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Abstract

Background: The aim of this study is to use data representative of the U.S. population to determine if households
(HHs) age, birth country, and marital status, are strong predictors as HHs education for dental sealants, restorations,
and caries in children 5 to 19 years of age.

Methods: A cross sectional analysis was performed with oral health data from three waves of the National Health
and Nutrition Examination Survey (NHANES 2005 to 2010). The sample size consisted of children 5 to 19 years of
age (n=9151) and households > 18 years of age (n=31,034). Dependent variables included the number of children
with dental sealants, restorations, and caries. HHs independent variables consisted of gender, age, race, country of
birth, HHs education level, marital status, and HHs spouse education. Multivariate regression analysis models were
adjusted for HHs citizenship, health insurance, family size, and children age categories.

Results: The prevalence of children 5-19 years of age with dental sealants, restorations, and caries was 31.3, 43, and
15.8% respectively. The odds of children having sealants were higher among HHs with a college education or above
OR 2.05 [1.54.-2.73] vs. HHs with a <9th grade, in HHs ages 39-49 (OR 1.78 [1.41-2.24) vs. 18-29 years of age,
and in HHs spouses with a college education and above OR 1.71 [1.14-2.56] vs. HHs with a < 9th grade. The
odds of having at least one restored tooth were higher in children from HHs born in Mexico 1.74 [1.44-2.10]
vs. US born. The highest odds for caries were among children from HHs that were never married 191 [1.47-
2.48] vs. married HHs. In HHs with a college education the odds for caries in children were 0.31 (0.22-0.43)
for college and above, and 0.78 (0.60-1.01) for some college.

Conclusions: The odds of children having dental sealants were higher in HHs with a college education, however, HHs
ages 30-49 provided higher odds for sealants than spouses with college education. HHs birth place increased the odds
of children with restorations more than HHs education. Children from HHs that never married had higher odds of
experiencing dental caries. Recognizing the impact of these HHs characteristics could augment efforts in the prevention
of adverse oral health outcomes in U.S. children.

Households’ age, country of birth, and marital status, stronger predictor variables than education in the prevalence of
dental sealants, restorations, and caries among US children 5-19 years of age, NHANES 2005-2010.
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Background

The preponderance of evidence attests that children’s oral
health is associated with multiple biological and sociode-
mographic factors. Likewise, income and education are
frequently associated with health status globally. House-
holds’(HHs) sociodemographic characteristics influence
on children’s oral health frequently include race, income,
education, and health insurance coverage [1-4]. Maternal
health and marital status, birth place, work and living en-
vironments, and social support also play a significant role
in children’s access to dental care [5, 6]. Households’
income and education directly correlate with children’s
access to preventive and restorative dental care and in-
directly with dental caries or decay [1, 7, 5, 8]. Most
studies using examination data representative of the
U.S. population e.g.,, National Health and Nutrition
Examination Survey (NHANES) frequently include HHs
income and education to measure associations with chil-
dren’s oral health. These studies do not simultaneously
measure associations that include HHs variables such as;
age, gender, citizenship, country of birth, marital status,
family size, with the prevalence of dental sealants, restora-
tions, and caries in children [9, 10]. The aim of this study
is to use data representative of the U.S. population to de-
termine if households (HHs) age, birth country, and mari-
tal status, are reliable predictors as HHs education for the
prevalence of dental sealants, restorations, and caries in
U.S. children 5 to 19 years of age.

Methods
Data source and sample
A cross sectional analysis of the NHANES (2005 to
2010) oral health data sets was conducted. Written in-
form consent forms are collected for specimen storage
and continuing studies including use of DNA. NHANES
uses a multistage probability sample of approximately
5000 persons that are representative of the US civilian,
noninstitutionalized population. Health interviews are
conducted in respondents’ homes, and health measure-
ments are performed in mobile examination centers. A
physician, a dentist, medical and health technicians, and
dietary and health interviewers, comprise the study team
at examination centers [11]. Since 2005 the NHANES
Basic Screening Examination (BSE) had been conducted
by health technologists and in the 2009-2010 cycle by
dental hygienists. The BSE does not include radiographs.
Children 5 to 19 years of age (n=9151) and households
older than 18 years (n = 31,034) were included in the study
sample. NHANES examination data sets include a row for
each child or person that was examined. HHs variables
such as gender, age, country of birth, education, are data
attributes of children that had an oral health BSE. Discrep-
ant associations in variables are defined as those that are
not in agreement with findings from peer reviewed studies
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using the same NHANES data sets, NHANES reported
prevalence trends of dental indicators (e.g., sealants, car-
ies), and expected outcomes associated with key determi-
nants of health (e.g., poverty, educational).

Dependent variables

Dependent variables include: the presence of at least one
tooth with cavitated decay (ohxdecay); at least one tooth
with a dental restoration (ohxrest); and at least one
tooth with one dental sealant (ohxseal) for children age
5 years and older (2005 to 2008 exams cycles). In 2009—
2010 the dental BSE included children 3—19 years of age,
however only ages 5-19 were included in the present
study. No changes in the variables for HHs were made
in the study examination years (2005-2010). Binary vari-
ables were created for the 3 dependent variables (dental
sealants, restorations, and caries).

