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Abstract

Objectives: Childhood socio-economic status (SES) has long been associated with
later-life oral health, suggesting that childhood is a sensitive period for oral health.
Far less attention has been given to the long-term impact of childhood trauma, abuse,
and smoking on later-life oral health. This study fills the gap in the literature by ex-
amining how adverse childhood experiences—social, psychological, and behavioral—
shape total tooth loss over the life course, with an assessment of the sensitive period,
accumulation, and social mobility models from life course research.

Methods: Data are drawn from the 2012 Health and Retirement Study (HRS) merged
with multiple HRS data sources to obtain childhood information (N = 6,427; age > 50).
Adverse childhood experiences include childhood financial hardship, trauma, abuse,
and smoking. Total tooth loss is measured to assess poor oral health in later life.
Educational attainment and poverty status (since age 51) are measured as adult ad-
versity. Current health conditions and health behaviors are assessed to reflect the
correlates of oral health in later life.

Results: The sensitive period model indicates that childhood trauma such as parental
death or divorce (odds ratio [OR] = 1.37, 95% confidence interval [Cl] = 1.04, 1.80),
physical abuse (OR = 1.17, 95% Cl = 1.03, 1.34), and low educational attainment (<
high school; OR = 1.52, 95% CI = 1.04, 2.22) are associated with higher odds of total
tooth loss in later life. Poverty status was not associated with the outcome. There
was a clear graded relationship between accumulation of adverse experiences and
oral health, which supports the accumulation model. In the social mobility model,
older adults who occupied a stable disadvantageous position were more likely to be
toothless (OR = 1.77,95% Cl = 1.08, 2.90) compared to those who did not face adver-
sity in any case. Neither upward nor downward mobility mattered.

Conclusions: Failing oral health in older adults, especially total tooth loss, may have
its roots in adverse experiences such as childhood trauma, abuse, and low educa-
tional attainment. Findings also suggest that oral health in later life may be more
influenced by accumulation of adversity rather than changes in social and economic

position over the life course.
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1 | INTRODUCTION

Oral diseases are one of the most common and expensive health
problems to treat.! Among other oral diseases, total tooth loss (eden-
tulism) is considered a major public health problem in the United
States, particularly for older adults. A recent report indicates nearly
20% of the population aged over 50 are edentulous.? Retaining ex-
tant healthy teeth becomes critical in later life as it significantly af-
fects “healthy aging,” from functioning,® to well-being,* to longevity.”

Most of the previous work on this subject has identified adult
socio-economic status (SES)“"7 and health conditions® as key risk
factors for tooth retention in adulthood. Only a few empirical stud-
ies have investigated the association between early-life adversities
and oral health and focused primarily on socio-economic factors
(e.g., financial hardship) as a key predictor that shapes oral health
over time.”*! Psychological and behavioral factors (e.g., childhood
trauma, abuse, and smoking) have received little research attention,
although their adverse associations with adult oral health have been
well-documented.*? To date, there are only a few population-based
studies of older adults containing current oral health status and
retrospective childhood information. While the existing results are
based on samples in the international contexts,” %1% how childhood
experiences shape oral health among older adults in the United
States remains largely overlooked. The current study contributes to
this line of research by exploring the impact of childhood trauma,
abuse, and smoking together with financial hardship in a nationally
representative sample of older adults in the United States, and with
attention to total tooth loss.

Conceptually, there are three models in life course research that
explain the association between childhood experiences and health
outcomes in later life.}* First, the sensitive period model suggests
that later-life health has its origins during sensitive periods of de-
velopment. In this model, childhood experiences are hypothesized
to have a direct effect on health in later life, independent of adult
experiences.14 The argument is that early stress induced by adverse
childhood experiences may impair later-life health through “biologi-
cal embedding,” where early stress alters neurological response sys-
tems and damages immune systems.'® In the context of oral health,
immune systems dysregulated by stressful experiences may increase
susceptibilities to pathogenic bacteria and oral infection, potentially

leading to tooth decay or periodontal diseases,'¢
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one of the proximal
causes of tooth loss. In a work by Boyce et al,”” children growing up
in low-SES families are more likely to have dental caries in part due
to higher levels of cariogenic oral bacteria which may damage the
surface of enamel and thus increase the risk of dental caries. Early
signs of dental caries are found to carry over into adult dental prob-
lems,*® providing a potential mechanism through which early stress
may lead to poor tooth health over time. However, empirical evi-
dence on the long-term relationships between stressful experiences
in childhood and oral health at older ages is largely obscured.
Second, the accumulation model suggests that exposures to ad-

versities at different life stages have a cumulative dose/response

effect on health, increasing the risk of developing chronic disease.
Adverse childhood experiences are considered to set in motion adult
experiences that in turn influence health status.r Childhood and
adulthood adversities thus combine to yield lifelong profiles of so-
cial standing that can damage health. In this model, no one factor
has a large impact on health, as poor adult health results from an
accumulation of risk.

