rate his behavior in his visit?
Happy 92 (45.8) 75 (55.1) 0.056 a

OK 37 (18.4) 29 (21.3) 0.89
Scared 72 (35.8) 32 (23.5) 0.021 *

Frankl Scale

−−ve 58 (28.9) 30 (22.1) 0.048 *,a

−ve 34 (16.9) 13 (9.6) 0.45
+ve 42 (20.9) 31 (22.8) 0.28

++ve 67 (33.3) 62 (45.6) 0.042 *

Grouped Frankl Scale ** Cooperative 109 (54.2) 94 (69.1)
0.006 *Uncooperative 92 (45.8) 42 (30.9)

* Significant at p = 0.05 (Chi square test). ** −ve and −−ve were grouped under uncooperative; +ve and ++ve were grouped under
cooperative. a Reference groups.
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Table 4. Multiple linear regression model for Abeer Children Dental Anxiety Scale (ACDAS) Part A
by sociodemographic variables and ETS exposure.

Variable
Unstandardized

Coefficients Std. Error Standardized
Coefficients t p

B Beta

Constant 51.533 11.234 4.587 0.000
Child’s age (years) −1.568 0.822 −0.104 −1.909 0.057

Child’s gender 0.270 3.755 0.004 0.072 0.943
Paternal education 2.240 4.253 0.032 0.527 0.599
Maternal education 1.820 4.409 0.026 0.413 0.680
Family income (SR) −5.060 2.844 −0.100 −1.779 0.076

ETS exposure 12.163 3.823 0.172 3.182 0.002 *
Dependent variable is total ACDAS score linearly transformed into 0–100 by the formula, transformed value
= (actual value − minimum possible value) × 100/possible range. Dummy independent variables: gender
(male = 1), paternal/maternal education (university or higher = 1), ETS exposure (exposed = 1). * Significant at
p = 0.05 ETS: environmental tobacco smoking.

Table 5. Multiple binary logistic regression for children’s cognitive, assessment, and behavior on sociodemographic
variables and environmental tobacco smoking (ETS) exposure.

Child Cognitive

Variable

Does the Child Feel Shy in
the Clinic?

Does He Feel Shy about the
Way His Teeth Look?

Are You Worried about
Losing Control?

p OR (95% CI) p OR (95% CI) p OR (95% CI)

Age (years)
6– a 0.058 0.424 0.086
8– 0.365 0.71 (0.34, 1.49) 0.899 1.05 (0.52, 2.1 0.116 1.85 (0.86, 3.99)

10+ 0.468 1.36 (0.6, 1.49) 0.342 1.45 (0.68, 3.11 0.793 1.12 (0.48, 2.58)

Gender
Female

0.136 0.70 (0.44, 1.12) 0.315 1.26 (0.81, 1.96) 0.88 1.03 (0.66, 1.64)Male

Paternal
education

Below university
0.451 1.23 (0.72, 2.12) 0.261 1.34 (0.81, 2.22) 0.834 0.94 (0.55, 1.62)University or higher

Maternal
education

Below university
0.161 0.67 (0.38, 1.17) 0.537 0.85 (0.51, 1.43) 0.164 0.67 (0.39, 1.17)University or higher

Family
income (SR)

<3000 a 0.057 0.884 0.843
3000–10,000 0.085 0.53 (0.25, 1.09) 0.695 0.87 (0.44, 1.73) 0.777 1.11 (0.53, 2.33)

>10,000 0.020 * 0.52 (0.30, 0.90) 0.648 0.90 (0.51, 1.48) 0.559 1.17 (0.69, 2.01)

ETS
Yes

0.625 0.89 (0.55, 1.43) 0.062 0.65 (0.41, 1.02) 0.027 * 0.60 (0.37, 0.94)No

Child Assessment

Has your child had previous
dental treatment?

What do you expect the child’s
behavior to be in his first dental

visit? (parents) **

How do you rate his
behavior?

