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Abstract 
Background 
We examined associations between structured advance care planning (ACP) 
conversations and outcomes in high-risk hospitalized patients. Methods: We 
conducted a retrospective cohort study of patients hospitalized on the general 
medicine service from January 2021-March 2024 who were flagged as high-risk by 
two algorithms: top quartile of predicted 12-month mortality and ≥20% predicted 
30-day readmission. Multivariable generalized linear regression models assessed the 
association between documented structured ACP conversations and the primary 
outcome of 30-day readmission. Secondary outcomes included discharge disposition, 
length of stay, and in-hospital and post-discharge mortality. Results: Among 6,944 
high-risk patients, 1,166 (16.8%) had structured ACP documentation. Patients in the 
ACP group had higher case mix indices, 30-day readmission (49.0% vs. 30.5%), and 
longer hospital stays (55.5 vs 29.9 days) compared to the No ACP group. Structured 
ACP was independently associated with 30-day readmission (adjusted OR 2.10; 95% 
CI, 1.84–2.39). In-hospital mortality was similar (0.2% vs 0.4%), but among those 
who died post-discharge, time to death was shorter in the ACP group (132.8 vs 159.9 
days). Discharge patterns suggested greater hospice referral (adjusted OR 1.25; 95% 
CI, 0.97–1.62) and lower skilled-nursing facility use (adjusted OR 0.86; 95% CI, 
0.73–1.01) in the ACP group. Conclusion: In this cohort of high-risk hospitalized 
patients, structured ACP conversations associated with a higher 30-day readmission 
rate and a trend towards hospice discharge. These findings highlight the care 
complexity of high-risk inpatients and underscore the need for prospective studies to 
clarify causal effects, optimal timing, and implementation strategies for ACP in the 
hospital. 

introduction 

Advance care planning (ACP) aims to align medical care 
with patients’ values, and has demonstrated benefits for 
patient-centered outcomes, including improving goal 
concordant care and quality end of life communication.1,

2 However, reported rates of ACP conversations in the 
hospital vary widely, ranging from 6% to over 20%, but 
overall suggest that ACP remains underutilized in this 
setting.3 Additionally, the effects of ACP on healthcare 
utilization including hospitalizations, readmissions, and 
length of stay, have been more mixed with effects varying 

by patient population, clinical setting, intervention de
sign and outcomes measured.4‑7 

Delivering high-quality ACP conversations during 
hospitalization remains difficult due to limited time, 
competing clinical demands, prognostic uncertainty, and 
challenges in identifying which patients are most likely 
to benefit. To address these barriers, health systems have 
increasingly turned to electronic tools – including the 
“surprise question” (a clinician prompt asking, “Would 
I be surprised if this patient died within the next 12 
months?”), electronic health record (EHR)–based risk 
models, and automated clinician notifications - to flag pa
tients at high risk.8‑10 While studies have begun to ex
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amine ACP outcomes in such algorithmically identified 
populations, evidence remains mixed and further work is 
needed to clarify how ACP influences utilization and pa
tient-centered outcomes in this context.9,11 

The quality and documentation of ACP conversa
tions also vary considerably. In hospitals, these conversa
tions are often unstructured, inconsistently documented, 
and difficult to retrieve in the EHR. Prior work suggested 
that structured documentation formats can improve 
downstream care by increasing palliative care referral, 
code status changes, and hospice enrollment.12,13 Struc
tured templates may also indicate that clinicians are 
trained in evidence-based conversation guides, such as the 
Serious Illness Care Program (SICP), thereby improving 
both the quality and reliability of ACP documenta
tion.14 

Our study sought to extend this literature by examin
ing structured ACP conversations in a uniquely defined 
population: hospitalized patients identified as high risk 
by two independent electronic algorithms – top quartile 
of predicted 12-month mortality and ≥20% predicted 
30-day readmission. We selected patients meeting both 
criteria to identify individuals at elevated risk for serious 
illness and near-term healthcare utilization, who may be 
particularly appropriate for inpatient ACP conversations. 
We further focused on ACP documentation captured in 
a structured EHR template, distinguishing it from less re
liable free-text documentation.15 We sought to evaluate 
the association between structured ACP documentation 
and hospital-based outcomes including 30-day non-elec
tive readmission, hospital length of stay, discharge dispo
sition, and inpatient mortality. 