Third, an alternative approach for conceptualizing the accumu-
lation of risk is the social mobility model. The social mobility model
considers that the continuity and changes in adverse exposures
between childhood and adulthood may affect adult health. In this
model, those who remain in adverse conditions from childhood to
adulthood are hypothesized to be in worse health than those who
rise in their social position because it could compensate for early risk
and lead to better health.}! Each of the three life course models may
make unique contributions to understanding the potential pathways
to adult health disparities,?° suggesting that testing the different
models within the same setting may provide a more complete pic-
ture in studies of health, but this idea has not been thoroughly as-
sessed for oral health. Only a few studies have empirically examined
these models using international samples.zu2 A broader approach
is much needed to better understand life course perspectives and
their implication for oral health.

The aim of the current study is to determine the extent to which
adverse childhood experiences impact total tooth loss among older
adults in the United States. To determine whether the association
between adverse experiences and total tooth loss is largely cumu-
lative or specific to a certain period of time, the sensitive period,
accumulation, and social mobility models are examined.

2 | METHODS

2.1 | Data

Data are drawn from the 2012 Health and Retirement Study (HRS),
merged with multiple HRS data sources including the 2015 Life
History Mail Survey (LHMS) and the retrospective childhood vari-
ables from the HRS core surveys (1998-2010). The HRS is a nation-
ally representative longitudinal study of older adults in the United
States and their spouses aged 51 and older, which includes the core
surveyed every two years, and off-year supplementary mail surveys
administered in between waves of the HRS core.?® The HRS was
initiated in 1992 and has collected information on the changing so-
cial, financial, and health conditions of late adulthood in the core.
Additionally, HRS has collected retrospective childhood information
from 1998 onwards. Questions about childhood SES and health are
included in the core entry interview, and from 2006 onwards, ques-
tions about early traumas are included in the psychosocial leave-be-
hind questionnaire. The 2015 LHMS extended this information by
asking detailed information on childhood family history. This study
focuses on HRS respondents aged 51 and older in 2012 who were ad-
ministered the supplemental survey in the 2015 LHMS (N = 6,427).
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Outcome variable and most health-related variables came from the
2012 HRS core, while childhood experiences, adult educational at-
tainment, and poverty status were drawn from the previous HRS
surveys (1998-2010) and the 2015 LHMS.

2.2 | Measures

The outcome of interest in this study is total tooth loss. Total tooth
loss was measured through respondent's report on the core ques-
tion of, “Have you lost all your upper and lower natural permanent
teeth?” (1 = yes; 0 = no).

Four binary indicators of childhood adversity were measured, in-
cluding: (a) childhood financial hardship, (b) childhood abuse, (c) ciga-
rette use during childhood, and (d) childhood trauma. Using the core,
childhood financial hardship was created through the core question of,
“Would you say your family, from birth to age 16, was pretty well off
financially, about average, or poor?” (1 = poor; O = average/well off).
Childhood abuse was measured if respondents reported in the leave-
behind questionnaire that they were physically abused by parents
(1 = yes; 0 = no). Childhood smoking was assessed through the ques-
tion in the core, “Did you regularly (for six months or more) smoke ciga-
rettes while you were in grade school or high school?” (1 = yes; O = no).
Using the LHMS, childhood trauma was measured if respondents
reported that, from birth to age 16, they experienced parental death
(either or both) and/or divorce (= 1) compared with those who did not.

Two binary indicators of adult adversity were measured: (a) low
educational attainment (1 = high school or less; O = college or more)
and (b) poverty status since age 51. Poverty status was defined if a
respondent's household income has ever been below the US Census
poverty threshold since survey entry (1 = ever lived in poverty since
age 51; 0 = no). Because educational attainment is causally prior to
poverty status, low educational attainment was considered adult ad-
versity experienced in the period of early adulthood, while poverty
status reflects late adulthood adversity.