From the combined 2005-2010 data sets, 2597 persons
had at least one dental sealant, 10,805 a restored tooth,
and 4079 one dental caries. In children 5 to 19 years of
age, the present study sample consisted of 2286 with a
sealant, 3819 with restored, and 1615 with caries respect-
ively. The present study three dependent variables had less
than 10% of missing data values.

Independent variables

In NHANES a household is defined as the first household
member 18 years of age or older listed on the household
member roster, who owns or rents the residence where
members of the household reside [12]. The present study
used the following HHs demographic variables: gender
(DMDHRGND), age (DMDHRAGE), country of birth
(DMDHRBRN), education level (DMDHREDU), marital
status (DMDHRMAR), and HH spouse education
(DMDHSEDU). Analysis of race/ethnicity of Hispanics or
Latinos data is provided in two categories, “Mexican
Americans” and “Other Hispanics”. New categorical vari-
ables were derived from the HHs: age in four 4 categories
(18-29, 30-49, 50-59, and 60 and over); country of birth
in two (US, Mexico, Else); and 3 categories for marital
status (married and or partner; widow, divorced, or sepa-
rated; and never married). A categorical variable for chil-
dren stratified ages was created (5-9, 10-14, and 15-19
years of age).

Covariates

Bivariate measures of associations were used to identify
the following potential confounders associated with the
outcome variables (dental sealants, restorations, caries)
and predictors HHs demographic variables: a) Income two
categories, above and below 100% of the Federal Poverty
Level; b) Citizenship two categories, citizen and non-citi-
zen; ¢) Health Insurance two categories, with and without
health insurance; d) Family Size three categories, 1-3,
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4-6, and 7 or more family members, and children age
categories.

Statistical analysis

Stata version 12.1 (Texas, USA) was used for analysis. The
data set was set up with survey (svy) commands to account
for the complex survey design of NHANES data when de-
termining variance estimates. A variable using the proper
weight formula was created following NHANES guidelines
(gen wtmec6yr = 1/3*wtmec2yr). An age standardization
weight variable was created using NHANES methods and
US Census 2000 population data.
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Data sets containing demographic, dental examination,
and health insurance variables were merged for each
cycle (i.e., 2005-2006, 2007—-2008, and 2009-2010). The
merged files were then appended to a single data file.
The sum of persons with dental sealants, restorations,
and caries, in each individual exam cycle was verified for
accuracy with the total sum found in the appended data
file.

Bivariate analysis provided the unweighted sample size
and weighted percentage for dependent, independent,
and covariate variables of both children and HHs. This
was stratified by the following race categories: Mexican

Table 1 Selected Characteristics of Children 5-19 years of age, NHANES, 2005-2010 (n=9151).

Mexican Other Non-Hispanic Non-Hispanic Other Race/Multi- Total P value
American Hispanic White Black Racial
N (%) 2668 787 2701 2479 516 9151
Sex 04658
Male 1345 (51.1) 397 (48.9) 1398 (51.9) 1259 (50.0) 256 (49.0) 4655 (51.1)
Female 1323 (48.9) 390 (51.1) 1303 (48.1) 1220 (50.0) 260 (51.0) 4496 (48.9)
Age 0.0084
5-9 921 (36.66) 281 (33.68) 914 (30.66) 756 (31.27) 188 (3442) 3060
(32.00)
10-14 896 (33.99) 259 (32.55) 876 (33.71) 832 (33.76) 174 (36.83) 3037
(33.91)
15-19 851 (29.35) 247 (33.77) 911 (35.63) 891 (34.97) 154 (28.75) 3054
(34.09)
Education (age 6-19) 0.0376
Never Attended 209 (9.22) 63 (7.60) 215 (7.95) 175 (7.80) 50 (8.90) 712 (8.14)
st - 8th 1483 (62.0) 439 (59.2) 1437 (57.2) 1318 (57.3) 288 (63.2) 4965 (58.3)
9th — 12th 693 (26.6) 203 (29.5) 731 (30.1) 712 (30.1) 122 (23.2) 2461 (294)
>HS 60 (2.40) 24 (3.70) 103 (4.20) 111 (4.81) 21 (472) 319 (4.05)
Poverty <0.0001
< 100% FPL 947 (36.0) 267 (32.8) 479 (12.8) 827 (33.6) 127 (19.5) 2647 (20.5)
>100% FPL 1711 (64.0) 520 (67.2) 2205 (87.2) 1642 (66.4) 388 (80.5) 6466 (79.5)
Dental Ages
Indicators
Sealant 6-9 170 (24.1) 49 (21.7) 182 (27.8) 114 (20.0) 34 (26.7) 549 (25.7) 0.1051
13- 148 (34.4) 59 (38.7) 219 (44.7) 112 (26.4) 40 (49.7) 578 (409)  <0.0001
15
Restoration 6-9 383 (54.0) 87 (39.7) 248 (36.7) 195 (34.2) 47 (30.6) 960 (38.7) 0.0001
13— 248 (523) 66 (46.1) 236 (45.0) 197 (43.1) 53 (579 800 (46.6) 0.0489
15
Caries 6-9 191 (27.1) 43 (19.5) 121 (16.5) 152 (26.5) 32 (18.0) 539 (19.8) 0.0008
13- 84(180) 16 (13.2) 49 (7.92) 86 (20.1) 10 (9.17) 245 (11.2) < 0.0001
15
Sealant 5-19 640 (26.7) 212 (28.1) 822 (344) 458 (21.0) 154 (37.5) 2286 (31.3) < 0.0001
Restoration 5-19 1308 (51.9) 314 (433) 1070 (41.6) 921 (404) 206 (43.7) 3819 (43.0) 0.0011
Caries 5-19 546 (22.0) 120 (16.2) 362 (12.7) 503 (22.5) 84 (16.4) 1615 (15.8) < 0.0001

