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Abstract

Objectives—This analysis assessed, during and one-year after pregnancy: 1) the prevalence of
and relationship between self-reported and clinically determined dental caries and oral health
status, and whether self-reports are a potential proxy for professional determination; 2) factors
associated with high levels of professionally determined or self-reported oral disease.

Methods—Data are from a randomized clinical trial of 301 pregnant, low-income Hispanic
women at the California-Mexico border to compare two interventions to prevent early childhood
caries. Interviews and dental examinations were conducted at enrollment (second trimester) and
one-year post-partum (PP).

Results—During pregnancy and PP, 93% had untreated caries and most had gingival
inflammation. Sensitivity and specificity of self-reported measures compared to dentists’
determinations were modest (ranging from 45-80% for sensitivity and 41-77% for specificity at
both time points); positive predictive values for women reporting current tooth decay or fair/poor
oral health were high (>94%), but negative predictive values were low (<23%). In a bivariate GEE
model, factors associated with fair/poor self-reported oral health during and after pregnancy
included self-reported dental symptoms (current tooth decay, bleeding gums without brushing),
dental behaviors (not flossing) and number of decayed tooth surfaces. In a logistic regression
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model, the only significant factor PP associated with less extensive untreated disease was if
women ever had their teeth cleaned professionally (OR=0.44).

Conclusions—There is a great need for dental treatment in this underserved population both
during pregnancy and PP. Women may not be able to accurately recognize or act on their
treatment needs. At baseline and PP, few demographic or behavioral factors were associated with
either self-reported or clinically-determined oral disease (e.g., being less educated or acculturated
and not flossing) in the bivariate analyses. Ever having a professional teeth cleaning significantly
predicted less disease PP.
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Introduction

Nationally, based on 2005-6 National Health and Nutrition Examination Survey (NHANES)
data, 22% of women aged 18-24 and 23% of women aged 25-44 had untreated dental caries
(1) with 50% of all adult women reported fair/poor oral health status in 2005-8 (2).
Professionally-determined and self-reported measures of oral health status assess different
though overlapping domains, and have been positively associated in older adults (3) Among
pregnant women, gingivitis has been reported by 60-70% (4), and dental problems and
unmet dental needs are prevalent (5,6). One study of mostly lower-income, Hispanic
pregnant women found 29% needed immediate dental care (7) However, limited information
exists on clinical and self-reported dental caries status of pregnant women or new mothers
from underserved, low-income, racial/ethnic minority populations at risk for untreated oral
disease.

Current clinical guidelines recommend dental care during pregnancy (8-10), yet dental
utilization rates remain low. Most statewide surveys indicate only 23-43% of women obtain
dental care during pregnancy (5, 6, 11, 13). Hispanic women are less likely than their white
counterparts to receive care during pregnancy or ever have a professional teeth cleaning(6).
Typically, lack of dental care stems from various patient and provider factors common to
low-income populations such as lack of insurance, financial resources, oral health
knowledge/literacy and concerns about dental treatment safety for mothers and fetuses
(14,15).

Dental care during pregnancy will benefit both mother and subsequently, the infant, which
makes it an ideal time to educate women about their own oral health status, proper hygiene,
caries etiology and prevention. Mothers’ untreated caries is a correlate of higher risk of early
childhood caries in her children (16,17). In some states, including California, low-income
women can access dental care during pregnancy through eligibility for prenatal and dental
Medicaid programs unavailable at other times. However, in California in 2007, only 14% of
Medicaid-enrolled pregnant women obtained care (18). Thus, identifying pregnant women
with untreated disease is important to capitalize on these short-term opportunities.
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This analysis was undertaken among low-income, primarily Hispanic women participating
in a clinical trial to determine:

1. Baseline (during pregnancy) and one-year post-partum (PP) self-reported oral
health status and symptoms and clinically determined dental caries status;

2. Sensitivity and specificity of subjective reports of oral health status compared to
professionally-assessed clinical measures to determine if self-reports could be used
as a proxy for professional determination; and

3. Demographic and behavioral factors associated with unfavorable self-reported oral
health status and high prevalence of professionally-determined untreated caries.

Study Population

The purpose of the larger clinical trial, the “Mothers and Youth Access” (MAYA), was to
compare minimal and moderate intensity preventive caries interventions to mother-child
dyads to prevent and reduce the incidence of early childhood caries in the offspring of the
enrolled women. The randomized, examiner-blinded trial was conducted at the federally
qualified San Ysidro Health Center (SYHC) in San Ysidro, CA, located at the California-
Mexico border. Prior to initiation, the University of California, San Francisco and San Diego
State University Institutional Review Boards (IRBs) approved the trial. A NIH-appointed
Data and Safety Monitoring Board oversaw the trial. Study methodology details were
published elsewhere (19,20) and are briefly summarized here.