Current heath behaviors and conditions were controlled to re-
flect correlates of poor oral health. Diabetes (1 = yes; O = no) and lung
diseases (1 = yes; 0 = no) were adjusted as these are known contrib-
utors to poor oral health conditions such as periodontal diseases.?*
Evidence suggests that memory performance is a strong predictor
of oral hygiene.25 Memory performance was assessed by summing
the number of immediate and delayed recall words. Health behaviors
include recent dentist visit (1 = yes in the past two years; O = no),
current smoking (1 = yes; O = no), and drinking status (mild vs. heavy
vs. no drinking [=referencel]). Using the national guideline,?® heavy
drinking was defined if respondents reported that they had more
than three drinks when drinking (mild drinking = one or two drinks).

Sociodemographic covariates include age (range 51-99 in 2012),
gender (1 = female; O = male), race/ethnicity, and marital status
(1 = married; O = not married). Respondents were grouped into four
age brackets: (a) 51-60, (b) 61-71, (c) 71-80, and (d) 81+, to capture any
differences across subgroups at older ages (i.e., young old, middle old,
and oldest old). Race/ethnicity was self-reported and categorized into
four groups: non-Hispanic White (=reference), non-Hispanic Black,
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Hispanic, and others. In addition, self-reported childhood health was
adjusted if respondents reported in the core that they had “fair” or
“poor” health from birth to age 16 (= 1; 0 = excellent/good), because
such an answer may capture important early-life exposures, such as
hospitalization and malnutrition, which were not assessed by the sur-
vey but may strongly correlate with poor oral health.?’

2.3 | Analytic strategy

Because total tooth loss is a binary variable, logistic regression models
were used in the current study. The first step was to estimate descrip-
tive statistics and bivariate associations of key variables with total tooth
loss. Next, multivariate logistic regressions were performed to examine
the sensitive period and accumulation models. These models were ac-
counted for current health conditions, current health behaviors, and
sociodemographic covariates. Specifically, the sensitive period model
was analysed by including adversity measures of childhood, early adult-
hood, and late adulthood in the same model. The accumulation model
was investigated by combining the measures of the three periods into
one measure. To do that, four indicators of childhood adversity were
collapsed into a binary measure that represents any adverse experi-
ences in childhood (vs. none). This binary variable was then combined
with adversity measures in early and late adulthood, yielding a total
of four combinations (0, 1, 2, and 3). For the social mobility model, a
four-category variable was created by summing the binary measures
of adverse experiences from childhood to late adulthood: (a) stable ad-
vantageous; (b) upward mobility; (c) downward mobility; and (d) stable
disadvantageous. This categorization was validated in prior work in life
course research,?1?2 and further details about the categorization are
available in Table 3. Descriptive statistics and all analytical models were
weighted using the survey data analysis commands (SVY) (Stata 15).

3 | RESULTS

Table 1 presents descriptive statistics for key variables and their
bivariate associations with the outcome variable. Maintaining
healthy teeth across the lifespan appears to be difficult for older
adults, with over 13% of older adults over age 50 having lost all
permanent teeth. Nearly 30% of respondents indicated that they
had experienced financial hardship and traumatic events such as
parental death or divorce by age 16 (28.1% and 31.8%, respec-
tively). Physical abuse during childhood was not uncommon for
this age cohort (10.6%). A fair amount of respondents reported
that they smoked during childhood (18%). Almost 50% of respond-
ents held a high school diploma or less. About 20% of respondents
had lived in poverty at least once since age 51. Sizable propor-
tions of respondents reported that they had been diagnosed with
diabetes and lung diseases (22.4% and 9.5%). Almost 70% of re-
spondents visited a dentist in the past two years. More than 20%
of respondents were current smokers (23%), and about half of
the respondents were mild or heavy drinkers (52.3% and 3.7%,
respectively).
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TABLE 1 Descriptive statistics and unadjusted odds ratios of
total tooth loss by childhood, early adulthood, and late adulthood
characteristics, Health and Retirement Study 2012 (N = 6,427)

