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Abstract

Process-of-care quality measure research can be used to identify gaps in the delivery of dental
services to pregnant patients. The aim of this study was to evaluate the types of dental services that
pregnant patients received in four dental clinics over five years as documented in the electronic
health record (EHR). To accomplish this objective, the authors modified and validated a previously
published claims-based dental quality measure for EHR use. After the electronic dental quality
measure specifications were defined, the number of pregnant patients was calculated at three
academic dental institutions and one large accountable care organization, and the types of dental
care services they received over a five-year period (2013-17) were determined. Calibrated
reviewers at each institution independently reviewed a sub-sample of patient charts to validate the
information obtained from EHR queries, and the concordance between manual chart reviews and
EHR query reports was analyzed. Of the 335,078 women aged 15-44 years who received care at
the four clinics for the five reporting years, 3.9% (n=13,026) were pregnant. Among these
pregnant patients, 48.9% (n=6,366) received a periodic dental examination; 30.0% (n=3,909)
received a comprehensive dental exam; and 21.5% (n=2,799) received additional dental services,
irrespective of comprehensive or periodic oral evaluations. Overall, the mean proportion of
pregnant patients seeking care in these academic dental and group practice clinics was low, but
78.9% of them received either a periodic or comprehensive oral evaluation. Given the importance
of oral health care during pregnancy, these findings suggest a need for curriculum development to
incorporate prenatal oral health education in the training of dental students.

Keywords

dental care; dental patients; dentistry; pregnancy; pregnant patients; quality improvement; dental
quality measure; dental education

The integration of oral and general health care services is progressing quite slowly,12 and
the interprofessional model of care delivery that promotes patient-centered care is yet to
become mainstream in dentistry.3 This limited integration especially affects pregnant women
who have elevated risks of oral diseases, especially gingivitis and periodontitis.*> The two
most common oral health diseases—caries and periodontal disease—are mostly preventable
through good oral hygiene habits, healthy nutrition, and regular dental visits. Despite
scientific evidence regarding the safety of receiving dental treatments during pregnancy,®
according to the Pregnancy Risk Assessment Monitoring System, only 49% of pregnant
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women reported visiting a dentist in the U.S. in 2011,7-8 with similar levels in Australia®10
and the United Kingdom.1! Because all pregnant women should be visiting the dentist in
order to maintain good oral health during pregnancy, the low number of women receiving
care indicates a gap in oral health.

The American Dental Education Association (ADEA) Competencies for the New General
Dentist emphasize the need for “graduates to be competent to manage the oral health care of
... adults, as well as the unique needs of women.”12 Similarly, the Commission on Dental
Accreditation (CODA) Standard 2-23 states that “graduates must be competent in providing
oral health care within the scope of general dentistry to patients in all stages of life.”13
Despite these training standards, most dentists in one study reported that they did not feel
adequately equipped to deliver care to pregnant women.19 Some documented determinants
of dental visits during pregnancy are a combination of few physician-initiated referrals to
dental care, lack of insurance coverage, limited oral health knowledge, including a lack of
understanding of the safety of dental procedures, and hesitancy by dental professionals to
treat pregnant patients.®14 We theorized that the identification of pregnant patients and the
types of dental services received would be useful to identify gaps in the delivery of dental
services. Furthermore, it will provide helpful information to dentists, faculty, and
administrators on measures to improve patient care.

The aim of this study was therefore to evaluate the types of dental services that pregnant
patients received in four dental clinics over five years as documented in the electronic health
record (EHR). To accomplish this objective, we modified the specifications of “Pregnant
Women: Oral Evaluation,” a program level quality measure proposed by the Dental Quality
Alliance (DQA),15 developed an electronic measure, and implemented the e-measure at four
dental clinics.

The Institutional Review Boards at all participating dental institutions (The University of
Texas School of Dentistry at Houston, University of California, San Francisco School of
Dentistry, Harvard School of Dental Medicine, and Skourtes Institute) approved this study.
We conducted a retrospective cohort study at three academic dental institutions and one
large dental accountable care organization to assess the proportion of pregnant patients who
received any dental services and the types of dental services received over a five-year period
(2013-17). All four sites use axiUm (Exan Group, Henry Schein, Melville, NY, USA) as
their EHR platform.