Federal Poverty Level (FPL)

100% of Federal Poverty Level for 1 person ($10,830), 2 persons ($14,570), 4 persons ($22,050)
“Unweighted sample size and weighted percentage of subjects in each strata of subject characteristic
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Table 2 Selected Characteristics of Households > 18 years of age, NHANES, 2005-2010

Mexican Other Non-Hispanic Non-Hispanic Other Race Including Multi-  Total P value
American Hispanic White Black Racial

N (%)a 7388 2683 12,463 6878 1622 31,034

Sex < 0.0001
Male 4225 (59.0) 1236 (48.6) 6788 (56.7) 2824 (41.9) 833 (56.2) 15,906

(54.7)
Female 3163 (41.0) 1447 (51.4) 5675 (43.3) 4054 (58.1) 789 (43.8) 15,128
(453)

Age <0.0001
18-29 yrs. 1634 (22.7) 461 (17.4) 1777 (12.7) 1320 (194) 282 (15.7) 5474 (14.9)
30-49yrs. 3985 (55.4) 1416 (57.1) 5517 (45.7) 3186 (46.9) 914 (54.5) 15,018

(47.9)
50-59yrs. 838 (124) 327 (12.5) 1740 (184) 1022 (17.3) 221 (17.7) 4148 (17.3)
60+ yrs. 931 (9.50) 478 (13.0) 3429 (23.2) 1350 (16.3) 203 (12.2) 6391 (19.8)

Education <0.0001
<9th 2303 (31.6) 481 (17.8) 534 (2.85) 288 (3.90) 124 (6.60) 3730 (6.80)
9-11th 1580 (21.8) 534 (19.9) 1442 (9.54) 1518 (22.0) 160 (7.85) 5234 (12.6)

HS/GED 1469 (20.4) 552 (21.5) 3246 (25.5) 1703 (26.2) 317 (174) 7287 (24.3)
Some College 1209 (18.2) 652 (26.7) 3714 (314) 2171 (333) 390 (25.1) 8136 (30.0)
College + 507 (8.04) 355 (14.1) 3223 (30.8) 994 (15.0) 565 (43.0) 5644 (26.6)

Poverty < 0.0001
< 100% FPL 2518 (32.7) 787 (26.9) 1958 (9.50) 1880 (25.0) 382 (15.2) 7525 (14.9)
> 100% FPL 4844 (67.3) 1896 (73.1) 10,459 (90.5) 4977 (75.0) 1236 (84.8) 22,953

(85.1)

Marital Status < 0.0001
Married/Living 5311 (74.1) 1727 (68.5) 8646 (72.9) 3114 (47.7) 1137 (77.3) 19,935
partner (70.1)

Widowed/ 1132 (154) 506 (17.9) 2551 (18.5) 1724 (25.5) 234 (12.0) 6147 (18.6)
Divorced/
Separated
Never married 664 (10.5) 355 (13.5) 1050 (8.62) 1762 (26.7) 190 (10.7) 4021 (11.4)
Family Size <0.0001
1-3 2100 (32.1) 1080 (41.7) 7435 (62.5) 3443 (54.1) 702 (48.5) 14,760
(56.4)

4-6 3987 (52.3) 1276 (479) 4598 (35.0) 2970 (40.5) 778 (46.3) 13,609
(389)

7+ 1301 (15.6) 327 (104) 430 (2.50) 465 (5.40) 142 (5.20) 2665 (4.70)

Federal Poverty Level (FPL)

100% of Federal Poverty Level for 1 person ($10,830), 2 persons ($14,570), 4 persons ($22,050)
2Unweighted sample size and weighted percentage of subjects in each strata of subject characteristic

American, Other Hispanic, Non-Hispanic White, Black,
and Other Race including multiracial. Bivariate analysis
was used to calculate the prevalence of children (ages
5-19) with sealants, restorations, and caries by each of the
HHs demographic variables. The same method was used
to determine associations between HHs predictor variables
and covariates. In similar associations between HHs char-
acteristics and children clinical outcomes, the smallest pro-
portion of preventive interventions, e.g. sealants, would be
expected to result in a higher proportion of restored teeth
and caries — HHs age 18-29. A conflicting association in a

smaller proportion of sealants would entail lower propor-
tions of restored teeth and caries- male HHs vs females
(Table 3).

