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Background: Patient-reported medical histories and medical consults are primary approaches to obtaining patients' medical histories in dental settings. While patient-reported medical histories are reported to have inconsistencies, sparse information exists regarding the completeness of medical providers' responses to dental providers' medical consults. This study examined records from a predoctoral dental student clinic to determine the reasons for medical consults; the medical information requested, the completeness of returned responses, and the time taken to receive answers for medical consult requests.

Methods: A random sample of 240 medical consult requests for 179 distinct patients were selected from patient encounters between 1 January 2015 and 31 December 2017. Descriptive statistics and summaries were calculated to determine the reasons for the consult, the type of information requested and returned, and the time interval for each consult.

Results: The top two reasons for medical consults were to obtain more information (46.1%) and seek medical approval to proceed with treatment (30.3%). Laboratory and diagnostic reports (56.3%), recommendations/medical clearances (39.6%), medication information (38.3%), and current medical conditions (19.2%) were the frequent requests. However, medical providers responded fewer times to dental providers' laboratory and diagnostic report requests (41.3%), recommendations/medical clearances (19.2%), and current medical conditions (13.3%). While 86% of consults were returned in 30 days and 14% were completed after 30 days.

Conclusions: The primary reasons for dental providers' medical consults are to obtain patient information and seek recommendations for dental care. Laboratory/diagnostic reports, current medical conditions, medication history, or modifications constituted the frequently requested information. Precautions for dental procedures, antibiotic prophylaxis, and contraindications included reasons to seek medical providers' recommendations. The results also highlight the challenges they experience, such as requiring multiple attempts to contact medical providers, the incompleteness of information shared, and the delays experienced in completing at least 25% of the consults.

Practical Implications: The study results call attention to the importance of interdisciplinary care to provide optimum dental care and the necessity to establish systems such as integrated electronic dental record-electronic health record systems and health information exchanges to improve information sharing and communication between dental and medical providers.
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INTRODUCTION

Patient safety is of utmost importance in all health care settings, including dental care. To avoid potential harm (1, 2) and improve success during dental treatment (3, 4), dental providers must obtain up-to-date medical and medication history from each patient. In the US, approximately 45% of the adult population has at least one chronic disease (5), and 26–33% of the adult population and 45% of adults over 65 years of age have multiple chronic conditions (MCC) (6, 7). Globally, at least one in three adults has MCC. Furthermore, the frequency of MCC is estimated to rise exponentially during the next two decades (7). Therefore, providing safe and effective dental treatment for all patients, especially those with MCC, requires access to current and accurate medical records for dental providers to avoid adverse patient outcomes. Dental providers often seek medical consults to fill gaps in patient-reported medical history. However, little has been published regarding the time from request to response and the totality of the medical information returned.

In dental practices, medical information is gathered in two ways—through patient-reported medical history and consults with the patients' medical providers. Patient-reported medical histories are collected through health questionnaires administered before a dental examination. Studies that evaluated patient-reported medical conditions, medication history, and other health-related histories reported varied concordance and reliability compared to medical records (8–11). For instance, dental patients reported certain medical conditions, such as myocardial infarction, stroke, and coronary artery disease, but omit other conditions, such as cardiomyopathy, atrial fibrillation, and carotid artery syndrome (8, 11). Studies have also reported inconsistencies in patients reporting common medical conditions such as diabetes, hypertension, and medication histories (12, 13). Therefore, patient-reported medical histories, especially for dental patients with MCC, are confirmed with their medical providers before dental treatment (14).

Medical consult is “the procedure of seeking the opinion of another health care provider in the development of management schemes” (15). Experts advise dental providers to consult the patients' physicians to obtain critical medical information such as patient medications, laboratory reports, and current medical condition statuses to adjust the medication regimen, treatment recommendations, and medical clearance before dental treatment (15–17). However, reports suggest continued challenges with contacting physician offices for medical consults, such as not obtaining information on time (18). In addition, except for expert opinions on the continuity of care, there is sparse information regarding the information dental clinicians seek during medical consults and to what extent medical providers respond to dental clinicians' requests.

The objectives of our retrospective study of medical consults at the Indiana University School of Dentistry (IUSD) were to determine: (1) the reasons for initiating medical consults, (2) the information dental providers requested, (3) the information the consulting physician shared in the returned medical consults, and (4) the time taken to complete the medical consults. The results of this study will determine the information dental providers require through medical consults and the extent to which medical providers furnish the dental providers' information requests.



MATERIALS AND METHODS

IUSD utilizes the electronic dental record system axiUm (Exan software, Las Vegas, Nevada, USA) to record patient care activities. When indicated for patient care, under the supervision of the clinic faculty, the pre-doctoral student dental providers (hereby referred to as dental providers) complete a medical consult form within axiUm under the clinic faculty's supervision. Following the clinic faculty's approval, the dental provider prints and faxes the medical consult form to the medical provider. The medical provider responds via return fax to the IUSD Office of Clinical Affairs, where the returned document is scanned into axiUm as pdf files, and the dental provider is notified of the returned medical consults. Based on the received information, dental providers will modify and/or proceed with the definitive treatment. If dental providers do not receive the requested information, they will continue contacting the medical providers' offices by phone and fax until they receive the information. In the meantime, the patients are on hold or receive symptomatic treatments, such as antibiotics and pain medication prescriptions, and not definitive treatments, such as tooth extractions and other dental procedures.