Eligibility Criteria

Inclusion criteria were: ability to provide informed consent in English or Spanish, evidence
of geographic stability, age 18-33 years, residing in local communities, and registered as a
SYHC prenatal program patient. Exclusion criteria were: having a high- risk pregnancy as
defined by the SYHC OB/GYN Department, required pre-medication before dental
examination, over three missed or rescheduled MAY A appointments before randomization,
and sisters or co-residents of enrolled MAY A participants.

Study Design

The MAY A case manager interviewed women at enrollment (second trimester of
pregnancy) to obtain demographics and information about dental experiences and perceived
oral health status. They received dental examinations at enrollment and at 4, 9, 12, 18, 24,
30 and 36 months post-partum (PP). At four-months PP, women were randomized to either
the minimal counseling only group or the moderate intensity intervention group. Both
groups received, in English or Spanish, parental oral health counseling based on
recommendations from the American Academy of Pediatric Dentistry for anticipatory
guidance in pediatric dental care (21-23). In the moderate intensity group: mothers were
given a two-weeks-on, two-weeks-off regimen of chlorhexidine gluconate 0.12%
mouthrinse (Peridex® 3M ESPE/OMNII Oral Pharmaceuticals) from four to seven-months
PP (24); and their children received topical fluoride varnish (CavityShield® 3M ESPE/
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OMNII Oral Pharmaceuticals) every six-months from ages 12—-30 months. In both groups,
anyone with acute dental infection was referred immediately to SYHC for treatment; all
were given dental exam results and referred for care based on the treatment urgency.

Questionnaire

At baseline, women were asked about the following dental symptoms: active or current
tooth decay, bleeding gums (with and without brushing), sensitive teeth, a toothache or
dental pain, and broken fillings. Flossing behavior, time since last dental visit, and whether
or not ever had teeth cleaned professionally by a dentist or dental hygienist were also
collected. Demographics of age, family income (below $15,000 annually), education (high
school graduate or not), occupation (homemaker or not), someone smoking in the
household, fair/poor overall health, and acculturation measures were also assessed at
baseline. The acculturation index for these analyses summed three questions scored 0 or 1
into a single 0-3 measure: caregivers born in Mexico, educated in Mexico, and speaking
only Spanish at home. If both Spanish and English were spoken at home, 0.5 was assigned.
At the 12-month PP visit they were again asked about current tooth decay, and at both
timepoints to rate their oral health on a five-point ordinal scale. At baseline, the self-rated
oral health response options were poor, fair, average, good, and excellent, while at 12-
months postpartum they were poor, fair, good, very good, and excellent, which were both
recoded as fair/poor versus other.

Dental Examination

The study’s principal investigator trained and calibrated dentist examiners and staff.
Examiners were blinded to treatment group assignment and used universal infection control
procedures to assess dental caries status, plaque index (25) and gingival index (26) based on
six index teeth (scores range from 0-3 from best to worst). NIDCR caries diagnostic criteria
were used(27) and supplemented with diagnostic criteria for non-cavitated lesions(28). A
dental operatory with light was used in the SYHC dental clinic. Three dentists conducted
baseline examinations and four dentists conducted 12-month post-partum exams.

Statistical Analyses

The statistical software used was SAS 9.1.2. Analyses included women participating at both
timepoints (n=301) to calculate prevalence statistics, sensitivity, specificity, and longitudinal
comparisons. Casewise deletion was used for missing data. The examiner who performed
the most 12-month visits (n=199) scored gingival index (GI) a mean of 0.94 greater than the
other three 12-month examiners. Hence, that examiner’s 12-month gingival scores (0, 1, 2,
3) for each site were downwardly adjusted by 1 point. Confidence intervals (Cls) and p-
values in prevalence measures for the difference over time were computed using paired t-
tests or Wilcoxon signed rank tests as appropriate. Sensitivity, specificity, and positive/
negative predictive values (PPV, NPV) were calculated for self-reported dental symptoms
and bleeding while brushing compared to professionally determined measures of untreated
caries (number of decayed tooth surfaces) and gingival index score 2-3, indicating gingival
bleeding. Since many women (n=190) responded not knowing their tooth decay status, they
were grouped with those responding “no”.
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Chi-square tests for categorical independent variables compared proportions of women with
different characteristics to the two binary outcome measures: self-reported oral health status
(fair/poor vs. better) and clinically determined number of untreated carious tooth surfaces
(above/below median of 8). The number of untreated carious tooth surfaces was highly
skewed with a very large percentage of women with any untreated caries, so the median was
chosen as the outcome measure. A generalized estimating equations (GEE) logit model
analyzed multiple covariates associated with the simultaneous bivariate responses of self-
rated oral health at the two longitudinal timepoints to account for within-person correlation
over time. Logistic regression was used at the 12 month PP timepoint to model selected
covariates relating to untreated carious surfaces.