Logistic regression was used to calculate the odds of
children having dental sealants, restorations, and caries,
by each of the HHs predictor variables (i.e., gender, age,
country of birth, education, marital status, and spouse
education). For each of the three dental dependent vari-
ables an unadjusted model was followed by adjustments
for HHs income and insurance coverage (Model 1), and
Model 1 plus HHs citizenship and family size (Model 2)
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Households' Characteristics

Dental Outcomes in Children 5-19 years of age (%) °

Sealants P value Restorations P value Caries P value

Sex 0.1028 02153 00174
Male 30.1% 42.2% 14.5%

Female 32.5% 43.9% 17.3%

Age, years <0.0001 0.1310 0.0158

18-29 20.6% 46.3% 20.6%
30-49 32.9% 42.0% 152%
50-59 33.9% 45.0% 14.6%

60+ 24.5% 46.3% 19.2%

Birth Country 0.0815 0.0102 0.0003
us 32.0% 42.5% 15.3%

Mexico 25.8% 50.3% 23.0%
Else 31.9% 40.9% 14.6%

Education <0.0001 <0.0001 <0.0001
<9th 22.0% 49.3% 24.4%
9-11th 24.1% 49.3% 22.1%

High School 29.2% 44.2% 19.6%
Some College 31.8% 45.0% 15.5%
College 39.9% 34.0% 6.8%

Race <0.0001 0.0011 <0.0001
Mexican American 26.7% 51.9% 22.0%

Other Hispanic 28.1% 43.3% 16.2%
Non-Hispanic White 34.4% 41.6% 12.7%
Non-Hispanic Black 21.0% 40.4% 22.5%
Other Race / Multi-Racial 37.5% 43.7% 16.4%

Poverty < 0.0001 0.0067 < 0.0001
>100% FPL 33.2% 42.0% 13.7%
< 100% FPL 24.2% 47.4% 24.3%

Citizen 0.0002 0.1019 < 0.0001
Yes 31.9% 43.3% 15.1%

No 20.0% 38.0% 30.1%

Insurance <0.0001 0.9431 < 0.0001
Yes 32.6% 43.0% 14.2%

No 21.8% 432% 27.9%

Education Spouse < 0.0001 <0.0001 <0.0001
<9th 24.7% 49.7% 20.7%
9-11th 28.7% 482% 20.7%

HS/GED 27.2% 424% 14.3%
Some College 324% 42.4% 15.6%
College + 40.2% 32.9% 6.9%

Marital Status 0.0573 0.0100 <0.0001
Married/partner 32.2% 41.3% 14.2%
Widow/divorced/separated 31.3% 45.9% 18.1%

Never married 25.7% 45.9% 22.0%
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Table 3 Children’s Sealant, Restoration, and Caries prevalence by Household Characteristics, NHANES, 2005-2010 (Continued)

Households' Characteristics

Dental Outcomes in Children 5-19 years of age (%) °

Sealants P value Restorations P value Caries P value
Family Size 0.0094 00115 0.0057
1-3 31.6% 46.2% 15.2%
4-6 32.0% 413% 153%
7+ 24.7% 47.0% 22.2%

Federal Poverty Level (FPL)

100% of Federal Poverty Level for 1 person ($10,830), 2 persons ($14,570), 4 persons ($22,050)
2Unweighted sample size and weighted percentage of subjects in each strata of subject characteristic

not shown. After removing income the odds ratios did
not change 10% or more and the variable was deleted
from the adjusted models. Children age categories were
added in the final adjusted model.

The Stata variance inflation factor (vif) command after
the regression was used to check for multicollinearity.
Covariate variables for race, income, health insurance,
children’s age, and citizenship were tested for interaction
with predictor variables and dependent variables.

Results

From the study sample of children 5-19years of age
(n=9151), 51.1% were males, 32, 33.91 and 34.09%, were
5-9, 10-14, 15-19years of age respectively, and 20.5%
lived under 100% of the Federal Poverty Level (FPL)
(Table 1). The study HHs sample (n =31, 034) included
54.7% males, 47.9% in the age range 30-49, 26.6% with a
college or above education, 14.9% living below 100% of
the FPL, 11.4% never married, 56.4% had a family size of
1-3 members, 82.8% had health insurance, and 92.2%
were US citizens. Mexican Americans and other Hispanics
HHs had the highest proportion of persons living under
100% of the FPL, with less than a 9th grade education, no
health insurance and a non-citizen status. HHs from
Other Race/Multiracial had the highest percentage of be-
ing married or living with a partner, Mexican Americans,
Non-Hispanic White, and Other Hispanic ranked 2nd,
3rd, and 4th (Table 2).