methods 

Data Source and Study Cohort 

We conducted a retrospective study among adult patients 
(aged 18 and up at the time of admission) who were ad
mitted to the Stanford General Medicine Service between 
January 2021 through March 2024. Patient data was 
identified directly from our institutional EHR, Epic Sys
tems. This project was reviewed by the Stanford Uni
versity Institutional Review Board (IRB) and was deter
mined to be quality-improvement and exempt from IRB 
review. Patients were classified as high-risk if they met 
both of the following criteria: (1) a score in the top 25th 
percentile of a validated 12-month mortality prediction 
algorithm, and (2) an estimated >20% likelihood of 
30-day readmission based on Epic’s Unplanned Readmis
sion Risk Algorithm.9,16 The 12-month mortality pre
diction algorithm is a validated deep learning model that 
leverages routinely collected longitudinal EHR data, in
cluding diagnoses, medications, laboratory values, pro
cedures, and healthcare utilization to estimate mortality 
risk. The Epic Unplanned Readmission Risk Model (ver

sion 1.0) integrates similar variables to estimate the risk 
of 30-day non-elective readmission. Only patients meet
ing both criteria were included in the final study cohort. 

Exposure: Structured ACP Conversations 

We defined structured ACP conversations as those doc
umented during the index hospitalization using a struc
tured EHR template. Structured ACP documentation 
was completed by clinicians trained in the Serious Illness 
Conversation Guide, including hospital medicine attend
ings, internal medicine residents, advance practice 
providers, and other allied health professionals.17 The 
3-hour training comprised didactic and role play with 
standardized actors, and documentation instructions on 
recording structured ACP conversations in the standard
ized EHR template.14 

Outcomes 

The primary outcome was 30-day readmission, defined as 
whether any non-elective hospitalization occurred within 
30 days of discharge from the index hospitalization. Sec
ondary outcomes included discharge disposition (home, 
hospice, nursing facility). Other descriptive secondary 
outcomes were 30-day ICU readmission, in-hospital 
mortality (limited to our center), hospital length of stay 
(LOS) of the index hospitalization, and post-discharge 
mortality (analyzed as time-to-event after discharge). Post 
discharge mortality was identified by linking to Social Se
curity Administration (SSA) death records, with time to 
death calculated from the SSA-recorded date of death. 

Other Measurements 

Patient demographics and clinical characteristics were 
collected: age (in years), gender (male vs female), race 
(American Indian or Alaska Native, Asian, Black or 
African American, Native Hawaiian or Pacific Islander, 
White, other, and unknown or declines to state), eth
nicity (Hispanic/Latino, Non-Hispanic/Latino, and un
known or declines to state), primary language (English vs 
other), interpreter needed during encounter (yes vs no), 
case mix index (CMI, higher value suggested more com
plex patient case), and health insurance (private, public, 
and other or unknown).18 

Statistical Analysis 

Patients were divided into two groups based on whether 
they had a structured ACP conversation documented 
during hospitalization (ACP group) or not (No ACP 
group). Patient demographics and clinical characteristics 
were compared between groups using descriptive statis
tics. Counts and percentages were reported for categori
cal variables, mean and standard deviation (SD) for nor
mally distributed continuous variables, and median and 
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interquartile range (IQR) for skewed continuous vari
ables. Univariate analyses were conducted using Two-
Sample T-Test for continuous variables and Chi-Square 
(or Fisher’s exact) test for categorical variables. If normal
ity assumption was invalidated, Mann-Whitney U-Test 
was performed for continuous variables instead. A mul
tivariable logistic regression model was used to examine 
the association between ACP group and the primary out
come of unplanned 30-day readmission. A multinomial 
logistic regression model assessed the association between 
ACP group and discharge disposition. Both models ad
justed for age, sex, race, ethnicity, insurance, and case mix 
index (CMI). Odds ratios (ORs), 95% confidence inter
vals (CIs), and p values were reported, with a two-sided α 
of 0.05 considered statistically significant. Complete case 
analysis was performed. All analyses were conducted us
ing SAS 9.4 and R version 4.1.2 (ggplot2).19,20 