Study Sample Characteristics

Initially, 551 women received baseline exams (some initially enrolled were not eligible
because of medical conditions), and 301 of the 361 women randomized in the trial received
the 12-month PP dental examinations and questionnaires. Women retained in the trial were
more likely to have higher household income and be Mexican/Mexican American than
women from other ethnic backgrounds (e.g. Central American) (19).

Of the 301 women included in this analysis, 96% were Hispanic or Latina; 61% were born
in Mexico and 37% in the US. Mean age (SD) was 25.5 (4.5) years. About two-thirds (63%)
had a high school diploma/GED or less, 10% had technical or vocational school training and
27% had attended or completed college. Half (50%) reported average annual family income
before taxes of less than $15,000, and 37% an income of $15,000-34,999. At enrollment
(baseline), women were a mean (SD) of 21.5 (3.5) weeks pregnant, ranging from 15 to 30
weeks. Most women (69%) were not employed outside the home.

At baseline, 32% reported having a past year dental visit which may or may not have been
during pregnancy, 40% between 1-3 years prior, 15% 3-5 years prior, 8% over 5 years
prior, and about 2% reported never having a dental visit. One year after delivery, 51%
reported seeing a dentist within the prior year.

Clinical Findings

Women had very high rates of caries experience (Table 1). Untreated caries prevalence was
93% both during pregnancy and a year after delivery. Disease extent was also great. For
women at enrollment and 12-months PP, the mean number of decayed and filled tooth
surfaces (DFS) was 18.7 (SD 10.3) and 18.9 (SD 10.5), respectively, with 58% and 50% of
DFS being decayed surfaces (DS).

There is clinical evidence that some women received dental treatment during this time
period. Among the 301 seen at both timepoints, mean DS declined by 1.5 (SD 9.5) and filled
surfaces increased by 1.7 (SD 5.0). Mean DFS increment was 0.2 (SD 8.6). However, one
year PP, these young women had a mean and median of 8 untreated carious tooth surfaces
and a maximum of 33 surfaces; thus extensive dental treatment needs were still present.
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Mean gingival index was unchanged, 1.2 (SD 0.5) at both timepoints, indicating between
mild (score 1) and moderate (score 2) gingival inflammation. However, the proportion of
women who had at least one gingival site with a score of 2-3 during pregnancy and 12-
months PP, indicating at least moderate or severe inflammation with bleeding on pressure,
declined from 69% to 57%.

Self-Reported Oral Health Status and Dental Symptoms

The proportion reporting fair/poor oral health increased from 44% during pregnancy to 63%
at 12-months PP (Table 1). A year after delivery, only 4.5% of women reported excellent or
very good oral health. During pregnancy, half the expectant women reported having current
tooth decay which increased to three-fourths of new mothers. About a fourth of pregnant
women (28%) reported having a current toothache or dental pain and about a fourth (26%)
reported teeth being sensitive to sweets, often signifying untreated caries. More than one-
third reported having broken fillings. During pregnancy, almost three-fourths reported their
gums bled when brushing their teeth, indicating gingival inflammation and poor oral
hygiene, and 17% reported bleeding gums even without tooth brushing (not shown).

Sensitivity, Specificity, and Positive and Negative Predictive Values of Self-Reported
Symptoms Compared to Professional Assessment

Sensitivity and specificity ranges of self-reported measures during pregnancy were similar,
from 45-78% and 41-71%, respectively (Table 2). Women were better at accurately
reporting when they had gingival bleeding based on observing that their gums bled when
they brushed their teeth than reporting current tooth decay. Their ratings of fair/poor oral
health status do not provide high sensitivity or specificity levels with regards to
professionally determined oral health status during pregnancy. Sensitivity and specificity of
self-reported current tooth decay and oral health status improved somewhat PP to 65-80%
and 68-77%, respectively.

In contrast, at both timepoints, positive predictive values (PPVs) of self-reports of current
tooth decay and fair/poor oral health status are all greater than 90% indicating professionally
identified cavitated lesions. Pregnant women with self-reports of gums bleeding when
brushing and fair/poor oral health status have PPVs of 75% and 80%, respectively,
compared to all women with a clinical Gl score of 2-3. Relatively low negative predictive
values (NPVs) suggest that self-reports of no current tooth decay, no bleeding gums and
favorable oral health status are not reliable predictors of clinically determined favorable oral
health status.