Age (years)
6– a 0.926 0.959 0.682
8– 0.756 1.12 (0.55, 2.27) 0.936 0.97 (0.45, 2.08) 0.954 1.02 (0.47, 2.13

10+ 0.934 1.03 (0.48, 2.23) 0.809 0.90 (0.39, 2.07 0.605 0.80 (0.34, 1.87)

Gender
Female

0.315 1.26 (0.80, 1.97) 0.936 1.02 (0.63–1.66) 0.963 1.02 (0.63, 1.65)Male

Paternal
education

Below university
0.24 0.74 (0.44, 1.23) 0.530 0.84 (0.49, 1.45) 0.264 0.73 (0.42–1.27)University or higher

Maternal
education

Below university
0.384 0.79 (0.47, 1.34) 0.213 1.43 (0.81, 2.52) 0.056 1.74 (0.99–3.05)University or higher

Family
income (SR)

<3000 a <0.001 * 0.352 0.168
3000–10,000 0.032 * 2.13 (1.06, 4.25) 0.485 1.31 (0.62, 2.79) 0.165 1.70 (0.81, 3.58)

>10,000 <0.001 * 2.86 (1.7, 4.81) 0.149 1.52 (0.86–2.67) 0.068 1.71 (0.96–3.02)

ETS
Yes

0.417 0.83 (0.53, 1.30) 0.027 * 1.77 (1.07, 2.91) 0.011 * 1.92 (1.16, 3.17)No
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Table 5. Cont.

Child Cognitive

Variable

Does the Child Feel Shy in
the Clinic?

Does He Feel Shy about the
Way His Teeth Look?

Are You Worried about
Losing Control?

p OR (95% CI) p OR (95% CI) p OR (95% CI)

Frankl Behavior Rating Scale ***

Age (years)
6– a 0.622

0.9268– 1.03 (0.51, 2.11)
10+ 0.576 0.80 (0.37, 1.75)

Gender Female
Male

0.171 1.37 (0.87, 2.15)

Paternal
education

Below university
0.434 0.82 (0.49, 1.36)University or higher

Maternal
education

Below university
0.193 1.04 (0.84, 2.41)University or higher

Family
income (SR)

<3000 a 0.570
3000–10000 0.42 1.33 (0.67, 2.65)

>10000 0.838 0.95 (0.57, 1.59)

ETS
Yes

0.003 * 2.01 (1.26, 3.21)No

** Happy and OK answers were grouped under “not scared” and compared with scared; * Significant at p = 0.05; a Reference groups;
*** −ve and −−ve were grouped under uncooperative; +ve and ++ve were grouped under cooperative.

4. Discussion

This study assessed the associations between children’s dental anxiety and environ-
mental tobacco smoke exposure (ETS). Our results supported previous research that has
demonstrated that ETS exposure was related to increased rates of behavior problems in
general [21,22]. However, the uniqueness of our study consisted of showing ETS’ effect on
children’s anxiety and behavior problems in dental clinics. We found that children exposed
to ETS exhibited greater anxiety and uncooperative behavior in dental clinics compared to
those who were not.

Dental anxiety is a major problem that is related to fewer dental visits and affects the
quality of dental treatment patients perceive [23]. Recent studies have shown increased
dental anxiety even when all efforts were made to improve methods for dental manage-
ment [4]. Understanding the etiology and risk factors related to children’s anxiety could
help control and improve the quality of children’s dental care in the future.

The prevalence of dental anxiety reported in our study was 59.6%, which was more
than that reported by the World Health Organisation (WHO) in 2004, 40% [11], and what
has been reported in other studies carried out in Saudi Arabia [20,24]. Fayad et al.’s (2017)
study was conducted on 21–50 year old dental patients (51.6%), and Al-Namankany’s
(2017) research was conducted on 6–14 year old school girls (47.6%) [20,25]. The increased
prevalence in recent years of those who smoke in the presence of children highlights the
problem’s importance. It also calls those responsible for children’s healthcare to improve
parental and community awareness of passive smoking’s negative effects on children.
Moreover, our study’s advantages over previous studies were that it had a larger sample
size, was carried out in the dental setting after a simple dental procedure, included children
with no previous dental experience, and was conducted on children of both genders.