%/Mean Unadjusted
(SD) OR 95% Cl
Total tooth loss 13.1% - -
Life course adversity measures
Childhood
Financial hardship ~ 28.1% 181" 1.37,2.38
Trauma 31.8% 1.93" 1.52,2.46
Abuse 10.3% 1.33 1.03, 2.06
Cigarette use 18.0% 1.76" 1.29,2.39
Early Adulthood
Low educational 47.9% 3.827" 2.81,5.19
attainment
Late adulthood
Ever lived in 20.5% 242" 1.79,3.27
poverty (> age 51)
Current health conditions
Diabetes 22.4% 1.42" (1.07,1.87)
Lung diseases 9.5% 3.04" (2.27,4.08)
Memory 101(3.2)  0.86 (0.82,0.90)
performance
Current health behaviors
Dentist visit 67.7% 0.10™" (0.07,0.13)
Current smoking 23.0% 3.54*** (2.30, 5.43)
Drinking (none = ref.)
Mild drinking 52.3% 0.36" (0.27,0.48)
Heavy drinking 3.7% 0.62 (0.36, 1.09)
Sociodemographic covariates
Age (51-60 = ref.)
6170 29.5% 1.79" (1.14, 2.80)
71-80 27.7% 2.59™ (1.81,3.70)
+81 9.7% 284" (1.82,4.43)
Female 57.7% 1.13 (0.88, 1.45)
Race/ethnicity (NH White = ref.)
NH Black 7.6% 1.47 (0.99,2.17)
Hispanic 5.2% 1.48 (0.94, 2.35)
Other 3.0% 1.28 (0.53,3.08)
Married 63.7% 0.51" (0.40, 0.66)
Childhood poor 5.5% 1.40 (0.81, 2.42)
health

Abbreviation: Cl, confidence interval; NH, non-Hispanic; OR, odds ratio;
ref., reference; SD, standard deviation.

*P < 0.05.

**P < 0.01.

***p < 0.001.

Bivariate associations indicate that adverse experiences through-
out the lifespan and poor health conditions were each associated
with increased odds of total tooth loss. Better memory performance,
recent dentist visit, and mild drinking were protective of total tooth

loss. This is not an unreasonable result as mild drinking is considered
a healthy lifestyle. Indeed, mild drinkers may be more socially active
and potentially sensitive to physical appearance, beneficial charac-
teristics for retaining extant teeth. Odds of total tooth loss increased
with age as expected, while marriage protected against total tooth
loss (race/ethnicity and childhood poor health; n.s.).

Table 2 shows that the multivariate associations between life
course adversities and total tooth loss risk under the sensitive period
and accumulation models. In the sensitive period model, adverse expe-
riences in childhood and early adulthood were both associated with in-
creased odds of total tooth loss. Specifically, experiences of childhood
trauma (odds ratio [OR] = 1.37, 95% confidence interval [CI] = 1.04,
1.80), physical abuse (OR = 1.17, 95% Cl = 1.03, 1.34), and low educa-
tional attainment (OR = 1.52,95% Cl = 1.04, 2.22) were adversely asso-
ciated with total tooth loss with all else held constant. Cigarette use in
childhood was marginally associated with total tooth loss net of known
risk factors including current smoking (OR = 1.44, 95% Cl = 0.96, 2.17).
In contrast, the association between poverty experience in later adult-
hood and total tooth loss was not statistically significant with the mea-
sured outcome (OR = 1.19, 95% CI = 0.84, 1.69). For the accumulation
model, the odds of total tooth loss increased with additional periods
respondents experienced adversity. Compared with those who had
never experienced adversity, experiencing one, two, and three peri-
ods of adversity yielded ORs of 2.65 (95% Cl = 1.55, 4.55), 2.91 (95%
Cl=1.57,5.41), and 4.06 (95% Cl = 2.03, 8.13), respectively.

To attempt to further explore the accumulation of risk and its im-
pact on oral health, the social mobility model was examined as shown
in Table 3. Findings from the social mobility model corroborated that
those who persistently experienced adversities throughout life are
most disadvantaged, with higher odds of total tooth loss for stable dis-
advantageous trajectory (OR = 1.77,95% Cl = 1.08, 2.90) compared to
stable advantageous trajectory. Upward and downward mobility did
not contribute to total tooth loss. Across all models, similar to results
from bivariate associations, lung diseases, current smoking, and age
increased the odds of total tooth loss, while memory performance and
mild drinking were associated with lower odds of total tooth loss.