The clinical measures are shown for women reporting fair/poor vs. better oral health at the
two timepoints (Table 3, bottom). Mean DS was significantly higher (p=0.009) for pregnant
women reporting fair/poor oral health (11.4 surfaces) than better self-reported oral health
(9.0 surfaces) though both groups had extensive untreated caries. DFS did not differ
significantly. For those with a maximum gingival index score of 2-3, the subset reporting
fair/poor oral health was significantly higher (p<0.001) from those reporting better oral
health (80% vs. 61%). Similar relationships were found PP.
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Factors Associated with Fair/Poor Self-Reported Oral Health Status during Pregnancy

Based on bivariable analyses (Table 3), pregnant women reporting poorer oral health status
were significantly (p<0.05) more likely than those reporting more favorable oral health
status to exhibit certain demographic factors, dental behavioral factors, and symptom
reports. Those reporting fair/poor oral health were more likely to be less acculturated and
have less than a high school education. They were more likely to report many dental
symptoms (current toothache or tooth decay, sensitivity to sweets, and bleeding gums
without tooth brushing). Behavioral factors included never having had teeth cleaned
professionally, not flossing, and having a dental visit over five years prior.

Factors Associated with Fair/Poor Self-Reported Oral Health Status at 12-months Post-

partum

Based on bivariable analyses (Table 3), fewer factors were significantly associated with
worse self-reported oral health status at 12 months PP than those found during pregnancy:
less than a high school education, fair/poor overall health, current tooth decay, broken
fillings, never having had teeth cleaned professionally, and not flossing.

Table 4 shows the bivariate GEE model of factors associated with fair/poor (vs. other)
selfreported oral health with a timepoint variable for the two timepoints. Women reporting
current tooth decay (OR=1.92), spontaneous bleeding gums without tooth brushing
(OR=2.65) and, at baseline, having had a last dental visit over five years prior (OR=2.11)
were close to or more than twice as likely to report poorer oral health status. Not flossing at
all (OR=1.68) and DS were significant covariates; the OR for an increase of 1 decayed
surface was small (OR=1.05) although calculating for a change in 10 surfaces (not shown),
it was moderate (OR=1.60). The odds of self-reported fair/poor oral health was greater at PP
than baseline (OR=2.73).

Factors Associated with High Levels of Untreated Dental Caries at 12-months Post-Partum

Based on bivariable analyses (Table 5), at 12-months PP fewer demographic and behavioral
factors were significantly (p<0.05) associated with women having untreated caries at or
above the median of 8 DS. Women with more caries were more likely to report overall
health and oral health as fair/poor, having current tooth decay, never having their teeth
cleaned professionally, and “not at all sure” that they could see a dentist if they had a
toothache.

In the logistic regression model (Table 5), including key demographics and dental behaviors,
the only significant predictor of increased untreated dental caries was whether women had
ever had their teeth cleaned professionally. Those with a professional teeth cleaning were
less than half as likely (OR=0.44) to have DS above the median 12-months after pregnancy
than those never having a professional cleaning.

Discussion

Study participants had very high caries experience levels, and almost universally had
untreated caries, both during pregnancy and a year after delivery, despite being referred for
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dental care at the same location as the study site. Untreated decay was found in 93% of this
sample, which was substantially higher than 2005-6 NHANES prevalence estimates of
about 22% among women aged 18-44 (1). Mexican-American adults and those with lower
family incomes also had a higher prevalence of untreated dental caries. Thus, higher caries
rates are expected in this minority population, but the disparities found in this study are
extensive.

Good oral health is a broader construct than being caries-free or gingivitis-free and is
affected by many symptoms and conditions. Different factors were associated with fair/poor
oral health status at the two time points and with more extensive untreated caries. This
population had relatively homogenous low socio-economic status, which may explain why
demographic factors were not significant risk factors. An analysis of 1999 and 2002 state-
based Behavioral Risk Factor Surveillance System (BRFSS) data indicated that pregnant
women not receiving dental care were more likely to be younger, active smokers, less
educated, from lower income families, and without health insurance — in short, lower
socioeconomic status (29).