In bivariate analysis, sealants were more prevalent
among children from HHs with spouses with a college or
above education (40.2%), HHs with a college or above
education (39.9%), non-Hispanic White HHs (34.4%),
HHs ages 50-59 (33.9%), and ages 30-49 (32.9%), and
HHs with insurance (32.6%). Children from non-citizen
HHs had the lowest sealant prevalence (20%). Children
from HHs of Mexican-American ancestry and birth place
had the highest prevalence of restored teeth (51.9%) and
(50.3%) respectively. A college education or above for both
the HHs and their spouses resulted in the lowest preva-
lence of restored teeth (32.9%) and (34%) respectively in
children. Children’s caries prevalence was higher among
non-citizens and uninsured HHs (30.1%) and (27.9%), and

lowest in children from HHs and spouses with college of
above education (6.9%) (Table 3).

After adjusting for HHs health insurance, citizenship,
family size, and children’s age categories, the odds of chil-
dren having sealants were higher among HHs with a col-
lege education or above OR 2.05 [1.54.-2.73] vs. HHs with
a < 9th grade, in HHs ages 39-49 (OR 1.78 [1.41-2.24) vs.
18-29 years of age, and in HHs spouses with a college
education and above OR 1.71 [1.14-2.56] vs. HHs with
a<9th grade. Lowest odds for sealant were among chil-
dren from HHs of non-Hispanic Black ancestry 0.60
[0.48-0.75]. The odds of having restored teeth were higher
in children of HHs born in Mexico 1.74 [1.44—2.10], never
married HHs 1.21 [1.02-1.43] and those widowed/di-
vorced/separated 1.18 [1.01-1.39]. Lowest in HHs with
college or above education 0.46 [0.33-0.63]. The highest
odd for caries was among children from HHs that were
never married 191 [1.47-2.48]. Children from female
HHs had an OR of 1.26 (1.06—1.50) for caries when com-
pared to male HHs. Children living in HHs with a college
education 0.31 [0.22—0.43] had the lowest odds for caries
(Table 4).

Discussion

Results from this study indicate that after controlling for
health insurance, citizenship, family size, and children
age categories, having HHs with ages 30-49 could sig-
nificantly have higher odds of a child receiving dental
sealants than HHs spouses with a college education or
above. HHs birth place increased the odds of children’s
experiencing dental restorations more than HHs with
college education. HHs with a marital status “Never
Married” provided the highest odds for dental caries in
children.

To the best of the author’s knowledge, this study is the
first to use recent NHANES data to measure the associa-
tions between HHs gender, age categories, marital status,
country of birth, and the prevalence of children’s dental
sealants, restorations, and caries. The findings in this
study agree with other research that reports disparities in
Mexican-American and Black or African-American chil-
dren’s prevalence of caries and dental sealants [13-15].
Similar to the present study researchers have found positive
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Table 4 Children (5-19 years) Odds Ratio sealants, restorations, caries and Household Characteristics, NHANES, 2005-2010

Households Characteristics Adjusted® OR (95% Cl) Adjusted® OR (95% Cl) Adjusted® OR (95% Cl)
Sealants Restorations Caries
Sex
Male 1 1 1
Female 1.11 (0.97-1.26) 1.07 (0.95-1.20) 1.26 (1.06-1.50) [3]
Age, years
18-29 1 1 1
30-49 1.78 (141-2.24) [1] 0.79 (0.66-0.95) [3] 0.75 (0.61-0.93) [3]
50-59 1.65 (1.22-2.23) [2] 0.77 (0.62-0.97) [3] 0.83 (0.63-1.10)
60+ 1.12 (0.76-1.66) 0.87 (0.62-1.21) 1.01 (0.57-1.79) 3]
Race/Ethnicity
Mexican American 1 1 1
Other Hispanic 0.99 (0.72-1.37) 0.65 (0.50-0.85) [2] 0.76 (0.59-0.98) [3]
Non-Hispanic White 1.18 (1.00-1.40) 0.55 (0.45-0.67) [1] 0.69 (0.55-0.86) (2]
Non-Hispanic Black 0.60 (0.48-0.75) [1 0.53 (0.45-0.63) [1] 140 (1.15-1.71) [2
Other / Multiracial 1.50 (1.12-2.00) 3] 0.66 (0.50-0.87) [2] 0.82 (0.61-1.12)
Birth Country
us 1 1 1
Mexico 0.96 (0.77-1.18) 1.74 (1.44-2.10) [1] 1.02 (0.80-1.32)
Else 1.12 (0.86-1.49) 1.04 (0.85-1.28) 0.74 (0.57-0.96) (3]
Education
<9th 1 1 1
9-11th 1.03 (0.78-1.37) 092 (0.72-1.18) 1.09 (0.87-1.36)
High School 1.31 (1.03-1.68) 3 0.72 (0.59-0.92) 3] 0.98 (0.81-1.20)
Some College 142 (1.12-1.82) [3] 0.73 (0.57-0.92) [3] 0.78 (0.60-1.01) [3]
College or above 2.05 (1.54-2.73) [1] 046 (0.33-0.63) [1] 0.31 (0.22-043) 1]
Marital Status
Married/partner 1 1 1
Widow/divorced/separated 0.90 (0.75-1.09) 1.18 (1.01-1.39) [3] 1.50 (1.24-1.80) [1]
Never married 0.69 (0.53-0.92) [3] 1.21 (1.02-1.43) [3] 191 (1.47-248) [1]
Education Spouse
<9th 1 1 1
9-11th 1.07 (0.64-1.66) 0.89 (0.62-1.28) 132 (0.92-1.88)
HS/GED 0.92 (0.59-142) 0.67 (047-0.94) [3] 091 (0.65-1.28)
Some College 1.21 (0.81-1.80) 0.68 (0.50-0.93) [3] 1.01 (0.70-1.46)
College or above 1.71 (1.14-2.56) [3 046 (0.33-0.64) [1] 041 (0.29-0.58) [1]

