Effects of Secondhand Smoke Exposure on Childhood Caries
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INTRODUCTION

e Dental caries, the most common chronic childhood disease,’ is an infectious disease caused primarily by
the colonization of Streptococcus mutans (S. mutans).? In addition to nutrition, various elements contribute
to the multifactorial nature of dental caries, such as genetics, behaviors, and environmental factors.?

e Secondhand Smoke (SHS) originates from the burning of tobacco products such as cigarettes, cigars,
hookahs, or pipes, and comprises both exhaled mainstream smoke from a smoker and sidestream smoke
emitted from the burning end of a cigarette.*°

e Nicotine is the main addictive substance in tobacco® and cotinine is the major metabolite of nicotine.’
Nicotine stimulates the proliferation of S. mutans, exacerbating the onset of cavities among smokers.?

e The developmental stage of infants and young children makes them particularly susceptible to the health
ramifications of SHS exposure.® SHS has been linked to negative impacts on children's health, such as
premature birth, restricted fetal growth, higher rates of perinatal death, exacerbated and more frequent
asthma episodes, respiratory symptoms, inhibited lung growth, behavioral issues, and reduced academic
performance.%910.1

e From the oral health perspective, tobacco use can result in oral cancer, periodontitis, compromised wound
healing, melanosis, leukoplakia, and loss of periodontal support.'? Therefore, it is biologically reasonable
that SHS exposure could potentially increase the risk of caries, especially in early childhood.

PURPOSE

e The purpose of this retrospective chart review is to determine whether Early Childhood Caries (ECC) or
Severe Early Childhood Caries (S-ECC) are associated with SHS exposure in the household.

e |tis hypothesized that children with SHS exposure in the household are at greater risk of having ECC or
S-ECC compared to children with no SHS exposure.

METHOD

e Participants
o Inclusion criteria were as follows: patients 13 years of age and younger seen for an examination
between January 1, 2018 and January 1, 2022 with American Society of Anesthesiologists (ASA)
classification status | or Il; and examined under the care of a pediatric dental resident and an
attending.
e Procedure

o Aretrospective chart review was completed using American Dental Association (ADA) procedure
codes from the ADA Code on Dental Procedures and Nomenclature (CDT) for comprehensive exam
(D0150), periodic exam (D0120), and an exam for patients younger than three years of age (D0145).

o From the electronic health record (EHR) software, Dentrix Enterprise, which was available to study
personnel using a password-protected login.

o A quota sampling method was used to obtain at least 150 subjects in each exposure group (SHS
exposed or unexposed). Demographic and study data was recorded using REDCap. The sum of the
number of decayed, missing due to caries, and filled teeth due to caries (dmft score) was calculated
to quantify dental health status.

e Statistical Analysis

o Descriptive statistics included mean and standard deviation (SD) for continuous variables.

o Bivariate tests included t-tests for continuous variables and chi-square tests for categorical variables.

o Associations of SHS exposure with dmft scores were assessed by multiple linear regression with
adjustments for other demographic and clinical variables.

o Additionally, odds ratios were calculated using logistic regression to examine the association between
SHS exposure and caries experience.

o The threshold of significance was set at <0.05.

TABLE 1. Demographic characteristics according to SHS* status

(n=310)
Age
0-3 years
4-5 years
6-9 years
10-13 years
Gender
Female
Male
ASA
1
2
Race

African American
Asian
Hispanic
Mediterranean
White
Caries
Yes
No
ECC*
Yes
No
S-ECC*
Yes

No

FIGURE 1. SHS* status across caries subcategories

Total
n=310 (%)

58 (18.7)
72 (23.2)
146 (47.1)
34 (11.0)

161 (51.9)
149 (48.1)

111 (35.8)
199 (64.2)

6 (1.9)
8 (2.6)
245 (79.0)
13 (4.2)
38 (12.3)

277 (89.4)
33 (10.6)

50 (16.1)
260 (83.9)

96 (31.0)
214 (69.0)

SHS status across caries subcategories

ECC

S-ECC

Non ECC/S-ECC Caries

No Caries

Caries

No SHS

n=160 (%)

14 (9.4)
34 (21.1)
86 (53.8)
25 (15.6)

89 (55.6)
71 (44.4)

56 (35.0)
104 (65.0)

2 (1.2)
2 (1.2)
143 (89.4)
2(1.2)
11 (6.9)

132 (82.5)
28 (17.5)

23 (14.4)
137 (85.6)

24 (15.0)
136 (85.0)

43 (28.7)

38 (25.3)

60 (40.0)
9 (6.0)

72 (48.0)
78 (52.0)

55 (36.7)
95 (63.3)

4(2.7)
6 (4.0)
102 (68.0)
11 (7.3)
27 (18.0)

145 (96.7)
5 (3.3)

27 (18.0)
123 (82.0)

72 (48.0)
78 (52.0)