Among women with self-reported current tooth decay or fair/poor oral health, positive
predictive values were very high, indicating they were likely to have dental treatment needs,
but in part this was due to the high underlying prevalence (PPV and NPV estimates are
prevalence dependent). Sensitivity and specificity of these self-reported measures did
improve slightly PP, perhaps as a result of information gained during study dental visits and
appropriate referral for dental treatment. Among women without self-reported symptoms or
fair/poor status, few women were likely to be disease-free. Thus, clinicians cannot solely
rely on women from similar communities to correctly report lack of dental treatment need.
Women could better recognize gingival bleeding when tooth brushing when they had
gingival inflammation and most women had at least one site with moderate/severe gingival
inflammation. Thus, emphasizing a need for dental care based on this recognizable symptom
may be more meaningful to women than based on dental caries. Most of the other studies
exploring agreement between self-rated and clinically determined oral health status have
focused on elderly populations and veterans (30—34) and generally found that there are
differences between self-report and clinical findings. The studies do not all compare the
same self-report indices and clinical conditions, but overall, individuals do not seem to be as
able to accurately self-report on the extent of periodontal disease or whether or not they have
caries. People are better able to self-report missing teeth, whether or not they have any type
of prosthetics, and restorations more accurately. A recent study by Liu and colleagues (35)
systematically compared self-reported oral health (individual items and an overall summary
score) to several clinically-determined measures among all adults using 1999-2002
NHANES data. They (35) found self-reported oral health status to be more predictive of
caries than periodontal disease. However, the NHANES analysis examined different
selfreported items in a larger, more diverse sample of adults that included men and women.
Our study included specific self-report measures about symptoms of periodontal disease
(like recognizing bleeding gums). The only common self-report measure explored in our
study and in NHANES was the condition of mouth and teeth as fair/poor or better.
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Women, while pregnant, may be more receptive to adopting healthier oral health behaviors.
Including a dental component in prenatal programs such as Centering Pregnancy (36) is
needed to provide dental education, teach and encourage preventive oral health practices,
and refer women for dental care. Hormonal changes during pregnancy increase women’s
susceptibility to gingivitis (37). Thus, women can particularly benefit from professional
dental cleanings and instruction in flossing. In this study, ever having had a professional
teeth cleaning was the strongest factor associated with less future untreated caries. Untreated
maternal dental caries puts children at risk for acquiring cariogenic bacteria and developing
early childhood caries.

Little information exists about oral health of women living at the US-Mexico border.
Women in our sample were nearly all Mexican-American, and while Hispanic ethnicity is
not homogenous, the participants had similar socioeconomic backgrounds. Additionally,
while some differences in oral health status by acculturation level were found in the
bivariate analyses, these differences were not found in the regression models. Although
findings have limited generalizability due to the trial’s eligibility criteria, they should fairly
represent low-income women eligible for prenatal care with normal pregnancies. Because
this particular analysis was not the primary trial goal, clinical data were not available for
other measures of periodontal status and other oral health conditions. Similarly, interviews
did not include all possible oral disease signs and symptoms. Not all questions were repeated
at both timepoints for longitudinal assessment. If women who received the antibacterial
rinse had reduced caries increment, the overall 12-month caries status is underestimated.
Maternal mutans streptococci (MS) levels declined with rinse use, but increased again once
mothers stopped rinsing (20). However, the short duration of the rinse regimen probably did
not affect existing frank caries or maternal caries increment in the five months after rinsing
was discontinued.

Oral health disparities exist among these low-income, Hispanic pregnant women. They may
not always recognize or seek treatment for dental problems. As part of the trial, mothers
were told they had unmet needs. Mothers were already bringing their children to SYHC for
the trial, and were directly referred for dental care at this accessible site. As a trial retention
incentive, a temporary 75% price discount for SYHC Dental Clinic services was offered to
mothers of MAY A-enrolled children. This discount reduced the cost of dental care
substantially, beyond the usual 0-50% sliding fee scale. Despite the high levels of need and
efforts to reduce the cost barrier, these mothers did not get needed care.

Other barriers likely interfered with the mothers’ ability to obtain needed dental services.
Lack of time and child care may have been barriers. They may have started but not
completed the treatment plan. It is plausible that a busy mother prioritized meeting her
child’s health needs over her own. Dental fear may have also played a role. High Mexican
acculturation populations (with a high percentage of undocumented workers) may fear
government agencies. Lack of insurance may have been a perceived barrier. Many low-
income women in California could access some dental care through special Medicaid
eligibility, but may be unaware of this coverage opportunity.
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Limitations of the study include the high disease prevalence among female-only participants
and the study not being designed to measure the relationship between self-reports and
clinically determined disease. With a more heterogeneous study sample, including a wider
racial/ethnic and socioeconomic distribution (e.g. educational level and health literacy
level), with less disease it is unclear if self-reports would be more concordant or less
concordant. Nevertheless, this report informs whether self-reports from high risk
populations might be a useful tool.

Additional research is needed to better understand how underserved, pregnant Hispanic
women and mothers of young children interpret signs and symptoms of oral disease,
understand caries etiology, prevention and progression, and when and how to seek
treatment. All health professionals should make expectant and new mothers aware of their
dental care needs, state benefit eligibility, and provide necessary referrals. Stronger
partnerships are needed between dentists and other healthcare providers to reduce the high
oral disease levels in this population (14). Barriers to seeking dental care need to be
addressed on individual-, health care system- and policy-levels to improve the oral health of
mothers and children.