results 

Among 20,131 patients hospitalized between January 
2021 and March 2024, 14,571 were excluded, leaving 
6,944 patients high risk patients in the analytic cohort. 
Of these, 1,166 (16.8%) had a structured ACP conversa
tion documented (ACP group), and 5,778 (83.2%) did 
not (No ACP group). Baseline characteristics are sum
marized in Table 1. Compared with patients without 
ACP, those with ACP had a slightly higher case-mix in
dex (mean 1.8 vs 1.7) and were more likely to have private 
insurance (26.8% vs 24.7%); race/ethnicity and inter
preter use were similar between groups. 

Overall, 2,335/6,944 (33.6%) patients were readmit
ted within 30 days. In unadjusted analyses, the ACP 
group had a higher readmission rate than the No ACP 
group (49.0% vs 30.5%; p<0.001). In multivariable logis
tic regression (Figure 1), structured ACP documentation 
was associated with higher odds of 30-day readmission 
(adjusted OR 2.10; 95% CI, 1.84–2.39). 

In the secondary outcomes analysis, in-hospital mor
tality was uncommon and did not differ significantly be
tween groups (Table 2; ACP: 3 deaths; no ACP: 22 
deaths; p=0.79). Among patients who died during the in
dex hospitalization (n=25), time from admission to death 
was 5.7 (SD 2.1) days in the ACP group and 8.1 (SD 7.6) 
days in the No ACP group. Among patients who died 
after discharge (n=1,438), time from discharge of index 
hospitalization to death was shorter in the ACP group 
(mean 132.8 [SD 211.6] days) than in the No ACP group 
(mean 159.9 [SD 199.8] days; p=0.018). Hospital length 
of stay during the index admission was longer for patients 
in the ACP group (mean 55.5 [SD 171.1] days) than 
for those in the No ACP group (mean 29.9 [SD 137.8] 
days; p<0.001). Although unadjusted results showed dif
ference in distribution of discharge disposition compar
ing the ACP group vs No ACP group (Table 2), we 
found no statistically significant difference after adjusting 

for age, sex, race, ethnicity, insurance, and case mix index 
(CMI). Specifically, compared with No ACP, patients in 
the ACP group showed a trend toward higher odds of dis
charge to hospice (adjusted OR 1.25; 95% CI, 0.97–1.62) 
and lower odds of discharge to a skilled-nursing facility 
(adjusted OR 0.86; 95% CI, 0.73–1.01). 

discussion 

In this single-center retrospective cohort of high-risk gen
eral medicine inpatients, fewer than one in five had a 
structured ACP conversation documented during their 
index hospitalization. Patients with documented ACP 
had more than twice the odds of 30-day readmission and 
substantially longer lengths of stay compared with those 
without documentation. While in-hospital mortality was 
low and did not differ between groups, ACP documenta
tion was associated with a trend toward greater discharge 
to hospice and less frequent discharge to skilled nursing 
facilities, suggesting a potential role in disposition plan
ning. These findings extend the literature on ACP in the 
inpatient setting. Prior studies have shown that struc
tured ACP documentation remains uncommon, even 
among high-risk populations. Our observed rate of 16.8% 
is consistent with more recent reports in populations 
with targeted ACP initiatives but underscores ongoing 
barriers to broader uptake.21 Persistent challenges includ
ing limited clinician time, prognostic uncertainty, and 
fragmented workflows may continue to limit consistent 
conduct of these conversations despite clinician aware
ness of their importance.22 

The association between ACP and higher health care 
utilization in this study likely reflects residual differences 
in patient illness severity and complexity rather than the 
effects of ACP itself. Compared to patients without 
structured ACP documentation, patients in the ACP 
group had higher case mix indices, longer hospitaliza
tions, higher rates of readmission, and shorter time to 
death, making them more likely to undergo structured 
ACP conversations and experience adverse clinical out
comes independent of the conversations themselves. Be
cause the timing of the structured ACP documentation 
during hospitalization was not available, we could not 
determine whether structured ACP conversations con
tributed to prolonged hospitalization or longer hospital
izations created greater opportunity for these conversa
tions. Although our multivariable models adjusted for 
available demographic and clinical characteristics, resid
ual confounding by indication likely remains. Clinicians 
may preferentially initiate structured ACP conversations 
with patients who have greater illness severity, functional 
decline, caregiver needs, or psychosocial complexity, fac
tors that were not fully captured in the available data. 
Therefore, the observed associations between structured 
ACP documentation and healthcare utilization should 
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Table 1. Patient characteristics and outcomes by ACP status 

