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Introduction: Few studies have assessed the impact of clinical decision support, with or without patient education, on patient-reported outcomes in dentistry. This cross-sectional survey was conducted to understand patients' experience with shared decision-making and pain management associated with a tooth extraction.



Methods: We administered a phone survey to 981 adult patients within a week of having a tooth extraction. The tooth extraction was performed at a large regional dental practice by a dentist participating in a randomized controlled trial of a clinical decision support system to reduce reliance on opioids for tooth extraction-related pain management. The survey compared respondents' answers by study arm: standard practice (SP) or clinical decision support with (CDS-E) or without patient education (CDS).



Results: Of respondents (n = 492, response rate: 52%), 91% reported that their dental provider talked about what to expect for pain in the days following the extraction, 92% stated that their dental provider talked about how to treat post-extraction pain, and 74% expressed they were confident in their ability to manage post-extraction pain at the end of the extraction visit. We found no statistically significant differences in patient responses across study arms for average pain in the 3 days following the extraction (p = 0.65, CDS vs. SP; p = 0.41, CDS-E vs. SP) or in shared decision-making (p = 0.38, CDS vs. SP; p = 0.70, CDS-E vs. SP).



Conclusion: Most patients reported adequate pain management and shared decision-making about pain management related to their tooth extraction. Further research will assess differences in analgesic recommendations across study arms.
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Introduction

Unintentional injury, including drug overdoses, is the leading cause of death in the United States for those aged 1–44 (1). More than half of these drug overdose deaths involve opioids (2). Between 1999 and 2018, this resulted in about half a million opioid-related deaths (3). Unnecessary opioid prescribing has been identified as a contributing factor to this major public health issue.

While the amount of opioids prescribed began to decrease in 2011 (4), some research shows that the number of opioid prescriptions written by dentists has increased between 2011 and 2015 (5, 6). In recognition of the role of dentists in fueling opioid overprescribing, the American Dental Association issued guidelines supporting opioid dose and duration limits, as well as considering nonsteroidal anti-inflammatory analgesics as the first-line therapy (7, 8). Further work shows dentists still have opportunities to align their prescribing behavior with these guidelines (9). Of note, dentists prescribed more opioids to young people (<21 years of age) than any other provider type, including surgeons and emergency medicine physicians (10). This prescribing is likely attributed to third molar extractions occurring in adolescents and young adults. Dentist opioid prescribing to opioid-naïve patients in this age group is associated with subsequent opioid use (11, 12). Current research emphasizes the need for dentist-focused interventions to curb unnecessary opioid prescribing. Clinical decision support (CDS) systems have been one of the strategies used to modify prescribing behavior (13–16). This body of literature largely focuses on primary care providers, while work in dentistry has been more limited.

To address these evidence gaps, we designed a clinical decision support tool targeting dentists' opioid prescribing. The tool was embedded in the electronic health record, providing the dentist with patient-tailored information and messaging. We conducted a 3-arm, cluster-randomized clinical trial (with dentist as the unit of randomization) to assess whether CDS with and without patient education decreases opioid prescribing for tooth extractions compared to standard practice. We expected that if the CDS was effective at providing personalized information to dentists, and they relayed this in their communication with patients about post-extraction pain, patients would report increased shared decision-making. We also expected that if the CDS was effective at changing dentists' medication recommendations, such that dentists substituted non-opioid analgesics for opioids, patients would report similar pain across arms. This paper explores whether an intervention aimed at de-implementing opioid use for post-extraction pain management impacted the patient experience of post-extraction pain management, including shared decision-making, post-extraction pain, and patient-reported self-care strategies to manage post-extraction pain.



Method


Intervention

This project was conducted in a large integrated healthcare system in the Greater Minneapolis-St. Paul metropolitan with more than 60 dentists practicing at 20 sites. Dentists were eligible for the trial if they performed permanent tooth extractions within the healthcare system on a regular basis in the year before the intervention period. Eligible dentists were randomized to standard practice (SP), clinical decision support (CDS), or CDS enhanced with patient education (CDS-E). Randomization was stratified by provider type (dentist vs. oral surgeon) and volume of opioid prescribing during the baseline period.

The CDS offered guidance about pain management recommendations personalized to the patient, including potential medication interactions between the patient's current medication list and commonly recommended analgesics, a summary of potentially relevant health conditions that may impact pain management approaches, and automated access to the state's Prescription Drug Monitoring Program. If the dentist performing the extraction was randomized to the CDS-E arm, their patients would also receive supplemental patient education, including information about the effectiveness and side effects of different pain medications, pain management strategies post-extraction, and pain expectations following an extraction. The patient education was either automatically printed when a patient checked in for a scheduled extraction or was printed by the dentist at the point of care. Further details about the trial are described elsewhere (17). The survey results presented here are an exploratory analysis in the context of this larger project.