References

1. Women's Health USA 2009. [internet]. U.S. Department of Health and Human Services; Rockville,
MD: 2009. U.S. Department of Health and Human Services Health Resources Services
Administration. Available from: http://mchb.hrsa.gov/publications/pdfs/womenhealth2009.pdf
[cited August 23, 2012]

2. U.S. Department of Health and Human Services. Women's Health USA 2011. Rockville, Maryland:
U.S. Department of Health and Human Services, 2011; 2011. Health Resources Services
Administration, Maternal and Child Health Bureau. 2011.

3. Locker D, Slade GD. Association between clinical and subjective indicators of oral health status in
an older adult population. Gerodontol. 1994; 11(2):108-114.

4. Oral Health Care Series: Women's Oral Health Issues [internet]. American Dental Association;
2006. American Dental Association Council on Access, Prevention, and Interprofessional Relations.
Auvailable from: http://www.ada.org/sections/professionalResources/pdfs/healthcare_womens.pdf
[accessed April 9, 2012]

5. Lydon-Rochelle MT, Krakowiak P, Hujoel PP, Peters RM. Dental care use and self-reported dental
problems in relation to pregnancy. Am J Public Health. 2004; 94(5):765-771. [PubMed: 15117698]

6. Hwang S, Smith V, McCormick M, Barfield W. Racial/Ethnic Disparities in Maternal Oral Health
Experiences in 10 States, Pregnancy Risk Assessment Monitoring System, 2004—2006. Matern
Child Health J. 2011; 15(6):722-729. [PubMed: 20652385]

7. Hunter LP, Yount SM. Oral health and oral health care practices among low-income pregnant
women. J Midwifery Womens Health. 2011; 56(2):103-109. [PubMed: 21429073]

8. Oral Health Care During Pregnancy Expert Workgroup. Oral health care during pregnancy: A
national consensus statement - Summary of an Expert Workgroup Meeting. Washington, DC:
National Maternal and Child Oral Health Resource Center; 2012.

9. American Academy of Pediatric Dentistry. Council on Clinical Affairs, Guideline on perinatal oral
health care. [internet] Clinical Guidelines Reference Manual. 2011; 33(6):118-123. Available from:
http://www.aapd.org/media/policies_guidelines/g_perinataloralhealthcare.pdf.

10. California Dental Association Foundation; American College of Obstetricians and Gynecologists
District 1X. Oral health during pregnancy and early childhood: evidence-based guidelines for
health professionals. J Calif Dent Assoc. 2010; 38(6):391-403. 405-440. [PubMed: 20645626]

11. Gaffield ML, Gilbert BJC, Malvitz DM, Romaguera R. Oral health during pregnancy. J Am Dent
Assoc. 2001; 132(7):1009-1016. [PubMed: 11480627]

J Public Health Dent. Author manuscript; available in PMC 2014 October 01.


http://mchb.hrsa.gov/publications/pdfs/womenhealth2009.pdf
http://www.ada.org/sections/professionalResources/pdfs/healthcare_womens.pdf
http://www.aapd.org/media/policies_guidelines/g_perinataloralhealthcare.pdf

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Weintraub et al.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Page 11

Marchi KS, Fisher-Owens S, Weintraub JA, Yu Z, Braveman P. Most pregnant women in
California do not receive dental care: Findings from a population-based study. Public Health Rep.
2010; 125(6):831-842. [PubMed: 21121228]

Thompson TA, Cheng D, Strobino D. Dental cleaning before and during pregnancy among
Maryland mothers. Matern Child Health J. 2012 epub ahead of print Feb 7 2012.

Hughes D. Oral health during pregnancy and early childhood: Barriers to care and how to address
them. J Calif Dent Assoc. 2010; 38(9):655-660. [PubMed: 20961028]

Strafford KE, Shellhaas C, Hade EM. Provider and patient perceptions about dental care during
pregnancy. J Matern Fetal Neonatal Med. 2008; 21(1):63-71. [PubMed: 18175246]

Dye BA, Vargas CM, Lee JJ, Magder L, Tinanoff N. Assessing the relationship between children’s
oral health status and that of their mothers. J Amer Dent Assoc. 2011; 142(2):173-183. [PubMed:
21282684]

Weintraub JA, Prakash P, Shain SG, Laccabue M, Gansky SA. Mothers' caries increases odds of
children's caries. J Dent Res. 2010; 89(9):954-958. [PubMed: 20505046]

California HealthCare Foundation. California Health Care Almanac, Denti-Cal Facts and Figures.
[internet]. 2010 Available from: http://www.chcf.org/~/media/MEDIA%20LIBRARY
%20Files/PDF/D/PDF%20DentiCalFactsAndFigures2010.pdf.