Using a previously described methodology,16:17 we modified the “Pregnant Women: Oral
Evaluation” claims-based measurel® using a three-step process: 1) adapt the claims-based
process of care pregnancy dental qualify measure (DQM) developed by the DQA for EHR
use; 2) establish the validity of the electronic measure (eMeasure); and 3) implement the
eMeasure and assess the proportion of pregnant women who received any dental services
and the types of dental services from the Code on Dental Procedures and Nomenclaturel8
received for the calendar year of 2015 and longitudinally over four years (2013, 2014, 2016,
and 2017).
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The process was as follows. In step 1, we revised the DQA measure for administrative-
claims data. Table 1 shows the numerator and denominator specifications for the modified
dental quality eMeasure. Following the age classification from the National Health Statistics,
19 we limited the age of pregnant patients to 15-44 years. Since all institutions use the same
EHR platform, we developed a Structured Query Language (SQL) script for data extraction
and generation of a report in a standard format. At all four institutions, information on
pregnancy condition was available as self-reported data in a structured format from the
medical history forms. Before we generated the final script, each study site validated the
script with a manual review of 20 randomly selected charts to verify that the script extracted
accurate information as documented in patients’ charts. In step 2, at each institution, two
calibrated reviewers independently reviewed an initial set of 50 randomly selected charts for
interrater reliability calculations using Cohen’s kappa (x).2° Chart reviewers discussed and
resolved any discrepancies before a single reviewer completed the manual reviews. We
compared the performance of the automated query reports with the manual chart reviews,
considered the gold standard. As previously described,16:17 we determined validity using a
five-step methodology consisting of automated EHR queries and sample size determination,
manual chart reviews, assessment of concordance between automated EHR queries and
manual reviews, measure score calculation for the reporting year, and longitudinal measure
score calculation. In step 3, we implemented the eMeasures (Primary Measure and Sub-
eMeasures) as specified in Table 1 for the reporting year of 2015. After establishing the
validity of the Primary eMeasure, we extended the implementation for an additional period
of four years (2013, 2014, 2016, and 2017), except for Site 2 where data for 2013 were not
available to evaluate longitudinal trends.

In the first step of the process (adaptation of the claims-based process of care pregnancy
DQM for EHR use), we identified demographic characteristics of our study population as
available in our EHRs (Table 2). A total of 335,078 women aged 15-44 years visited the four
clinics for any dental service over the five-year study period. Of these women patients, 3.9%
(n=13,026; 95% CI: 3.82,3.95) reported being pregnant (Primary eMeasure). Most pregnant
patients were aged 26 to 35 years, white, and non-Hispanic. It is important to note that a
large proportion of race/ethnicity data was missing across all study sites.

In the second step (eMeasure query validation), we performed a validity analysis of the
Revised Primary eMeasure for the reporting year of 2015 (Table 3). When comparing the
manual and query measure scores, we found no differences, indicating that the query
performed well and measured as determined in the specifications document (p=0.05, 0.43,
0.72, and 0.49 for sites 1, 2, 3, and 4, respectively). We calculated sensitivity, specificity, and
positive and negative predictive values (PPV, NPV) to evaluate the concordance between
manual and query scores. These calculations showed at least 90% concordance, except for a
PPV of 74.47% due to inconsistencies in dates recorded in the medical history form of 12
patient charts at site 4; hence, the query was not able to correctly extract the information if
the patient was or was not pregnant in 2015.
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In the third step (implementation of eMeasure and assessment of measure scores), we found
that, for the five reporting years and four sites, the total proportion of pregnant patients was
3.9%. Of these, the percentage of patients who received either a periodic (D0120) or
comprehensive oral evaluation (D0150) was 48.9% (95% ClI: 48.1, 49.7) and 30% (95% ClI,
29.2, 30.8), respectively (Table 4). Overall, across all four sites, the number of pregnant
patients receiving a periodic (D0120) or comprehensive oral evaluation (D0150) was 78.9%
(95% CI: 77.8, 79.2).

We also evaluated the types of dental procedures pregnant patients received irrespective of
periodic and comprehensive oral evaluations (Sub-eMeasure B). Overall, 21.5% (n=2,799)
of pregnant patients received any other dental services. Figure 1 shows the types of dental
procedures received by pregnant patients over the five-year study period. The most
frequently received procedures by pregnant patients were for diagnostic services (e.g.,
examinations) (42.7% to 87.7%) and preventive services (e.g., oral prophylaxis) (65% to
87%). The pregnant patients also received restorative (e.g., composite restorations) and
adjunctive general services (including palliative treatment for dental pain). Periodontal and
oral surgical procedures were the least received dental services by pregnant patients, and less
than 1% received orthodontic treatment.