We performed a retrospective, cross-sectional study of medical consult requests initiated between 1 January 2015 and 31 December 2017, for patients 18 years and older. The clinical systems manager at IUSD selected the medical consults using the random generator function in MS Excel from the 4,586 medical consultations initiated during this three-year time. The scanned medical consults returned from physician offices were reviewed manually for data abstraction because the scanned files have low image quality and most of them also have handwriting responses. These situations made it difficult to automate the retrieval of pertinent information. Therefore, we must manually review all the files and abstract information. In this study, we reviewed medical consults until achieving data saturation with no new information being abstracted, a process followed in qualitative research (19). This study received exempt IRB approval from the Indiana University IRB (Protocol #1801003555).


Development of Data Abstraction Guideline and Form

Figure 1 illustrates the steps in developing the data abstraction guideline and the subsequent review process. Two researchers developed an initial approach to abstract the data from axiUm based on prior literature (16, 17). The reviewers tested this initial guideline by abstracting relevant information from five medical consults belonging to five patients and entering them into a data entry form created in REDCap (Research electronic data capture) (Figure 1). REDCap is a workflow methodology and software solution designed for electronic data capture to support clinical and translational research (20).


[image: Figure 1]
FIGURE 1. Flow diagram demonstrating the different steps during the medical consult review process (single column fitting image).


Four team members independently reviewed another 30 consults to finalize the guideline and the data entry form in REDCap (Figure 1). Any inconsistencies in the review were discussed among the researchers and resolved. The researchers also discussed and verified the definitions of information categories, calculating age, and defined terms in the medical consult form. They defined 17 information items as described in Table 1, which included the following categories: (1) patient demographics, (2) reason(s) for the medical consults, (3) information dental providers requested, (4) information dental providers reported in the medical consults, (5) information medical providers reported in the returned medical consult form, (6) medical consult response time, and (7) miscellaneous information which cannot be assigned to the categories above.


Table 1. Data abstraction guidelines were developed and used to abstract information from the medical consult forms.
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Subsequently, the REDCap (20) data entry form was finalized to abstract information from the remaining consults until data saturation was achieved (Figure 1). Two reviewers (KW, JKM) verified the form for compliance with the data abstraction guideline and checked for congruence by checking three medical consults completed by each reviewer. Any inconsistencies were discussed among the researchers and resolved.



Data Analysis

Descriptive statistics were calculated for demographic information and medical consult response time (Table 1). For analysis purposes, a consult sent to one medical provider constituted one medical consult (Figure 2). A patient may have multiple medical consults if they see numerous medical providers or if one provider was contacted multiple times based on their underlying conditions. Therefore, medical consults were grouped based on the number of medical providers contacted and the number of times they were contacted. As for the collected information items, the reasons for medical consults were classified according to the reviewer guidelines (see Table 1); dental providers requests, and medical provider returned patient information was classified based on the information types defined in the guideline. Finally, we calculated the frequencies of different information types dental providers requested, the information reported in the medical consults; and the frequencies of different information types reported in the returned medical consult forms. Medical provider specialty and affiliation were also summarized to further describe the medical consults.


[image: Figure 2]
FIGURE 2. Three communication patterns between dental and medical providers.





RESULTS

A total of 240 medical consults were reviewed to achieve saturation of information requested and shared between dental and medical providers. These consults were initiated for 179 patients aged 18 years or older by the IUSD dental providers in the pre-doctoral clinics. From the entire medical consults, 4,080 information items were abstracted.

Among the 240 medical consults, 131 consults (55%) followed Pattern 1, a single communication between one dental provider and one medical provider (Figure 2), and 61 (25%) consults involved multiple communications between one dental provider and one medical provider (Pattern 2) to complete the consults. Forty-eight consults (20%) involved one dental provider having multiple communications with more than one medical provider (Pattern 3).

Among the 179 patients, 131 patients (73%) had their medical consults completed with a single consult request per patient. Thirty-six patients (20%) had consults completed with two consult requests per patient. Eleven patients (6%) had three consult requests per patient, and one (1%) had more than three consults.


Patient Characteristics

Among the 179 patients, 94 (52.5%) patients were males, 84 (46.9%) were females, and 1 (0.55%) patient was reported as other gender. The mean age was 61.3 years ± 15.25 (SD).



Reasons for Medical Consults

Table 2 lists the four major reasons for dental providers to seek medical consults, in which requesting “additional medical information that the patient could not provide” ranked the highest (46.1% of medical consults). In total, 436 reasons were listed for the 240 medical consults because more than one reason was listed for 156 consults (116 had two reasons and 40 had three reasons).


