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Abstract
Objective: To describe the current state of advance care planning (ACP) in older patients undergoing elective inpatient surgery.

Background: ACP is essential to ensure that patient-centered, goal-concordant surgical care is delivered. Older adults undergoing major elective surgery are at significant risk of post-operative morbidity and mortality and could benefit from robust ACP. Factors associated with missed ACP in the surgical setting are unknown.

Methods: We linked electronic medical record (EMR) data from a single institution to the state-wide death registry. All patients 65+ years undergoing elective surgery (general, oncologic, cardiovascular, orthopedic, neurosurgery, urology, otolaryngology) requiring an inpatient stay were included. The primary exposure was ACP documentation (defined as an advance directive, physician order for life-sustaining treatment form, or ACP note within 90 days prior to surgery). 

Research Question
What factors are associated with missed Advance Care Planning (ACP) in patients 65 years and older undergoing major elective surgery?

Specific aims 
Aim 1: Describe the rate of ACP documentation among patients 65 years and older undergoing major elective surgery.

Aim 2: Determine what factors may be related to missed ACP among older adults undergoing major elective surgery.

Significance
As the US population ages and more older adults undergo surgical procedures, it is critical for surgeons to develop and implement a robust and accessible advance care planning (ACP) system to ensure ethical grounding in principles of autonomy. Although many older adults will undergo elective surgery without complications, those who experience severe complications may lose their ability to convey treatment preferences to providers and family. ACP allows patients to identify a surrogate decision maker and express their preferences and goals prior to a catastrophic health event. It also serves as a practical tool to guide clinicians and family members to make decisions with the patient’s wishes in mind. Further, lack of ACP has been associated with higher hospital readmission rates.1

Data from non-surgical settings indicate that having ACP conversations is associated with increased patient satisfaction and decreased anxiety, depression, and stress among family members.2 There is a unique opportunity and need for surgery-specific ACP prior to elective surgery. First, surgery itself represents a defined point at which a patient’s health status may dramatically change. Second, surgeons have a key role to play in ACP discussions because of their intimate knowledge of specific risks. Patients also often prefer having ACP discussions with their surgeons.3 Third, the American College of Surgeons’ Geriatric Verification Program mandates that patients engage in ACP prior to elective surgery.4

Despite the growing emphasis on ACP, rates of documentation of advanced care directives and of surrogate decision makers remain low, at 22-25% in both surgical and non-surgical populations.5 There are no existing surgery-specific tools for ACP that focus on the frailest of patients and their surrogates. To uphold autonomy, improve patient and caregiver satisfaction, and align with American College of Surgeons, we need a pre-operative ACP tool that is generalizable, easy to implement, and effective. Therefore, the overall objective for the proposed research is to develop a deeper and more nuanced, patient-centered understanding of the needs of patients and their surrogates for surgical ACP as the first step in ACP tool development. 

Methods
Study Design
This is a retrospective cohort study which will use previously collected data. The aim of this study is to establish baseline knowledge of factors associated with missed ACP in patients aged 65 years and older who underwent elective surgery requiring post-operative admission at the University of California, San Francisco. These data will be used, along with data collected from other sources (e.g., patient and stakeholder interviews), to craft a digital, patient-facing, interactive tool to facilitate ACP conversations, planning, and documentation between patients and their surgeon. 

A potential study design to evaluate the effectiveness of the ACP tool in the future could be a cohort study or a randomized trial. If we were to conduct a cohort study, theoretically a group of patients could have access to the digital ACP tool, be followed to assess whether they completed an AD prior to surgery, and compared to patients (controlling for demographic factors, etc.) to patients who had surgery prior to instating the intervention. A randomized control trial could theoretically randomize certain pre-op patients to having access to the ACP tool and others to usual care; however, this may carry with it some ethical concerns. These studies are not feasible at this time because the digital ACP tool has not yet been built. 

Subjects
The target population for this study is patients aged 65 years and older who are undergoing major elective surgery requiring post-operative admission. The accessible population is a cohort of patients aged 65 years and older who had major elective surgery at UCSF in 2019. 

Participants for this study were identified retrospectively using the electronic medical record (EMR). Patients were included if they were (1) 65 years or older on the day of surgery, (2) had a surgery with a planned hospital admission of at least 2 days, (3) their primary surgeon was part of the following departments: General Surgery, Thoracic Surgery, Cardiac Surgery, Vascular Surgery, Plastic Surgery, Neurological Surgery, Otolaryngology Head Neck Surgery, Genito Urology, Transplant, and Orthopedic Surgery.