Ramos-Gomez F, Chung LH, Gonzalez Beristain R, Santo W, Jue B, Weintraub JA, et al.
Recruiting and retaining pregnant women from a community health center at the US--Mexico
border for the Mothers and Youth Access clinical trial. Clinical Trials. 2008; 5(4):336-346.
[PubMed: 18697848]

Ramos-Gomez FJ, Gansky SA, Featherstone JD, Jue B, Gonzalez Beristain R, Santo W, et al.
Mother and youth access (MAY A) maternal chlorhexidine, counselling and paediatric fluoride
varnish randomized clinical trial to prevent early childhood caries. Int J Paediatr Dent. 2011;
22(3):169-179. [PubMed: 21999806]

Nowak AJ, Casamassimo PS. Using anticipatory guidance to provide early dental intervention. J
Am Dent Assoc. 1995; 126(8):1156-1163. [PubMed: 7560574]

Casamassimo, PS. Bright Futures in Practice: Oral Health in National Center for Education in
Maternal and Child Health. Arlington, VA: 1996.

Ramos-Gomez F, Jue B, Bonta CY. Implementing an infant oral care program. J Calif Dent Assoc.
2002; 30(10):752—-761. [PubMed: 12403479]

Brambilla E, Felloni A, Gagliani M, Malerba A, Garcia-Godoy F, Strohnmenger L. Caries
prevention during pregnancy: Results of a 30-month study. J Amer Dent Assoc. 1998; 129(7):871-
877. [PubMed: 9685762]

Silness J, Loe H. Periodontal disease in pregnancy, Il. Correlation between oral hygiene and
periodontal condition. Acta Odont Scand. 1964; 22:112-335.

Loe H, Silness J. Periodontal disease in pregnancy, I. Prevalence and severity. Acta Odont Scand.
1963; 21:533-551. [PubMed: 14121956]

U.S. Department of Health and Human Services Public Health Services National Institutes of
Dental and Craniofacial Research. NIH Publication No. 91-2870. Bethesda, MD: 1991. Oral health
surveys of the National Institute of Dental Research, Diagnostic criteria and procedures.

Drury TF, Horowitz AM, Ismail Al, Maertens MP, Rozier RG, Selwitz RH. Diagnosing and
reporting Early Childhood Caries for research purposes. J Public Health Dent. 1999; 59(3):192-
197. [PubMed: 10649591]

Eke PI, Timothé P, Presson S, Malvitz DM. Dental care use among pregnant women in the United
States reported in 1999 and 2002. Prev Chronic Dis. 2005; 2(1) A10.29.

Pitiphat W, Garcia RI, Douglass CW, Joshipura KJ. Validation of self-reported oral health
measures. J Public Health Dent. 2002; 62(2):122-128. [PubMed: 11989207]

Douglass CW, Berlin J, Tennstedt S. The validity of self-reported oral health status in the elderly. J
Public Health Dent. 1991; 51(4):220-222. [PubMed: 1941773]

Jones JA, Kressin NR, Spiro A 3rd, Randall CW, Miller DR, Hayes C, et al. Self-reported and
clinical oral health in users of VA health care. J Gerontol Series A. 2001; 56(1):M55-M62.

J Public Health Dent. Author manuscript; available in PMC 2014 October 01.


http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/D/PDF%20DentiCalFactsAndFigures2010.pdf
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/D/PDF%20DentiCalFactsAndFigures2010.pdf

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Weintraub et al.

33.

34.

35.

36.

37.

Page 12

Atchison KA, Matthias RE, Dolan TA, Lubben JE, De Jong F, Schweitzer SO, et al. Comparison
of oral health ratings by dentists and dentate elders. J Public Health Dent. 1993; 53(4):223-230.
[PubMed: 8258784]

Gilbert AD, Nuttall NM. Self-reporting of periodontal health status. Br Dent J. 1999; 186(5):241—
244, [PubMed: 10205972]

Liu H, Maida CA, Spolsky VW, Shen J, Li H, Zhou X, et al. Calibration of self-reported oral
health to clinically determined standards. Community Dent Oral Epidemiol. 2010; 38(6):527-539.
[PubMed: 21054482]

Stevens J, lida H, Ingersoll G. Implementing an oral health program in a group prenatal practice. J
Obstet Gynecol Neonatal Nurs. 2007; 36(6):581-591.

Giglio JA, Lanni SM, Laskin DM, Giglio NW. Oral health care for the pregnant patient. J Can
Dent Assoc. 2009; 75(1):43-48. [PubMed: 19239743]

J Public Health Dent. Author manuscript; available in PMC 2014 October 01.