Table 2. Reasons for dental providers to seek medical consults for 179 patients.
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Information Dental Providers Requested in the Medical Consults

The dental providers requested patients' laboratory values and diagnostic written reports (56.3%), recommendations and/or medical clearances (39.6%), medication information (38.3%), and current medical conditions and status (19.2%) (Figure 3).


[image: Figure 3]
FIGURE 3. The percentage of different information types* dental providers requested in the 240 medical consults for 179 patients and returned by medical providers (2-column fitting image). *Values do not add up to 240 (or 100%) due to the presence of multiple information requests in one form.


Of the 135 consults (56.3%) that requested laboratory and diagnostic written reports, HbA1c values (46.8%) were requested followed by other lab values (37%), and INR (International normalized ratio)/prothrombin time (14.1%) (Table 3). Whereas, for the 95 consults (39.6%) that requested recommendations/medical clearance, 42.1% asked for precautions to dental procedures, 30.5% for contraindications, 20% for general recommendations regarding planned treatment, and 10.5% regarding the use of local anesthetic with vasoconstrictor. Of the 92 consults (38.3%) that requested medication information, 46.7% of the requests asked for recommendations regarding the need for antibiotic prophylaxis during dental care (Table 3). Internal medicine was the most frequently consulted medical specialty regarding antibiotic prophylaxis (34.9%, 15 out of 43 antibiotic prophylaxis requests), followed by orthopedics (27.9%, 12 out of 43) and family medicine (25.6%, 11 out of 43). Other medication-related requests were 27.2% for the medication lists, 14.1% for recommendations to suggest or modify medications, and 12% for the anticoagulant medication (Table 3).


Table 3. The specific types of information (aside from medical conditions), dental providers (DP) requested vs. medical providers (MP) returned within the 240 medical consults.
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Information Dental Providers Reported in the Medical Consults

In 97% of the medical consults, the dental providers included the planned dental treatment such as administration of local anesthetic (67%), tooth extractions (60%), scaling and root planning (51.3%), restorations (44.6%), and post-operative pain medications (2.5%). In 8.3% of the consults, the dental providers also reported the patients' dental conditions.



Information Medical Providers Returned in the Medical Consults

Of the 240 medical consults, 17.5% of the consults did not return requested information (shared blank pages) and 2.6% of the consults had only the medical provider's signature with no information. In 46% of the consults, the medical providers shared additional information to the requested information. The medical providers sent the complete medical record in 24% of the returned consults, however, 10% of these consults did not specifically address the dental provider's requests. Medical providers responded to requests for medication information (41.3%), laboratory and diagnostic reports (34.2%), requests for recommendations or medical clearance (19.2%), and current medical status (13.3%) (Figure 3).

Of the 82 consults (34.2%) that responded with laboratory and diagnostic written reports, 41.5% included responses for HbA1c values, 26.8% responded for other lab values, and 20.7% responded for blood pressure values (Table 3). Regarding the 95 consults (39.6%) for recommendations/medical clearance, 41.3% of the consults included recommendations for the planned treatment, 30.4% included precautions to dental procedures, 21.7% shared contraindications, and 13% advised regarding the use of local anesthetic with vasoconstrictor. Table 3 also lists the percentage of consults for which medical providers responded with recommendations regarding the need for antibiotic prophylaxis during dental care (46.5%), medication list (34.3%), suggestions or modifications for medications (8.1%), and anticoagulant medications (14.1%) (Table 3).

The most frequently consulted medical specialties were family medicine (33.8%), internal medicine (24.6%), cardiology (10.4%), orthopedics (6.3%), and infectious diseases (4.2%). The remaining 20.7% were sent to other 20 different types of medical specialties such as endocrinology, neurology, and sports medicine. These medical providers were associated with the Indiana University Healthcare system (23.8%) or one of two large community hospital systems (11.3 and 9.6%, respectively). The remaining 55.3% were associated with unique health facilities in Indiana and other states.



Time Taken to Complete Medical Consults

The medical consult requests were returned on an average in 19.6 ± 36.6 days with 57% of requests returned within 10 days (Table 4). It took over 30 days for 13.8% of the medical consults to be returned to the dental provider and seven of the medical consults were returned more than 100 days after the request was made. Among the 179 patients, 16.8% of them (30 of 179 patients) had at least one consult returned more than 30 days after the request.


Table 4. Number of days taken to complete medical consult (N = 240).
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DISCUSSION

Providing expert care for patients requires coordination, communication, and transparency among all care providers. In this study, from one institute that performed an in-depth analysis of dental providers' medical consults, the main reasons for the medical consults were to obtain additional patient-related information and to seek recommendations or medical clearance. Other significant findings include the substantial difference in the information dental providers requested vs. the information medical providers shared (Figure 3, Table 3); dental providers having to contact many providers or the same provider multiple times in 45% of consults; and the extended time (longer than 30 days) taken to complete medical consults in 13.8% of the consults (Table 4). The results confirm anecdotal reports regarding inconsistencies in the communications between dental and medical providers; and the additional efforts required by dental providers to obtain information from medical providers. It is also important to note that medical providers did not provide dental providers' requested information in 20% of their responses. These results highlight the critical need to establish appropriate systems and processes to facilitate dental providers' access to their patients' medical information and communicate with medical providers in a timely manner. In the sections below, we discuss our findings and offer recommendations to improve information sharing and care coordination between dental and medical providers.