(P < 0.001) *Adjusted for household reference person insurance, citizenship, family size, children age
2(P < 0.005) Federal Poverty Level (FPL), High School (HS), General Educational Development (GED)
3(P < 0.05) Federal Poverty Level (FPL) 100% of Federal Poverty Level for 1 person ($10,830), 2 persons ($14,570), 4 persons ($22,050)

associations between children prevalence of dental sealants
and parents with higher educational attainment and having
dental insurance [16-18]. Bivariate analysis in the present
study confirms that the prevalence of children’ dental seal-
ants, restorations, and caries was higher in homes where
females HHs (owns or rents house) when compared to
male HHs. After adjusting for covariates, female HHs only

significantly increased the odds of children having caries.
Although not significant, children from female HHs had
slightly higher odds for sealants and restorations. Higher
health literacy among female HHs and a better understand-
ing of the value of prevention (sealants) may explain the
present study findings on children’s dental sealants. After
adjusting for race, education, age, and number of children,
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female oral health literacy has been associated with better
reported oral health status [19].

In the present study the highest odds of having chil-
dren with dental caries were linked to HHs that never
married followed by HHs widows/separated/divorced
(Table 4). The high risk of caries in children has been
associated with single-parent households [20-22]. Au-
thors using NHANES data reported that even though
disparities in caries prevalence may be decreasing across
racial and ethnic groups, only non-Hispanic Black chil-
dren 15 year of age experienced a significant decrease in
caries experience [23]. These findings differ from the
present study where in Non-Hispanic Black HHs the
odds of children’s dental caries were 40% higher when
compared to children’s odds from “Mexican American”
HHs. In a systematic review on parental influences on
the development of caries in children aged 0—6 years, the
age of the mother had no clear effect on the risk of car-
ies in children [24]. Similarly the present study did not
find significant associations between HHs ages 50-59
and the odds of children having caries. However both of
these studies findings differ from a longitudinal study
where caregivers age was associated with new non-cavi-
tated caries lesions in children 2-5 years of age [25].

The present study was not able to measure the influ-
ence of HHs oral health literacy on children’s dental
indicators. Caregivers’ oral health literacy has been asso-
ciated with children oral health status [26, 27]. NHANES
data on fluoride products as dietary supplements are not
linked to subjects participating in the oral health BSE
and the confounding effects of fluoride on the preva-
lence of restorations and caries could not be measured
in the present study. Underreporting of caries or tooth
decay may result in NHANES studies since the BSS does
not include radiographs that can detect interproximal
lesions. In the United States (US), poverty is measured
by the Federal Poverty Level (FPL). During 2010, families
living at the US 100% of Federal Poverty Level were con-
sider poor if their annual income was $10,830 for one
person, $14,570 for two persons, and $22,050 for 4 per-
sons. In 2014, US median income was higher among
those aged 45 to 54 and married couples, and more
females and persons without a high school diploma lived
in poverty [28]. Worldwide poverty is measured differ-
ently from the US. Age, marital status, and education
effects on poverty might not be similar to the US. Re-
sults from this study could possibly not be valid in other
countries.

Conclusions

HHs age, marital status, and gender, could contribute to
a better understanding of the root causes of oral health
disparities in children. Knowledge of the aforementioned
HHs characteristics impact on children’s access to dental
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services could help providers identify families with chil-
dren who are at a greater risk for caries or not benefiting
from preventive dental services. Tailored outreach, case
management, and patient education interventions could
help families and providers to work on strategies to im-
prove children’s oral health.

Abbreviations

BSE: Basic Screening Examination; DMDHRAGE: Age; DMDHRBRN: Country of
birth; DMDHREDU: Education level; DMDHRGND: Gender;

DMDHRMAR: Marital status; DMDHSEDU: Spouse education; FPL: Federal
Poverty Level; HHs: Households; NHANES: National Health and Nutrition
Examination Survey; ohxdecay: Cavitated decay; ohxrest: Dental restoration;
ohxseal: Dental sealant; svy: STATA survey command; USA: United States of
America; vif: STATA variance inflation factor command

Acknowledgements
“Not applicable”

Authors’ contributions
I am the sole author. | solely collected, analyzed, wrote the manuscript, and
approve and agree to by personally accountable for the manuscript.

Funding
No funding received.

Availability of data and materials

For this study | used publicly available data sets from three waves (2005 to
2010) of the National Health and Nutrition Examination Survey (NHANES)
available at: https.//wwwn.cdc.gov/nchs/nhanes/Default.aspxPlease note that
from the link above one must export SAS files from each of the years (2005—
2006), (2007-2008), and (2009-2010) and different data files with
examination, questionnaire, and sociodemographic characteristics. All of
these then need to be appended into a single data file. | can provide the
STATA do files and the single consolidated data file for other to replicate my
tables and data.