4 | DISCUSSION

To date, this is the first study to investigate the sensitive period, ac-
cumulation, and social mobility models in life course research, ex-
amining life course determinants of oral health of older adults in the
United States. There was support for all three models, yielding three
main points in this study. First, childhood and early adulthood are
found to be sensitive periods during which individuals are particu-
larly sensitive to risk factor exposures. Second, there was a graded
linear relationship between the number of periods that individuals
experienced adversity and oral health, corresponding to the accu-
mulation model. Third, in the social mobility model, individuals per-
sistently exposed to adversities from childhood to late adulthood are
most disadvantaged compared to those who never faced adversities,
pointing to the importance of continued risk exposure in oral health.
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TABLE 2 Adjusted odds ratios and

95% confidence intervals for risk of total SR R GESTEEEIUEEE
tooth loss from the sensitive period model OR 95% ClI OR 95% CI
and accumulation model, Health and
Retirement Study 2012 (N = 6,427) Life course adversity measures
Childhood
Financial hardship 1.24 0.91,1.69 - -
Trauma 1.37° 1.04,1.80 - -
Abuse 117" 1.03,1.34 - -
Cigarette use 1.44% 0.96,2.17 - -
Adulthood
Low educational attainment 1.52" 1.04,2.22 - -
Late adulthood
Ever lived in poverty (> age 51) 1.19 0.84, 1.69 - -
Number of periods experiencing social adversities over the life course
0 period - - 1.00 -
1 periods - - 265" 1.55,4.55
2 periods - - 291" 1.57,5.41
3 periods - - 4.06" 2.03,8.13
Current health conditions
Diabetes 1.08 0.76,1.53 1.05 0.76,1.45
Lung diseases 1.80" 1.24,2.61 177" 1.27,2.46
Memory performance 0.95¢ 0.90, 1.01 095" 0.90, 1.00
Current health behaviors
Dentist visit 013" 0.09,0.19 014" 0.10,0.20
Current smoking 2.36" 1.38,4.02 250" 1.58,3.95
Drinking (none = ref.)
Mild drinking 0.60" 0.44,0.82 0.64" 0.47,0.86
Heavy drinking 0.64 0.31,1.31 0.74 0.37,1.45
Sociodemographic covariates
Age (51-60 = ref.)
61-70 1.65 1.06,2.57 1.59° 1.10,2.29
71-80 1.92" 1.22,3.00 1917 1.38,2.64
+81 244" 1.42,4.22 2.58" 1.66, 4.01
Female 1.17 0.89,1.53 1.14 0.89,1.47
Race/ethnicity (NH White = ref.)
NH Black 1.17 0.78,1.75 1.17 0.78,1.74
Hispanic 1.31 0.74,2.32 1.19 0.71,2.00
Other 1.82 0.74,4.50 1.43 0.59,3.48
Married 0.76 0.54,1.08 0.85 0.63,1.14
Childhood poor health 0.84 0.45, 1.57 0.87 0.51, 1.49
F-statistics 19.70"" 1625
Abbreviation: Cl, confidence interval; NH, non-Hispanic; OR, odds ratio; Ref., reference group.
fp<0.10.
*P < 0.05.
**P<0.01.
***P < 0.001.
The current study identified that childhood and early adult- trauma, childhood abuse, and low educational attainment and
hood are sensitive periods in which oral health decrements take tooth loss in later life? First, childhood abuse may cumulatively

root. What might explain the associations between childhood affect total tooth loss through sociobehavioral pathways. Abused
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TABLE 3 Adjusted odds ratios and 95% confidence intervals for
risk of total tooth loss from the social mobility model, Health and
Retirement Study 2012 (N = 6,427)

Social mobility model

OR 95% Cl
Lifetime adversity patterns
Stable advantageous 1.00 -
Upward mobility 1.27 0.93,1.72
Downward mobility 1.13 0.65, 1.98
Stable disadvantageous 1.77* 1.08, 2.90
F-statistics 22.79**

Note: Stable advantageous denotes no adverse experiences over the
life course. Upward mobility denotes adversity experienced in child-
hood but not in adulthood. Downward mobility denotes no adversity
in childhood but experienced in adulthood. Stable disadvantageous
denotes persistently experienced adversity over the life course. Table
3 controls for current health conditions, current health behaviors, and
sociodemographic covariates.

Abbreviation: Cl, confidence interval; OR, odds ratio.