Patients' Limited Knowledge of Medication History or Difficulty in Sharing Information Are Significant Barriers

The patient's inability to provide enough medical information to continue with care could have prompted dental providers to seek medical consults. A recent survey of dental providers (21) in our institution reported patients' limited knowledge of their medications, as a significant barrier to obtaining complete medication history. Other studies also suggest that patients, especially older patients with multiple chronic conditions, have difficulty recalling their medical and medication histories (22, 23), thus negatively affecting dental providers' patient care. Medically compromised patients are at higher risk for adverse events due to polypharmacy and multiple co-morbidities that compromise their health. Therefore, it is not always safe to rely on a patient's memory and knowledge to obtain their complete health history. Improving communications and information sharing between dental and medical providers should be a focus of future studies. Health information technology tools such as integrated EDR-EHR and HIE could provide potential solutions to this problem. More detailed discussions are in section 4.5.



Gaps in Information Dental Providers Requested vs. Information Medical Providers Returned

As shown in Figure 3 and Table 3, several gaps exist between the information dental providers requested and the information medical providers shared. Moreover, medical providers sent complete medical records in a quarter of the consult requests and did not respond to 20% of the consult requests. The results suggest that medical providers either did not understand dental providers' requests or did not have the time to search and share the requested information. However, a survey study conducted by the research team found that dental providers also did not have the time to search through the medical record and locate the relevant information (unpublished data). It is also interesting to note that medical providers shared more information than requested regarding the patients' medication information but did not share information such as medical conditions and specific requests such as ejection fraction information. Future work should investigate the reasons for medical providers not responding to dental providers' requests. Also, future work should develop approaches that allow dental providers to have access to relevant information and utilize medical consults to discuss patients' medical conditions with medical providers. Such approaches will improve care coordination between dental and medical providers, thus enhancing patient care.



Dental Providers Considered Patients' General Health During Treatment Planning

The percentage of laboratory and diagnostic reports requested by dental providers (Figure 3 and Table 3) and seeking medical providers' recommendations suggest that they considered their patients' general health as an important factor during diagnosis and treatment planning (24). Dental providers' requests for information, such as HbA1C values, blood pressure, CD4 count, and echocardiography reports also demonstrated that they assessed their patient's physical health to undergo dental treatments and to avoid adverse events for the patient or for the dental provider.



Dental Providers Did Not Always Describe the Patient's Dental Condition/Diagnosis

Although dental providers strived to be specific in their information requests, often, they did not describe their patients' dental condition/diagnosis but described the planned treatment. Even though medical providers are not responsible for dental care, it is important for them to be aware of the patients' dental condition and planned treatment. However, most dental providers currently only use procedure codes during dental care and do not include diagnostic terminologies which are critical for oral disease surveillance, care quality monitoring, and communication with their medical colleagues (25, 26). To encourage dental providers to use standardized diagnostics terminologies, we should include them as part of our dental education curriculum and provide tools to ease the adoption and implementation, such as embedding the terminologies into EDR systems. Moreover, even though not specifically abstracted for this study, it was noted that some abbreviations used were the same for both dental and medical providers, however, several abbreviations have different meanings across the disciplines which risks misinterpretation by one or the other health care provider. Agreement to shared terminologies, such as using the American Society of Anesthesiologists (ASA) physical status classification system (27) to describe patients' status based on their underlining conditions, is urgently needed, especially with the increase in electronic communications and shared databases among all healthcare providers.



Integrated Electronic Dental Record (EDR)—Electronic Health Record (EHR) Systems and Health Information Exchanges (HIE) as Potential Solutions to Improve Information Sharing and Communication Between Dental and Medical Providers

The inconsistencies, gaps, and delays in sharing information revealed in this study necessitate the need for solutions to improve access to patient medical information for dental providers without overburdening medical providers. Moreover, the mounting evidence pointing to the strong association between oral and overall health has led to increasing calls for integrated EDR-EHR systems to promote information sharing and coordination of care. As a result, large healthcare organizations (HCOs), academic institutions, and federally qualified health centers (FQHCs) have implemented integrated EDR-EHR systems. Dental providers practicing in association with large HCOs have access to patient medical information and have demonstrated improvement in patient care (28, 29). Numerous studies have reported physicians' use of (28, 30–32) integrated EDR-EHR systems to refer patients to dental clinicians and vice versa for preventive and comprehensive care in FQHCs and large HCOs (33, 34). For instance, children enrolled in Medicaid were referred for preventive services such as the fluoride varnish application. Adults diagnosed with diabetes were referred for dental screening and periodontal treatment within the year. Finally, dentists in HealthPartners, an HCO, screened patients for diabetes, blood pressure, oral cancer, and opioid crises and referred them to appropriate medical specialties (35).