Ethics approval and consent to participate

No subject or persons identifiers are included in NHANES and my study was
exempted by Temple university Institutional Review Board (IRB). Statement
from the university IRB: "Your activity is not considered human subjects
research because you are not using private identifiable information.
Consequently, an IRB application is not required.”

The NHANES protocol was approved by the National Center for Health
Statistics Research Ethics Review Board and all participants provided
informed consent.

Written inform consent forms are collected for specimen storage and
continuing studies including use of DNA. https://www.cdc.gov/nchs/nhanes/
participant-eligibility.ntm

Consent for publication

My manuscript does not contain any individual person’s data in any form.
Institutional Review Board (IRB) exempted one of my studies with the same
data sets.

Competing interests
The authors declare that they have no competing interests.

Received: 7 August 2018 Accepted: 21 August 2019
Published online: 27 August 2019

References

1. Vargas CM, Crall JJ, Schneider DA. Sociodemographic distribution of
pediatric dental caries: NHANES I, 1988-1994. J Am Dent Assoc. 1998;129(9):
1229-38. https.//doi.org/10.14219/jada.archive.1998.0420.

2. Standil TR, Li CH, Hyman JJ, Reid BC, Reichman ME. Dental insurance and
clinical dental outcomes in NHANES IIl. J Public Health Dent. 2005:65(4):
189-95. https://doi.org/10.1111/j.1752-7325.2005.tb03017.x.

3. Kumar S, Kroon J, Lalloo R. A systematic review of the impact of parental
socio-economic status and home environment characteristics on children’s


https://wwwn.cdc.gov/nchs/nhanes/Default.aspx
https://www.cdc.gov/nchs/nhanes/participant-eligibility.htm
https://www.cdc.gov/nchs/nhanes/participant-eligibility.htm
https://doi.org/10.14219/jada.archive.1998.0420
https://doi.org/10.1111/j.1752-7325.2005.tb03017.x

Alos-Rullan BMC Oral Health

20.

21.

22.

23.

24.

(2019) 19:195

oral health related quality of life. Health Qual Life Outcomes. 2014. https.//
doi.org/10.1186/1477-7525-12-41.

Edelstein BL. Disparities in oral health and access to care: findings of
national surveys. Ambul Pediatr. 2002;2(2):141-7.

Edelstein BL, Chinn CH. Update on disparities in Oral health and access to
dental Care for America’s children. Acad Pediatr. 2009;9(6):415-9. https://doi.
0rg/10.1016/j.acap.2009.09.010.

Guarnizo-Herrefio CC, Wehby GL. Explaining racial/ethnic disparities in
children’s dental health: a decomposition analysis. Am J Public Health. 2012;
102(5):859-66. https://doi.org/10.2105/AJPH.2011.300548.

Dye BA, Arevalo O, Vargas CM. Trends in paediatric dental caries by poverty
status in the United States, 1988-1994 and 1999-2004. Int J Paediatr Dent.
2010;20(2):132-43. https://doi.org/10.1111/}.1365-263X.2009.01029.x.

Reisine ST, Psoter W. Socioeconomic status and selected behavioral
determinants as risk factors for dental caries. J Dent Educ. 2001; 65(10):
1009-1016.

Griffin SO, Barker LK, Wei L, Li CH, GB AMS. Use of dental care and effective
preventive services in preventing tooth decay among US children and
adolescents — Medical Expenditure Panel Survey, United States, 2003-2009
and National Health and Nutrition Examination Survey, United States, 2005-
2010. MMWR. 2014;63(Suppl 2):54-60.

Al Agili DE, Griffin SO. Effect of family income on the relationship between
parental education and sealant prevalence, National Health and nutrition
examination survey, 2005-2010. Prev Chronic Dis. 2015;12(1):150037. https://
doi.org/10.5888/pcd12.150037.

Centers for Disease Control and Prevention (CDC. “National Health and
Nutrition Examination Survey Data. Hyattsville, MD: US Department of
Health and Human Services, CDC,[2007-10 combined][wwwn.cdc.gov/nchs/
nhanes/search/nhanes07_08.aspx and https://wwwn.cdc.gov/nchs/nhanes/
search/nhanes09_10. aspx]".

Centers for Disease Control and Prevention (CDC). National Center for
Health Statistics (NCHS). National Health and Nutrition Examination Survey
Questionnaire. Hyattsville, MD: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention, [2005-2006] [https://
wwwhn.cdc.gov/Nchs/Nhanes/2005-2006/DEMO_D.htm].

Kaste LM, Drury TF, Horowitz AM, Beltran E. An evaluation of NHANES III
estimates of early childhood caries. J Public Health Dent. 1999;59(3):198-200.
Beltran-Aguilar ED, Barker LK, Canto MT, et al. Surveillance for dental caries,
dental sealants, tooth retention, edentulism, and enamel fluorosis - United
States, 1988-1994 and 1999-2002. J Can Dent Assoc (Tor). 2005;71(10).