*P<0.05

***p < 0.001.

adolescents, for example, may be at high risk of traumatic den-
tal injuries in adulthood if they subsequently develop behavioral
problems such as being aggressive and violent as a result of early
exposures to family violence.?® They may also be more likely to en-
gage in maladaptive health behaviors in adulthood such as binge
drinking in response to early stressful circumstances. Excessive
consumption of sugar from alcohol and nicotine is a major cause
of tooth decay, for which the result contributes to tooth loss risk.
Second, childhood trauma may be associated with tooth loss
through stress mechanisms. Evidence suggests that early stress
may damage oral health through its impact on inhibitory control
system of the brain which, if damaged, may perpetuate addictive
behaviors such as nicotine dependence,?’ the result of which may
lead to tooth loss. Third, low educational attainment in adult-
hood may also affect oral health through socio-economic path-
ways. Individuals with low educational attainment may be less
likely to have occupations that come with good health benefits,
which may result in underutilization of preventive care services.*°
Educational attainment appears to have an impact on health lit-
eracy, and individuals with low health literacy appear to be more
likely to delay getting care.%! Similar results are revealed in a sup-
plementary analysis, with a lower likelihood of visiting a dentist
among poorly educated respondents (results not shown).

One of the strengths of this study is that it extends the concept of
adverse childhood experiences by incorporating not only childhood
financial hardship, but also various types of early adversities such as
parental death, divorce, abuse, and early cigarette use. Family trauma
and dysfunction have long been considered, independent of child-
hood SES, to be strongly and negatively associated with a host of
later-life health outcomes; however, little has been known of their

effects on oral health in later life. The findings—the significant effect

of parental death, divorce, and physical abuse on total tooth loss—
clarify that childhood trauma and abuse are yet another instance of
important childhood factors that cumulatively damage health over
the life course. A recent study32 conducted among Japanese older
adults found that childhood abuse affects tooth retention, support-
ing our findings and suggesting that exploring stressful experiences
during childhood merits attention to understand the full impact of
these experiences on oral health. The current study did not find the
significant association between childhood financial hardship and total
tooth loss. It may be the case that individuals may be able to fix teeth
(ie, through implants and tooth reconstruction surgery) if they over-
come childhood financial difficulties with the amassing of resources
in adulthood. Future studies investigating the potential pathways
through which childhood SES shapes dental care services would be
beneficial. Another strength is that the current study expanded the
previous work by investigating three life course models in the con-
text of oral health. Findings support all three models, indicating their
complementary relationships. Some studies argue that these mod-
els are often mutually inclusive,** making it difficult to distinguish
which models best describe the link between early-life adversities
and health outcomes.?%3% A more nuanced approach, perhaps a si-
multaneous test of life course hypotheses,34 will help parse out the
complex, underlying processes behind this oral health disparity.

There are several limitations in this study. First, the only measure
of oral health that the HRS core collects is total tooth loss. The HRS
core does not include measures of either the number of remaining
teeth or which teeth respondents have lost. To some degree, being
completely edentulous is a better situation than having some or
many missing teeth, because the former can be treated easily with
dentures. However, the HRS core does not include data on dentures.
Second, because the measures of childhood experiences are retro-
spective, they may be subject to recall bias. The related results must
be interpreted with caution. Third, detailed information on the onset
of total tooth loss is not available in the HRS. Losing all teeth by
midlife would affect an individual's life chances and outcomes differ-
ently than losing all teeth late in life. More detailed information on
the pacing and sequencing of tooth loss would be beneficial. Lastly,
other variables such as periodontal diseases or oral hygiene behav-
iors may be related to total tooth loss risk, but this information was
not available in the HRS core. Despite the limitations, the current
study is the first study to elucidate the relationship between adverse
childhood experiences and oral health later in life using a representa-
tive sample of adults in the United States.

In conclusion, preventing childhood abuse and trauma should
be considered in planning appropriate preventive measures and
interventions to improve childhood well-being and parent-child
relationships that may in turn help reduce oral health disparities
in the long run. The current study also provides evidence that low
educational attainment is a significant predictor of total tooth loss.
Public health programs aimed at promoting health literacy would
be beneficial in increasing access to preventive dental care ser-
vices, especially for those with low levels of education. Policies and
programs aiming at reducing cumulative exposures to adversities
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throughout life would narrow oral health gaps by fostering early

intervention and facilitating appropriate preventive treatment.
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