This study found a statistically significant effect of ETS on children’s anxiety specifi-
cally and behavior in response to dental treatment overall. This was supported by several
cohort and cross-sectional studies, some of which had large sample sizes, which reported
that ETS, as well as mothers’ tobacco use during pregnancy, is associated with general
behavior, hyperactivity/inattention, and emotional problems in children [5,6,21,22,25–30].
Moreover, a cross-sectional study with a sample size of 2357 Spanish children reported that
children who were exposed to ETS at home for 1 h or more per day were associated with a
higher frequency of mental disorders and conduct problems [27].
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Moreover, the study reported that more children were exposed to ETS among mothers
with less education (53.7%) compared to those with higher education (46.3). Although
this difference was not statistically significant, it was supported by a previous study that
reported that ETS affected mothers with lower educational levels to a greater degree
(76.7%) [31]. In addition, Kamel et al., (2019) reported that adult females with a lower
education had a higher prevalence of dental anxiety that could affect their children’s anxiety
in turn [32]. In addition, Soares et al., (2016) reported a negative effect of family income and
child’s anxiety, which supported the statistically significant relation in the binary regression
analysis between low family income and children’s dental anxiety found in this study [33].
Moreover, although Wu et al., (2018) reported no significant effect of family income, they
still reported a family effect on children’s anxiety [34].

In Part C of the ACDAS, both parents and dentists rated children nearly equally as
happy, OK, or scared. This differs from what was reported in a previous study, which
indicated that British parents rated their children behavior more negatively than did
teachers [35].

This is the first study to measure the relation between ETS exposure and children’s
behavioral problems in dental clinics. Generally, most previous studies have used ques-
tionnaires the children and parents answered to assess the child’s behavior. However,
this study used a questionnaire three people answered: the child, parents, and dentist.
Another strength of this study was that all of the children included had no previous dental
experience and had received only a simple procedure on the day of their interview. These
inclusion criteria strengthened the study’s outcomes, as other research has considered a
previous painful dental experience as one of the main risk factors in dental anxiety [36].

One limitation of this study was that parental anxiety was not assessed. However,
this was avoided to decrease the questionnaire’s length and allow more responses from
the children and parents. Moreover, as it is reported in the literature that smoking affects
smokers’ behavior and anxiety, parents who smoke are expected to have greater anxiety,
which could have affected their children’s anxiety indirectly. Another limitation is that
the simple dental procedure carried out on the children during their first dental visit was
conducted by several residents who use different techniques to manage behavior. We
tried to overcome this limitation by restricting the behavior management techniques that
the residents used to tell-show-do and distraction. In addition, the large range in the
children’s age could have affected the result, as older children are expected to have less
dental anxiety than younger children [32]. However, although not significant, the mean
age of the nonexposed group in our study was younger (7.79 ± 2.43) than the exposed
group (8.1 ± 2.32) which favored the results of the exposed group.

The generalizability of this study is limited. Nevertheless, it could be partially gener-
alized as it includes two main referral centers in Jeddah city serving a larger number of
Saudi children, i.e., one from the west (KAUDH) and the other from the East (KFAFH). In
addition, both hospitals serve different population sectors. Moreover, the gender and the
frequency of young age children (less than 12 years) distribution included in the sample
are similar to the general Saudi population [37]. However, the frequency distribution of
included older children is less than that the general population. This is because adolescence
may seek treatment in primary healthcare clinics, with general dentist or in adult dental
clinics, rather than pediatric dental clinics [38].

Future research with even greater sample sizes and a questionnaire that describes the
duration and time of ETS exposure fully are recommended to elaborate and understand ETS’
effect further. Moreover, healthcare providers and public health services should improve
the public’s awareness of ETS’ adverse effects on children to prevent their exposure to it,
and improve their quality of health.

5. Conclusions

Children exposed to ETS demonstrated statistically significantly higher anxiety levels
and uncooperative behavior in a dental clinic compared to those who were not. Therefore,
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this study recommends enquiring about children’s ETS exposure as part of assessing and
planning their behavior management during dental visits.
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