Study population

Adult patients who had an index visit for which they were eligible for the trial, who had a phone number documented in the electronic health record, and who had not opted out of research were eligible to complete the survey. To balance responses by study group and provider type (i.e., dentist vs. oral surgeons), we applied a systematic sampling approach (every Nth patient per dentist) with a variable sampling ratio by dentist. The study statistician provided this sampling ratio based on prior extraction counts by dentist. Patients were randomly selected based on this sampling ratio, such that all patients were selected from dentists with a low volume of extractions, and a subset of patients were selected from dentists with a high volume of extractions. These weights were adjusted periodically during the study recruitment period to best reflect current extraction volumes.

The HealthPartners Institutional Review Board reviewed in advance, approved, and monitored the project. All methods were performed in accordance with local and federal regulations. Study participants provided verbal consent at the time of survey administration.



Data collection

The HealthPartners Institute Center for Evaluation and Survey Research (CESR) conducted the survey from October 2020 through May 2021. Selected patients were called, consented, and administered the survey by phone. The initial call occurred 3 days post-extraction and additional follow-up calls continued until 6 days post-extraction visit. CESR staff documented survey outreach, recruitment, and survey responses in real time in REDCap (18).



Survey instrument

The survey included questions about patient demographics, including gender, race, ethnicity, education, income, and opioid history. The survey also addressed post-extraction pain using a 10-point numerical rating scale (0 = “no pain at all,” 10 = “worst imaginable pain”) and asked patients what was the average pain they experienced in the first 3 days following their extraction. Shared decision-making was assessed using the 3-item collaboRATE scale, which asked patients to report their experience at the extraction encounter on a 5-point scale, with higher scores indicating more shared decision-making occurred (19). Finally, the survey included questions about pain management actions made by the patient, confidence in managing pain, patient reports of whether the provider talked with the patient about pain expectations following the extraction, and a general rating of the visit. The survey was designed to take 10 min to complete. Respondents were offered a $10 gift card as a thank you for completing the survey.



Data analysis

For the analysis of patient rating of pain and shared decision-making, general linear mixed models tested pre-specified contrasts in means (CDS vs. SP, CDS-E vs. SP) and report model-derived means and 95% confidence intervals. Each model included fixed effects for study arm, baseline prescribing strata (a four-category variable indicating the extent of opioid prescribing conducted by providers prior to the study intervention), extraction complexity, patient sex, and patient age and included a random provider intercept to acknowledge the cluster-randomized design. Mean pain ratings for those prescribed opioids and not prescribed opioids, stratified by complex extraction status, were tested with independent samples t-tests. Other survey items were summarized with frequencies, percentages, unadjusted means, and standard deviation. Analyses were conducted with SAS 9.4.




Results

Contact was attempted with 981 patients eligible for this survey. A total of 16 patients had incorrect phone numbers, and 7 were found to be ineligible (language barrier, physical or mental inability to complete the survey). Among the 958 remaining, 495 were reached to complete the survey (52% response rate). An additional three patients did not complete key shared decision-making or pain items, resulting in a final analytic sample size of 492 completed surveys. Figure 1 shows the overall survey flow. Of those who completed the survey, 59% were female, 68% were White, and 32% had a college degree. Overall, 47% had taken opioids previously. Table 1 shows patient characteristics by study arm.


[image: Figure 1]
FIGURE 1
Patient survey CONSORT diagram. aIncorrect phone number (n = 16). bNot reached (n = 257) includes not reached during call window. cIneligible (n = 7) includes language barriers, physical/mental inability to take survey. dDeclined (n = 206) includes declined the survey after being reached. eDid not complete key shared decision-making and pain rating items (n = 3).



TABLE 1 Participant characteristics (n = 492).

[image: Table 1]

Pooling across all three study arms, the unadjusted mean pain rating (3.66, SD = 2.75) was low in the 3 days following the extraction (0 = no pain at all, 10 = worst imaginable pain). We found no statistically significant differences in patient responses across study arms for average pain in the 3 days following the extraction (p = 0.65, CDS vs. SP; p = 0.41, CDS-E vs. SP). Table 2 shows the model-derived estimates and mean differences by study arm. Among patients with a complex extraction (n = 151), mean pain ratings in the 3 days following the extraction were higher for patients prescribed opioids compared to those not prescribed opioids (mean = 5.1 (SD = 2.2, n = 41) vs. mean = 4.2 (SD = 2.9, n = 110), p = 0.05). Similarly, among patients with a simple extraction (n = 341), mean pain ratings in the 3 days following the extraction were higher for patients prescribed opioids compared to those not prescribed opioids (mean = 5.2 (SD = 1.8, n = 14) vs. mean = 3.2 (SD = 2.7, n = 327), p = 0.007).