Discussion

In this study, we evaluated the number of pregnant women who visited four dental clinics
over a five-year study period and the type of dental services they received using a modified
Dental Quality eMeasure. Nationally, the pregnancy rate for women aged 15-44 years is
102.1 per 1,000 (10.2%).21 Our study mirrors the small number of pregnant women seeking
dental care found in a survey of 31 U.S. dental schools published in 2013.22 In that study,
Curtis et al. discussed the need for health professionals to recognize the importance of
prenatal oral health programs; however, they also found that less than 50% of dental students
in the study were exposed to evidence-based guidelines on the treatment of pregnant women.
With 6.2 million pregnancies in the U.S. in 2010, the limited use of dental services by
pregnant women is a public health problem because of the increased risk for periodontal
conditions during pregnancy?3 and the potential transmission of cariogenic bacteria present
in the mother’s mouth to the newborn via sharing utensils.24 The inadequate prenatal oral
health training received in dental school does little to address the oral health disparities of
this vulnerable population.22

Across all four sites, the majority of pregnant women who came in for a dental visit
underwent mainly preventive procedures, primarily oral prophylaxis. It is unlikely that this
population did not have additional dental care needs, given that, of all patients who visited
the dental office in one study, an estimated 25% had unmet dental needs.2® It is possible that
these women decided to postpone additional dental care needs because of their pregnant
state, that their providers suggested postponing dental care beyond basic prophylaxis, and/or
that their providers did not discuss additional care options with these patients. However, it is
beyond the scope of this process-of-care quality measure to evaluate if dental procedures
beyond oral prophylaxis and examinations (D120, D150, D180) were avoided because of
pregnancy.
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Due to the paucity of specific dental educational standards and competencies for treating
pregnant women,>12 the uptake of formal academic maternal and child health programs in
dental education has been found to be slow.26 Maternal and child health government-led
initiatives, including Women and Child Infant Health Programs, exist in every state,2”28 but
we have observed that only in recent years have academic institutions begun to embrace
interprofessional maternal health programs that train both dental and medical students
simultaneously. Jackson et al. described implementation of a pioneer maternal oral health
program at the University of North Carolina at Chapel Hill School of Medicine and School
of Dentistry, with the objective of providing training to medical and dental students on
prenatal oral health.28 For such programs to be implemented, critical factors in academic
institutions needed to be in place including leadership support and buy-in, seamless
communication and referral pathways between medical residents and dental clinics, and
delivering pertinent insurance information, e.g., Medicaid coverage and eligibility, to women
patients. The latter is particularly relevant as Medicaid covers nearly 45% of all births in the
U.S.2% Unfortunately, Medicaid does not require states to offer comprehensive dental
coverage to adult pregnant women,3% which has led to a wide variation in dental services
covered from state to state, ranging from emergency services only to oral exams and
preventive services to comprehensive care.3! Healthy People 2020 has a generic objective to
“increase the proportion of children, adolescents, and adults who used the oral health care
system in the previous year.”32 Augmenting the level of dental service utilization among
pregnant women should be part of this overall objective through integrated prenatal policies
that promote oral and general health, especially among populations that are underserved
with limited access dental services.28:33

Patient-centered care, interprofessional practice, and integration of oral and general health
will all be better served with medical and dental electronic health records that are seamlessly
connected with each other. Dental and medical EHR connectivity would facilitate the
implementation of evidence- based patient-centered care and enable the development of
additional meaningful dental and medical quality measures to evaluate a range of quality
measures, including prenatal oral and general health care.34 Dental institutions, specifically
academic dental institutions, are uniquely positioned to implement innovative strategies,
including updates and adaptation of clinical practice and educational curricula, to provide
dental and dental hygiene students the necessary training required for dental professionals to
deliver high-quality care to pregnant patients.

Our study had some limitations. The study focused on a process-of-care DQM that by
definition has as its primary objective to provide information that can help identify gaps and
guide quality improvement decisions.3® It was beyond its scope to evaluate if specific
determinants of dental visits, including insurance type and Medicaid coverage, contributed
to the low number of pregnant women among our patient population. As our study was
conducted in three academic dental clinics and a large accountable care organization, the
generalizability of our results to different types of dental clinics including private clinics and
hospital-based practices is limited. Patients’ self-reported pregnancy status may be another
limitation because we were not able to verily pregnancy status with information from the
patients’ medical records. Therefore, there may have been an underreporting of pregnancy
status, especially for patients who did not know they were pregnant at the time of the dental
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appointment, and that would result in a smaller denominator. Finally, race and ethnicity
information was missing for nearly half of our patients. Despite all these deficiencies,
patient documentation in EHRs is the most accurate and complete source of information
available for dental providers to help manage care and provide data for quality and clinical
research.

Conclusion

This study demonstrated the feasibility of using patient-level, electronic health record data to
implement a revised process-of-care dental quality measure to assess the type of dental care
services pregnant women received across three academic institutions and one large
accountable dental care organization over five years. Overall, our findings indicated that
very few dental patients sought dental care during pregnancy in either the educational
institutions or private clinic. There is a need for action to improve access to dental care for
pregnant patients, to promote curriculum redesign, and to incorporate prenatal oral health
programs in the clinical training of dental and dental hygiene students. In the future,
implementation of interprofessional models between dentistry and primary care can help

advance oral and general health care for our pregnant patients.
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