@ No Smoke Exposure (n=160) B Smoke Exposure (n=150)
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TABLE 2. Logistic Regression Results for S-ECC*

associated with SHS
Odds ratio with p-valuet
SHS
<0.0001%

SHS Yes vs No 4 598

95% Wald
Confidence Limits

2.614 8.086

TABLE 3. Mean dmft* score and mean number of decayed,
missing, and filled teeth according to Secondhand Smoke
Exposure

Variables Overall Score No Smoke Smoke
(n=310) Exposure Exposure

(n=160) (n=150)
Mean dmft 7.54 (5.17) 6.05 (4.95) 9.13 (4.93) <0.001%
score * (SD)
Mean decayed 3.27 (3.33) 2.72 (3.14) 3.84 (3.43) 0.003%
Teeth = (SD)
Mean missing 1.10 (2.19) 0.49 (1.11) 1.75 (2.79) <0.001%
Teeth = (SD)
Mean filled 3.28 (3.38) 2.87 (2.89) 3.72 (3.80) 0.027%

Teeth £ (SD)

TABLE 4. Regression test results in determining the effects
of different variables in relation to dmft* score

| [tem | estmae | suaror | stisic | pvaot

(Intercept) 0.13828 0.45508 2.763 0.30
SHS No Ref Ref Ref Ref
Yes 0.30394 0.13435 2.262§ 0.021
Race African Ref Ref Ref Ref
American
Asian -0.2942 0.56124 -0.524 0.60
Hispanic -0.19562 0.43163 -0.453 0.65
Mediterranean -0.14511 0.51477 -0.282 0.78
White -0.06976 0.45766 -0.152 0.88
Gender Female Ref Ref Ref Ref
Male -0.13915 0.11854 -1.174 0.24

* Abbreviations:SHS=secondhand smoke; ECC=early childhood caries;
S-ECC=severe early childhood caries; ASA=American Society of Anesthesiologists
classification status; dmft=decayed, missing, and filled primary teeth; SD=standard
deviation.

T Chi-squared analysis (Table 1); Logistic regressions analysis (Table 2);

T-test (Table 3); Multivariable regression analysis (Table 4).

T Statistically significant.

§ 2.262 unit increase in dmft score in secondhand exposure.

RESULTS

e Out of 1,400 charts reviewed, a total of 310 patients qualified for the study and were included in the analysis.
o 1,090 charts were omitted because they lacked documentation of social history or failed to meet the inclusion criteria.
o The mean age was 6.11 £ 2.78 (SD) years (ranging from 1 to 13 years old).
e A significant difference in S-ECC was observed between SHS exposed and unexposed groups (48.0% and 15.0%, respectively; P< 0.001) (Table
1; Figure 1).
o No significant difference in ECC prevalence was observed between the SHS and no SHS exposure groups (p = 0.476).
o Atotal of 72 (48.0%) children experienced S-ECC with SHS while a total of 24 (15.0%) exhibited S-ECC without SHS.
e Children with SHS exposure were more likely to have S-ECC (odds ratio [OR], 4.598; 95% CI, 2.514-8.086) (Table 2).

e A t-test analysis revealed that patients who had SHS exposure had significantly higher mean dmft scores than patients who reported no SHS
exposure (9.13 £ 4.93 versus 6.05 £ 4.95; P<0.001) and also at every individual level of the dmft metric (decayed, missing, filled) (p= 0.003, P<
0.001 and p= 0.027, respectively) (Table 3).

e Those exposed to SHS had a significantly higher estimate of dmft score compared to those not exposed (estimate= 0.30394, std. error= 0.13435,
statistic= 2.262, p-value = 0.02) (Table 4).

LIMITATIONS AND STRENGTHS

e Strengths
o Utilized a metric of dmft scores, which is a validated and precise tool to quantify caries status' compared to other studies.
o Focused on patients aged 13 years and younger, specifically examining S-ECC and ECC and its association with SHS
o Studied multiple variables.
e Limitations
o Information on SHS was obtained by participants' narrative social history and is likely an underestimation of SHS exposure in subjects
m  SHS exposure omission by the charting clinician due to charting error or not inquiring about exposures
m Recall bias and social desirability bias in subjects discussing their personal health choices with a clinician
o Quota sampling can lack random or systematic selection.
o Those exposed to third hand smoke or residual contamination from tobacco smoke that remains on a variety of indoor surfaces is a possibility
that was not accounted for due to the limitations of the standard clinical documentation in the chart.
o The duration of SHS exposure and variations in the types of tobacco products were not considered.
o Other confounding variables which can influence caries risks and dmft
m Oral hygiene, exposure to fluoride, diet, habits and fetal exposure to maternal smoking.
o The nature of this retrospective study did not allow for use of a biological marker.

CONCLUSIONS

e Patients who had SHS exposure had significantly higher dmft scores and a higher prevalence of S-ECC than patients who reported no SHS
exposure.
e Pediatric dentists should utilize a holistic approach to caries risk reduction and prevention counseling that includes inquiring about SHS exposure.
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