However, most dental providers practice in solo and group settings where dental care alone is provided, and these dental practitioners may not have direct access to their patients' medical information. The emergence of community and vendor-supported HIEs have improved medical providers timely access to patient information (36–39). Similarly, for dental providers, access to HIEs might be a solution for improved communications between dental and medical providers and a reduction in the need for dental-medical consults for obtaining patient information. The HIE presents a viable solution to address current information silos and to provide dental providers with timely access to patients' medical information. Enabling dental providers to participate with an HIE will provide real-time access to patient medical history to validate patient-reported information and will reduce the time for dental providers to obtain complete medical information for each patient.

The use of HIEs does not eliminate the medical consult, but rather significantly decreases the need to contact medical providers for information accessible through HIE and improves the quality of the consult questions. These better prepared and more meaningful questions can help to increase the response rate and reduce the response time of the consults. They will also be helpful to get more specific and focused responses from the medical providers.



Emphasizing the Importance of Interprofessional Collaboration During Dental Care

It is a known fact that the historic divide between dentistry and medicine is a huge barrier to the coordination of care between dental clinicians and medical providers. Chronic conditions such as cardiovascular diseases and obesity are associated with poor oral health and therefore, dental providers must be aware of their patients' underlying conditions. For instance, poorly controlled diabetes is an established risk factor for periodontal disease, and not knowing the patients' status could adversely influence periodontal treatment outcomes as well as healing following tooth extraction, bone grafting, implant placement, and root canal treatments. Besides, people are living longer with multiple chronic conditions that are managed by numerous medications that increase the risk for caries (tooth decay) and other oral diseases. In this study, we found that dental providers asked for recommendations/medical clearance in 39.6% of consults and clarifications regarding medications such as antibiotic prophylaxis and anticoagulant medications in 38.3% of consults (Figure 3, Table 3), even when professional standards and guidelines existed (40, 41). The results denote the importance of interprofessional collaboration and communication to provide optimum dental care and therefore, timely access to information and communication among healthcare professionals can enhance care and reduce costs.



Strengths and Limitations

This study identified the medical information needs of pre-doctoral dental providers to support continuity of care for their patients. Additionally, despite using a small sample size, an in-depth exploratory analysis was conducted on each medical consult utilizing a minimum of 17 components. Nevertheless, the results regarding the reasons for seeking medical consults are consistent with other studies and related reports (15–17, 21). Like other studies conducted in a single setting, the findings from this study have limited generalizability outside of the IUSD or the academic dental environment. To further explore this study's implications, this study could be repeated and compared among other academic and non-academic institutions.




CONCLUSION

The major reasons for dental providers' medical consults are to obtain patient information and seek recommendations/medical clearance for dental care. This study identified that laboratory/diagnostic reports, current medical conditions and medication history, or modification are the major information requests. Also, precautions for dental procedures, antibiotic prophylaxis, and contraindications such as using local anesthesia containing vasoconstrictor are the major advice/recommendations dental providers seek from their medical colleagues. The results highlight the importance of interdisciplinary collaboration between dental and medical providers to provide optimum dental care and the crucial need to have appropriate systems such as integrated EDR-EHR and HIEs to enhance information sharing and communication between dental and medical providers to coordinate patient care.



DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following licenses/restrictions: The dataset is not publicly available because it contains patient identifiers. Requests to access these datasets should be directed to tpt@iu.edu.



AUTHOR CONTRIBUTIONS

JM, KW, and TT contributed to the study design and development of the data abstraction guideline and form. JM, KW, JP, and TG finalized the guideline and reviewed the medical consults. SL, JM, and KW checked the data for accuracy and performed the data analysis. SL, JM, KW, and TT made significant contributions to the drafts of the manuscript. All authors contributed to manuscript revision, read, and approved the submitted version.



FUNDING

This study was funded by TT start-up funds through the Indiana University School of Dentistry and in part by the National Library of Medicine (KW) of the National Institutes of Health under Award Number T15NLM012502. The content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes of Health or the National Library of Medicine.



ACKNOWLEDGMENTS

We acknowledge Dr. Zasim Sididiqui for assisting with conceptualizing the study, Mr. Craig Eberhardt for assisting with generating the study data for the research team, and Dr. Dawn Wagenknecht and Ms. Lucy Bickett for assisting with reviewing and editing the manuscript.



REFERENCES

 1. Ciancio SG. Medications' impact on oral health. J Am Dent Assoc. (2004) 135:1440–8; quiz 68-9. doi: 10.14219/jada.archive.2004.0055

 2. Kalenderian E, Obadan-Udoh E, Maramaldi P, Etolue J, Yansane A, Stewart D, et al. Classifying adverse events in the dental office. J Patient Saf. (2017). doi: 10.1097/PTS.0000000000000407

 3. Fitzgerald J, Epstein JB, Donaldson M, Schwartz G, Jones C, Fung K. Outpatient medication use and implications for dental care: guidance for contemporary dental practice. J Can Dent Assoc. (2015) 81:f10.