Page 13

Weintraub et al.

paJ0ds uoslad/sais 9 ‘c—0 abuey
*

10000> | [8'62 ‘99l z8tr 929 vy 100d 10 Jied o
SNJeIS yiesH |edQ parioday-4as
10000> | [6v€ ‘vrotl 1'Se 0'9L €05 Ke2aQ Y100 Jua1IND %
swoldwAs asessiq [edO parioday-§|8S
(622) (Tog) (622)
(s0) (g0 (zs0)
e96v'0 | [00<'T0-] 00 A A (u) (@s) xapui [ea1BulD ues|N
s0000 | [oz-‘z12-1 | 9T1- 5.5 169 L(€ 40.Z/Mm 9p) 21005 XN [eAIBUID %
(z2e) (z'se) (L°g¢)
gl €08 288 (as) s4a/sa %
(56) (6'9) (0'8)
6000 | [ro-‘sz-] ST- g8 00T (as) saoepng pakessq uesiy
(9'8) (go1) (eo1)
8ETL0 [z1'80-] z0 88T 18T (as) sa uesiy
68€L°0 [o¢ ‘67-] L0~ 126 v'e6 0 < SQ ‘seleD pareaun Auy %
snJel1s saleD paulwaalaq Aj[euolssajold
(Tog=u) (Toe=u)
wned (sswn yoq
abueyd -1sod 18 Udas)
anfen-d 104 1D %66 | abueyd | syuow-zT auljeseg

winued 1504 syiuow zT pue Buning swoldwAs pajejay pue sniels saiie) [eiuad parioday-4aS pue paulwialag A|Jeuolssajold JO aduajeAald

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Public Health Dent. Author manuscript; available in PMC 2014 October 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

Weintraub et al.

Table 2

Sensitivity, Specificity, Positive and Negative Predictive Values of Self-Reported Oral Health Measures
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Compared to Professionally Determined Measures During Pregnancy and 12-months Post Partum (n=30)

During Pregnancy Sensitivity | Specificity | PPV | NPV
Self-reported (S-R) current tooth decay (yes vs. no or unknown) vs. % with cavitated lesions 51.1 60.0 94.7 8.0
(any vs. none) &

S-R bleeding gums when brushing vs % with clinical bleeding (GI Score of 2 or 3) & 7738 40.9 745 | 452
S-R oral health status (poor, fair vs. other) vs. % with cavitated lesions (any vs. none) b 45.0 632 94.7 73
S-R oral health status (poor, fair vs. other) vs. % with clinical bleeding (GI Score of 2 or 3) b 51.2 70.7 796 | 39.4
12-months post-partum

S-R current tooth decay (yes vs. no or unknown) vs. % with cavitated lesions (any vs. none) 79.9 77.3 97.8 | 233
S-R oral health status (poor, fair vs. other) vs. % with cavitated lesions (any vs. none) 64.9 68.2 96.3 | 133

PPV = Positive Predictive Value; NPV = Negative Predictive Value
aSample size was 297 for this analysis.

bSampIe size was 300 for this analysis.
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Bivariate GEE Model of Factors Associated with Fair/Poor Self-Reported Oral Health (vs. Other) Status

Table 4

During Pregnancy and 12 months Post-Partum (n=301)

Factors Odds | 95% ClI for | p-value
Ratio | Odds Ratio
Demographics
Woman’s age 1.00 [1.00, 1.00] 0.2734
% Acculturation Index (> 1.5) & 0.92 [0:56,1.50] 0.7419
% <High School grad @ 130 | [0.81,2.10] | 0.2822
Overall Health (% Fair/Poor) 1.08 [0.63, 1.86] 0.7819
Someone in house smokes & 0.93 [0.54,1.58] 0.7870
Self-Reported Dental Symptoms
% toothache now @ 085 | [0.52,1.40] | 05232
% current tooth decay 1.92 [1.23,3.01] 0.0043
% teeth sensitive to sweets & 127 [0.75,2.16] 0.3768
% bleeding gums, w/o brushing 2 265 | [1.39,5.03] [ 0.0030
Dental Behaviors
% Broken Fillings 1.31 [0.85, 2.01] 0.2187
% Ever had teeth cleaned professionally 0.61 [0.37, 1.00] 0.0515
% Not flossing at all @ 1.68 | [1.06,2.65] | 0.0269
%Last dental visit > 5 years ago & 211 [0.97, 4.59] 0.0612
Clinical Measures
DS 1.05 | [1.02,1.09] | 0.0042
Visit
Timepoint (12 Months Post-Partum vs. Baseline) | 2.73 [1.76, 4.22] | <0.0001

aThese questions were asked at baseline only.
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