TABLE 2 Pain and shared decision-making measures by study group.
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Across all study arms the unadjusted mean shared decision-making score (3.29, SD = 0.80) indicated that respondents reported that a lot of effort was made by the dental care team to manage post-extraction pain (0 = no effort was made, 4 = every effort was made). We found no statistically significant differences in patient responses across study arms for average shared decision-making (p = 0.38, CDS vs. SP; p = 0.70, CDS-E vs. SP).

Respondents described their dental care team as taking actions to address their post-extraction pain. Many respondents (72%) rated their dental extraction visit as excellent. In total, 91% reported that their dental care team talked about pain expectations post-extraction; 92% reported that their dental care team discussed how to treat post-extraction pain; 74% reported feeling confident at the end of their extraction visit about their ability to manage their post-extraction pain. Respondents described taking a variety of self-care actions to manage their post-extraction pain (more than one activity could be selected): avoiding straw use (93%), avoiding vigorous rinsing (90%), avoiding solid foods (87%), applying cold (38%), and applying warm (15%). Table 3 shows the responses by study arm.


TABLE 3 Patient actions and patient reports of provider actions (n = 492)a.
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Discussion

This study illuminates the patient experience of pain management following a tooth extraction. No notable differences were seen across study arms. This suggests that the clinical decision support had no added benefit in terms of reducing patient-reported pain or improving patient-reported shared decision-making. This may be in part because of the overall high ratings patients gave about their pain management experience, in that they thought their dental care team made a lot of effort to manage post-extraction, expressed confidence in their ability to manage their post-extraction pain, and were able to implement pain mitigation strategies to manage their post-extraction pain.

Across all arms, survey respondents reported relatively low pain in the 3 days following their extraction and high general rating of their visit. Consistent with other work (20), patients prescribed opioids reported higher pain than those who were not prescribed opioids regardless of whether they had a simple or complex extraction. This may suggest dentists are accurately targeting opioid prescriptions to patients who experience greater post-operative pain. High satisfaction with extraction-related care is also consistent with other studies (20, 21). Our results may suggest shared decision-making as a potential mechanism for both high satisfaction and low pain rating, in that survey respondents expressed that their dental care team communicated about post-extraction pain expectations and how to manage it. Adolescents described a similar experience in terms of pain and shared decision-making with their dentist following third molar extractions (22). Awareness about pain expectations and knowledge about strategies may have led survey respondents to express confidence in their ability to manage their post-extraction pain and to use self-care strategies to manage it.

Other research has shown that the modality of post-extraction pain management instructions (verbal vs. written vs. verbal plus written) leads to different pain experience following extractions, with higher reported pain in those with verbal instructions compared to those with written or with written plus verbal (23). Other research has shown higher opioid prescribing with less patient education or less Prescription Drug Monitoring Program use (24). While our results show no statistically significant differences in patient responses across study arms for average pain, this may be in part because standard practice at the participating healthcare organization includes providing written instructions and prompted access to the Prescription Drug Monitoring Program. The overall low pain scores may further support the value of written instructions for patients' post-extraction pain management.

This study has several limitations worth noting. First, survey administration took place after the emergence of COVID-19. The survey period was coincident with enhanced respiratory precautions for the care team and patients, and poor clinic access because of recent clinic closures associated with the pandemic. It is unclear how these issues impacted patient responses. The extraction volumes were lower, and the patient mix may have differed due to changes in care-seeking behaviors during the pandemic. However, the 3-arm study design mitigates this limitation in that it allows for meaningful comparisons that would not have been possible without a control. Second, shared decision-making measures are based on patient self-report, which can be subject to social desirability bias, particularly in interviewer-administered data collection. This mode was necessary because of the short window to capture extraction-related pain outcomes without contamination by other extraction sequalae that can cause pain (e.g., dry socket, infection). We minimized the potential for social desirability by ensuring confidentiality and independence from clinicians. Specifically, interviewers were trained to elicit positive and negative experiences, and standardized tools were used to measure shared decision-making. Third, this study was conducted in a large, multi-clinic, dental practice with an integrated electronic health and dental record system. As such, providers may have more access to patient health history, best practice alerts, and patient education materials than a typical private practice group. This may account partly for why our results show no statistically significant differences.

In summary, most respondents reported adequate post-extraction pain management. To achieve low pain, they implemented a variety of self-care activities to mitigate their pain. This may be attributed in part to the dental care team's effort to manage post-extraction pain. Overall, this work suggests that both dental care teams and patients are open to self-care approaches to post-extraction pain management. Future research will assess the effects of both interventions on opioid prescribing and non-opioid analgesic recommendations for post-extraction pain management.
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