 4. Chappuis V, Avila-Ortiz G, Araujo MG, Monje A. Medication-related dental implant failure: systematic review and meta-analysis. Clin Oral Implants Res. (2018) 29 Suppl 16:55–68. doi: 10.1111/clr.13137

 5. Raghupathi W, Raghupathi V. An empirical study of chronic diseases in the United States: a visual analytics approach. Int J Environ Res Public Health. (2018) 15:431. doi: 10.3390/ijerph15030431

 6. Ward BW, Schiller JS. Prevalence of multiple chronic conditions among US adults: estimates from the National Health Interview Survey, 2010. Prev Chronic Dis. (2013) 10:E65. doi: 10.5888/pcd10.120203

 7. Hajat C, Kishore SP. The case for a global focus on multiple chronic conditions. BMJ Glob Health. (2018) 3:e000874. doi: 10.1136/bmjgh-2018-000874

 8. Okura Y, Urban LH, Mahoney DW, Jacobsen SJ, Rodeheffer RJ. Agreement between self-report questionnaires and medical record data was substantial for diabetes, hypertension, myocardial infarction and stroke but not for heart failure. J Clin Epidemiol. (2004) 57:1096–103. doi: 10.1016/j.jclinepi.2004.04.005

 9. Smith B, Chu LK, Smith TC, Amoroso PJ, Boyko EJ, Hooper TI, et al. Challenges of self-reported medical conditions and electronic medical records among members of a large military cohort. BMC Med Res Methodol. (2008) 8:37. doi: 10.1186/1471-2288-8-37

 10. Fourrier-Reglat A, Cuong HM, Lassalle R, Depont F, Robinson P, Droz-Perroteau C, et al. Concordance between prescriber- and patient-reported previous medical history and NSAID indication in the CADEUS cohort. Pharmacoepidemiol Drug Saf. (2010) 19:474–81. doi: 10.1002/pds.1951

 11. Patel J, Mowery D, Krishnan A, Thyvalikakath T. Assessing information congruence of documented cardiovascular disease between electronic dental and medical records. AMIA Annu Symp Proc. (2018) 2018:1442–50.

 12. Adibi S, Li M, Salazar N, Seferovic D, Kookal K, Holland JN, et al. Medical and dental electronic health record reporting discrepancies in integrated patient care. JDR Clin Trans Res. (2019):2380084419879387. doi: 10.1177/2380084419879387

 13. Tenuta LMA, Canady C, Eber RM, Johnson L. Agreement in medications reported in medical and dental electronic health records. JDR Clin Trans Res. 2021:23800844211004525. doi: 10.1177/23800844211004525

 14. Levy SM, Jakobsen JR. A comparison of medical histories reported by dental patients and their physicians. Spec Care Dentist. (1991) 11:26–31. doi: 10.1111/j.1754-4505.1991.tb00808.x

 15. Jainkittivong A, Yeh CK, Guest GF, Cottone JA. Evaluation of medical consultations in a predoctoral dental clinic. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. (1995) 80:409–13. doi: 10.1016/S1079-2104(05)80333-6

 16. Brown RS, Farquharson AA, Pallasch TM. Medical consultations for medically complex dental patients. J Calif Dent Assoc. (2007) 35:343–9.

 17. Brown RS, Buscemi L, David TJ. Medical consultations for dental patients in 2014. Dent Today. (2014) 33:8, 10, 12.

 18. Thyvalikakath TT. Results of Quick Poll on Health Information Exchange2020 11/06/2021. Available online at: https://files.constantcontact.com/c7da0d4c001/6bcda099-2f1e-428e-b405-6956906567f5.pdf

 19. Kulich KR, Berggren U, Hallberg LR. A qualitative analysis of patient-centered dentistry in consultations with dental phobic patients. J Health Commun. (2003) 8:171–87. doi: 10.1080/10810730305694

 20. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)–a metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Inform. (2009) 42:377–81. doi: 10.1016/j.jbi.2008.08.010

 21. Burcham WK, Romito LM, Moser EA, Gitter BD. Analyzing medication documentation in electronic health records: dental students' self-reported behaviors and charting practices. J Dent Educ. (2019) 83:687–96. doi: 10.21815/JDE.019.070

 22. Kessels RP. Patients' memory for medical information. J R Soc Med. (2003) 96:219–22. doi: 10.1177/014107680309600504

 23. Buttorff C, Ruder T, Bauman M. Multiple chronic conditions in the United States. Santa Monica, CA: Rand (2017).

 24. Thyvalikakath T, Song M, Schleyer T. Perceptions and attitudes toward performing risk assessment for periodontal disease: a focus group exploration. BMC Oral Health. (2018) 18:90. doi: 10.1186/s12903-018-0550-2

 25. Obadan-Udoh E, Simon L, Etolue J, Tokede O, White J, Spallek H, et al. Dental providers' perspectives on diagnosis-driven dentistry: strategies to enhance adoption of dental diagnostic terminology. Int J Environ Res Public Health. (2017) 14:767. doi: 10.3390/ijerph14070767

 26. Miller CS. Where are the diagnostic codes in dentistry? Oral Surg Oral Med Oral Pathol Oral Radiol Endod. (2011) 111:131–2. doi: 10.1016/j.tripleo.2010.10.021

 27. Doyle DJ, Goyal A, Garmon EH. American Society of Anesthesiologists Classification. Treasure Island, FL, StatPearls (2022).