Dye BA, Thomton-Evans G, Li X, Lafolla TJ. Dental caries and sealant prevalence
in children and adolescents in the United States, 2011-2012; 2015.

Selwitz RH, Colley BJ, Rozier RG. Factors associated with parental acceptance
of dental sealants. J Public Health Dent. 1992;52(3):137-45.

Ismail Al, Gagnon P. A longitudinal evaluation of fissure sealants applied in
dental practices. J Dent Res. 1995;74(9):1583-90.

Li CH, Albuguerque MS, Gooch BF. Use of dental care and effective
preventive services in preventing tooth decay among US children and
adolescents—Medical Expenditure Panel Survey, United States, 2003-2009
and National Health and Nutrition Examination Survey, United States, 2005-
2010. Use Sel Clin Prev Serv to Improv Heal Infants, Child Adolesc States,
1999-2011. 2014;63(2):54.

Vann WF, Lee JY, Baker D, Divaris K. Oral health literacy among female
caregivers: impact on oral health outcomes in early childhood. J Dent Res.
2010;89(12):1395-400. https://doi.org/10.1177/0022034510379601.

JJ. G, B. E, N. T. Relationship of microbiological, social, and environmental
variables to caries status in young children. Pediatr Dent. 1990;12(4):233-6.
Reid BC, Hyman JJ, Macek MD. Race/ethnicity and untreated dental caries: the
impact of material and behavioral factors. Community Dent Oral Epidemiol.
2004;32(5):329-36. https//doiorg/10.1111/j.1600-0528.2004.00 165 x.
Fisher-Owens SA, Gansky SA, Platt LJ, et al. Influences on children’s oral
health: a conceptual model. Pediatrics. 2007;120(3):e510-20. https://doi.
0rg/10.1542/peds.2006-3084.

Dye BA, Thornton-Evans G. Trends in oral health by poverty status as
measured by healthy people 2010 objectives. Public Health Rep. 2010;
125(6):817.

Hooley M, Skouteris H, Boganin C, Satur J, Kilpatrick N. Parental influence
and the development of dental caries in children aged 0-6 years: a
systematic review of the literature. J Dent. 2012;40(11):873-85. https.//doi.
0rg/10.1016/jjdent.2012.07.013.

25.

26.

27.

28.

Page 9 of 9

Lim S, Tellez M, Ismail Al. Dental caries development among African
American children: results from a 4-year longitudinal study. Community
Dent Oral Epidemiol. 2015;43(3):200-7. https://doi.org/10.1111/cdoe.12140.
Miller E, Lee JY, DeWalt DA, Vann WF. Impact of caregiver literacy on
children’s oral health outcomes. Pediatrics. 2010;126(1):107-14. https;//doi.
0rg/10.1542/peds.2009-2887.

Horowitz AM, Kleinman DV. Oral health literacy: a pathway to reducing oral
health disparities in Maryland. J Public Health Dent. 2012;72(Suppl 1(s1)):
S26-30. https://doi.org/10.1111/j.1752-7325.2012.00316.x.

DeNavas-Walt C, Bernadette D, Proctor USCB. Current Population Reports,
P60-252, Income and Poverty in the United States: 2014. Washington, 2015
Accessed 8/4/19: USS. Government Printing Office. https://www.census.gov/
content/dam/Census/library/publications/2015/demo/p60-252.pdf

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.1186/1477-7525-12-41
https://doi.org/10.1186/1477-7525-12-41
https://doi.org/10.1016/j.acap.2009.09.010
https://doi.org/10.1016/j.acap.2009.09.010
https://doi.org/10.2105/AJPH.2011.300548
https://doi.org/10.1111/j.1365-263X.2009.01029.x
https://doi.org/10.5888/pcd12.150037
https://doi.org/10.5888/pcd12.150037
https://wwwn.cdc.gov/nchs/nhanes/search/nhanes07_08.aspx
https://wwwn.cdc.gov/nchs/nhanes/search/nhanes07_08.aspx
https://wwwn.cdc.gov/nchs/nhanes/search/nhanes09_10.aspx
https://wwwn.cdc.gov/nchs/nhanes/search/nhanes09_10.aspx
https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/DEMO_D.htm
https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/DEMO_D.htm
https://doi.org/10.1177/0022034510379601
https://doi.org/10.1111/j.1600-0528.2004.00165.x
https://doi.org/10.1542/peds.2006-3084
https://doi.org/10.1542/peds.2006-3084
https://doi.org/10.1016/j.jdent.2012.07.013
https://doi.org/10.1016/j.jdent.2012.07.013
https://doi.org/10.1111/cdoe.12140
https://doi.org/10.1542/peds.2009-2887
https://doi.org/10.1542/peds.2009-2887
https://doi.org/10.1111/j.1752-7325.2012.00316.x
https://www.census.gov/content/dam/Census/library/publications/2015/demo/p60-252.pdf
https://www.census.gov/content/dam/Census/library/publications/2015/demo/p60-252.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source and sample
	Dependent variables
	Independent variables
	Covariates
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