Measurements and Variables
The primary outcome is ACP documentation (defined as an advance directive, physician order for life-sustaining treatment, or ACP note within 90 days prior to surgery. All data will be extracted from the EMR. The predictor variables include the following:
· Sex
· Race and ethnicity
· Primary language
· Health insurance status
· Date of death
· Comorbid conditions (measured as Charlson Comorbidity score)6
· Surgical service
· Surgical procedure
· Postoperative level of care (acute care versus Intensive Care Unit)
· Admitted from (e.g., home versus care facility)
· Discharge disposition 

Statistics
My research hypothesis is that a higher comorbidity burden (as dichotomized by Charlson >2 versus 0-1) is associated with an increased rate of pre-operative ACP documentation. Absence of pre-operative ACP documentation is associated with non-English primary language, non-White race/ethnicity, and Medicaid insurance. 
· Statistical test: Chi-squared
· Null and alternative hypotheses: 
· Null: There is no difference in the rate of pre-operative ACP documentation among patients with multiple chronic conditions (Charlson score >2) and those with one or fewer chronic conditions (Charlson score 0-1).
· Alternative: There is a difference in the rate of pre-operative ACP documentation among patients with multiple chronic conditions (Charlson score >2) compared to those with one or fewer chronic conditions (Charlson score 0-1).
· Effect size: 0.697 (RR 0.929, OR 0.767)
· Expected proportion for each group
· 0.25 with ACP
· 0.75 without ACP
· I determined the effect size using a prior publication in this topic area, which reported that approximately 25% of patients with multiple chronic conditions (Charlson score >2) had documentation of ACP pre-operatively.5
· Two-sided alpha = 0.05
· Beta = 0.20
· Estimated sample size: 690 (total), 345 (group 1 = Charlson > 2), 345 (Charlson 0-1)

Limitations and confounders
Given that it is not possible to measure whether a patient had an ACP that was not uploaded into the EMR, this study will only measure ACP documentation in the EMR. Possible bias in this study include type of procedure (e.g., patients undergoing tracheostomy are more likely to have had an ACP documented given the serious and often prolonged illness that inherently precedes tracheostomy). To mitigate this bias, we will remove the procedure code for tracheostomy and related procedures from the data analyzed. 

Possible confounders in this study include the Charlson score, which is a proxy for how many chronic medical problems patients have. We expect patients who have more chronic conditions to have had ACP documentation at a greater rate because it may be more likely that their primary care physician identified them as sicker than other patients and therefore encouraged ACP documentation. Language is also another potential confounder as patients who speak a language other than English may be less likely to have had access to ACP forms and information in their primary language. Given the retrospective nature of the data, it is not possible to draw causal relationships in this study. 

Ethical considerations 
Given that data have already been collected as part of regular medical care, harms to subjects in this study include possible breach of privacy as data are not deidentified. To mitigate this risk, data will be stored on secure servers.  
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Future directions
Though this project did not utilize a questionnaire, there are plans for a follow up qualitative study in which patients who are 65 years and older and have had a major elective surgery within the past 6 months will be interviewed to determine barriers and facilitators to ACP documentation prior to surgery. In this study, a 4-item questionnaire developed by Sudore et al. will be used to determine readiness to complete an ACP.7

The Advance Care Planning Engagement Survey assesses ‘‘Process Measures’’ of factors known from Behavior Change Theory to affect behavior (knowledge, contemplation, self-efficacy, and readiness, using 5-point Likert scales) and ‘‘Action Measures’’ (yes/no) of multiple behaviors related to surrogate decision makers, values and quality of life, flexibility for surrogate decision making, and informed decision making.8 This questionnaire was validated among a diverse group of older adults and refined from 82 items to 4 items and then validated among 501 participants aged 55-60 years and older with at least 2 chronic medical illnesses and who had seen a primary care physician ≥ 2 times in the past year.7



Appendix
4-Item Advance Care Planning Engagement Survey (Sudore et al 2017)7
1. How read are you to talk to your decision maker about the kind of medical care you would want if you were very sick or near the end of your life?
a. “I have never thought about it”
b. “I have thought about it, but I am not ready to do it”
c. “I am thinking about doing it in the next 6 months”
d. “I am definitely planning to do it in the next 30 days”
e. “I have already done it”
2. How ready are you to talk to your doctor about the kind of medical care you would want if you were very sick or near the end of your life?
a. “I have never thought about it”
b. “I have thought about it, but I am not ready to do it”
c. “I am thinking about doing it in the next 6 months”
d. “I am definitely planning to do it in the next 30 days”
e. “I have already done it”
3. How ready are you to sign official papers putting your wishes in writing about the kind of medical care you would want if you were very sick or near the end of your life?
a. “I have never thought about it”
b. “I have thought about it, but I am not ready to do it”
c. “I am thinking about doing it in the next 6 months”
d. “I am definitely planning to do it in the next 30 days”
e. “I have already done it”
4. How ready are you to sign official papers naming a person or group of people to make medical decisions for you?
a. “I have never thought about it”
b. “I have thought about it, but I am not ready to do it”
c. “I am thinking about doing it in the next 6 months”
d. “I am definitely planning to do it in the next 30 days”
e. “I have already done it”
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