 28. Acharya A. Marshfield clinic health system: integrated care case study. J Calif Dent Assoc. (2016) 44:177–81.

 29. Everson J. The implications and impact of 3 approaches to health information exchange: community, enterprise, and vendor-mediated health information exchange. Learn Health Syst. (2017) 1:e10021. doi: 10.1002/lrh2.10021

 30. Atchison KA, Weintraub JA. Integrating oral health and primary care in the changing health care landscape. N C Med J. (2017) 78:406–9. doi: 10.18043/ncm.78.6.406

 31. Glurich I, Schwei KM, Lindberg S, Shimpi N, Acharya A. Integrating medical-dental care for diabetic patients: qualitative assessment of provider perspectives. Health Promot Pract. (2018) 19:531–41. doi: 10.1177/1524839917737752

 32. Zhu Y, Close K, Zeldin L, Quinonez RB, White BA, Rozier RG, et al. Clinical vignette-based study of physicians' adherence to guidelines for dental referrals of young children. Acad Pediatr. (2019) 19:195–202. doi: 10.1016/j.acap.2018.05.013

 33. Atchison KA, Rozier RG, Weintraub JA. Integration of oral health and primary care: communication, coordination and referral. NAM Perspectives. (2018). doi: 10.31478/201810e

 34. Gauger TL, Prosser LA, Fontana M, Polverini PJ. Integrative and collaborative care models between pediatric oral health and primary care providers: a scoping review of the literature. J Public Health Dent. (2018) 78:246–56. doi: 10.1111/jphd.12267

 35. Atchison KA, Weintraub JA, Rozier RG. Bridging the dental-medical divide: Case studies integrating oral health care and primary health care. J Am Dent Assoc. (2018) 149:850–8. doi: 10.1016/j.adaj.2018.05.030

 36. Menachemi N, Rahurkar S, Harle CA, Vest JR. The benefits of health information exchange: an updated systematic review. J Am Med Inform Assoc. (2018) 25:1259–65. doi: 10.1093/jamia/ocy035

 37. Sadoughi F, Nasiri S, Ahmadi H. The impact of health information exchange on healthcare quality and cost-effectiveness: a systematic literature review. Comput Methods Programs Biomed. (2018) 161:209–32. doi: 10.1016/j.cmpb.2018.04.023

 38. Vest JR. Health information exchange and healthcare utilization. J Med Syst. (2009) 33:223–31. doi: 10.1007/s10916-008-9183-3

 39. Vest J, Kern L, Campion T Jr, Silver M, Kaushal R. Association between use of a health information exchange system and hospital admissions. Appl Clin Inform. (2014) 5:219–31. doi: 10.4338/ACI-2013-10-RA-0083

 40. Suda KJ, Calip GS, Zhou J, Rowan S, Gross AE, Hershow RC, et al. Assessment of the appropriateness of antibiotic prescriptions for infection prophylaxis before dental procedures, 2011 to 2015. JAMA Netw Open. (2019) 2:e193909. doi: 10.1001/jamanetworkopen.2019.3909

 41. Department of Scientific Information ASI. Antibiotic Prophylaxis Prior to Dental Procedures 2018. Available online at: https://www.ada.org/en/member-center/oral-health-topics/antibiotic-prophylaxis

Conflict of Interest: JM who worked in this project as graduate student at the Indiana University (IU) School of Dentistry, is currently employed by ELLKAY LLC.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Li, Williams, Medam, Patel, Gonzalez and Thyvalikakath. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fdgth-04-838538-t002.jpg
Reason for medical consults

Patient provided some information leading to the Dentist's medical
consult initiation for more information.

Dental provider wanted the physician's confirmation for
proceeding with the planned dental treatment

Dental provider wanted to confirm the patient provided medical
and medication information.

Patient could not provide any information leading to the Dentist's
medical consult initiation.

Dental provider intiated the medical consult with the suggestion
from the previously contacted physician.

Total

Number (%)*

201 (46.1)

182 (30.3)

101(23.2)

102

102)

436 (100)

*Total number is more than 240 due to the presence of multiple reasons for one consult.





OPS/images/fdgth-04-838538-t003.jpg
Laboratory and
diagnostic
reports.

HbAlc

Other lab values*
INR/Prothrombin
time

Blood pressure

CD4 counts/Viral
load

Other diagnostic
reports

Echocardiogram
Ejection fraction

DP requests
N=135 1
(56.3%) (%)

63 (46.7)
50 @7
19 (14.9)
16 (119
15 (11.1)
9 @7
8 69
3 @2

MP returns
N=82 !
(33.2%) (%)
34 (415) Precautionsto
dental procedures
22 (268) Contraindications
9 (1) General
recommendations
17 (20.7) for planned
14 (17.1) treatments
6 (7.3) Localanesthesia
with
3 (7 vesoconstictor
o (©0

N=95
(39.6%)

40

29
19

Recommendations DP requests

t
(%)

(@2.1)

(30.5)
(20)

(10.5)

" Does not add up to 100% because each medical consuit can have multple requests and retums.
“Complete blood count, liver function test, tuberculosis test, efc.

MP returns
N=46 !
(19.2%) (%)

14 (30.4)

10 @)

19 @13)

6 13

Medication/s DP requests
related
N=92 ' N=99
(383%) (%) (41.3%)
Antibiotic 43 @67) 46
prophylaxis
Medication st 25 (@12 34
Suggestormodify 13 (14.1) 8
medications
Anticoagulant 1M (12 14
medication

MP returns

(%)
(46.5)

(34.3)
@®.1)

(14.9)





OPS/images/fdgth-04-838538-g003.gif
oo i consion [T "

 Donta Provser s Mol Proviser





OPS/images/fdgth-04-838538-t001.jpg
Information item

Patient information
1 Record ID

2 Age
3 Gender

Reason for medical consult

4 Reason for the medical consult
5 Medical provider specialty

6 Medical provider address

Information reported by dental providers in the medical consult form
Dental conditions/diagnoses

Dental treatments.

Medication to be used during dental treatment

Medication to be used after dental treatment

© N o o

Medical conditions and medications as reported by the patient
Information requested by dental providers

10 Medication history of the patient

11 Medical condition(s) of the patient

Information reported by physicians in the returned medical consult form
12 Medical condition(s) of the patient
13 Medication history

14 Contradictions for dental treatment

Medical consult response time

15 Number of days taken for the medical provider’s response to medical consult

Miscellaneous
16 Complete patient health record provided

Description and example

Patient age at time of encounter; difference between the date of birth and the
date medical consult was sent to medical provider

Listed in the electronic dental record (i.e., Male, Female, Unknown)

Specific or implied reason written on the medical consult form
iie., Famiy Practice, Internal Medicine, Carciology
Private practice or facilty address

iie., abscess, tooth pain
i.e., course of treatment, type of treatment, etc.

iie., local anesthetic

i.e., pain medication

Any medical and medication information provided by the patient

iie., pain medication, list of medication/s antihypertensive medication, etc.
Current medical status, condition(s) status and laboratory and/or diagnostic
reports (i.e., medical history, cardiac status, HbATG, viral load, CD4 count,
echocardiogram report, recommendations etc,)

Any medical information regarding  patient's condltion(s)
Any medication(s) the patient is currently prescribed, for example, anticoagulant
medication

recommendations and medical clearance (i.., antibiotic prophylaxis,
contraindications, medical clearance etc.)

difference between the date of sending medlical consult and date when medical
consult was scanned into patient record (when available for dental provider to
view information)

Medical provider sent complete patient record without responding to dental
provider's questions





OPS/images/fdgth-04-838538-t004.jpg
Days

0-10

11-20
21-30
31-40
41-50
51-60
61-70
T+

Number of consults

137

45

25
4
8

Percent

57.1%
18.8%
10.4%
1.7%
3.3%
3.3%
1.3%
4.2%





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Retrospective Study of the Reasons and Time Involved for Dental Providers' Medical Consults



		Introduction



		Materials and Methods



		Development of Data Abstraction Guideline and Form



		Data Analysis







		Results



		Patient Characteristics



		Reasons for Medical Consults



		Information Dental Providers Requested in the Medical Consults



		Information Dental Providers Reported in the Medical Consults



		Information Medical Providers Returned in the Medical Consults



		Time Taken to Complete Medical Consults







		Discussion



		Patients' Limited Knowledge of Medication History or Difficulty in Sharing Information Are Significant Barriers



		Gaps in Information Dental Providers Requested vs. Information Medical Providers Returned



		Dental Providers Considered Patients' General Health During Treatment Planning



		Dental Providers Did Not Always Describe the Patient's Dental Condition/Diagnosis



		Integrated Electronic Dental Record (EDR)—Electronic Health Record (EHR) Systems and Health Information Exchanges (HIE) as Potential Solutions to Improve Information Sharing and Communication Between Dental and Medical Providers



		Emphasizing the Importance of Interprofessional Collaboration During Dental Care



		Strengths and Limitations







		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Digital Health

Retrospective Study of the Reasons
and Time Involved for Dental
Providers’ Medical Consults





OPS/images/fdgth-04-838538-g001.gif
Sampe e
andCompiance Random cscton
S 2i0sampier

Guideineand






OPS/images/fdgth-04-838538-g002.gif
gz &= gz

WA 41 4

Pattern 1;One dental provider and one medical
provier mshvd i e meccl cont procss
nd communicated oce forte same paint
iercoier

patem 2:One denl prvir and one mesical
prodernvlvd i the medol comt e
andcommuniated e tmesfor thesame.
Pt vitencouter

Bo &

Pater 3:0ne dentl i s ot
medicl proriers o n e medil
Consit proces s ormmricned e
s for e same potentencouer

go
go

(&)









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Digital Health