Total 
N=6,944 

n (%) 

ACP 
n=1,166 

n (%) 

No ACP 
n=5,778 

n (%) 

Age, mean (SD) 76.3 (13.6) 73.4 (14.6) 76.8 (13.3) 

<65 1277 (18.39) 274 (26.59) 1003 (17.36) 
65-75 1556 (22.41) 303 (25.99) 1253 (21.69) 
76-85 1990 (28.66) 310 (26.59) 1680 (29.08) 
>85 2121 (30.54) 279 (23.93) 1842 (31.88) 

Gender (N=6,943) 
Female 3552 (51.16) 523 (44.85) 3029 (52.43) 
Male 3391 (48.84) 643 (55.15) 2748 (47.57) 

Race 
American Indian or Alaska Native 34 (0.49) 6 (0.51) 28 (0.48) 
Asian 1366 (19.67) 288 (24.70) 1078 (18.66) 
Black or African American 370 (5.33) 67 (5.75) 303 (5.24) 
Native Hawaiian or Pacific Islander 116 (1.53) 17 (1.46) 89 (1.54) 
White 3665 (52.78) 574 (49.23) 3091 (53.50) 
Other 1336 (19.24) 207 (17.75) 1129 (19.54) 
Unknown/Declines to State 67 (0.96) 7 (0.60) 60 (1.04) 

Ethnicity 
Hispanic/Latino 1068 (15.38) 192 (16.47) 876 (15.16) 
Non-Hispanic/Latino 5784 (83.29) 962 (82.50) 4822 (83.45) 
Unknown/Declines to State 92 (1.32) 12 (1.03) 80 (1.38) 

Primary Language 
English 5275 (75.96) 870 (74.61) 4405 (76.24) 
Other 1669 (24.04) 296 (25.39) 1373 (23.76) 

Interpreter Needed (N=6,943) 
Yes 1469 (21.16) 260 (22.30) 1209 (20.93) 
No 5474 (78.84) 906 (77.70) 4568 (79.07) 

Case Mix Index, median (IQR) 1.7 (1.1, 1.9) 1.8 (1.2, 1.9) 1.7 (1.1, 1.9) 

Insurance 
Private 1742 (25.09) 312 (26.76) 1430 (24.75) 
Public 5141 (74.04) 850 (72.90) 4291 (74.26) 
Other/Unknown 61 (0.88) 4 (0.34) 57 (0.99) 

not be interpreted as causal but may instead reflect under
lying differences in patient complexity. 

An additional consideration is that our exposure was 
structured ACP documentation rather than any ACP 
conversation documentation. Conversations docu
mented in free-text notes or occurring without comple
tion of the structured template would have been classified 
as no structured ACP documentation, potentially result
ing in exposure misclassification. Furthermore, use of the 
structured template may reflect clinician documentation 
practices in addition to patient factors. Although adjust
ing for clinician or team-level documentation patterns 
could have addressed this variation, these data were not 
available. Finally, the two electronic risk algorithms used 
to define our study cohort should not be interpreted as 
comprehensive measures of patient complexity. Al
though they identify patients at increased predicted mor
tality and readmission risk, they do not fully capture 
functional status, caregiver availability, social supports, 
frailty, or other aspects that contribute to overall patient 

complexity. These unmeasured factors may have influ
enced both the likelihood of structured ACP documen
tation and subsequent healthcare utilization. 

Prior interventional studies have reported mixed ef
fects: some demonstrated reductions in intensive treat
ments following ACP, while others found no change - or 
even increases - in subsequent health care use.2,11,23 Two 
explanations may account for our findings. First, ACP 
documentation may serve as a marker of patient com
plexity and illness severity. Clinicians may be more likely 
to initiate structured ACP conversations with sicker or 
frailer patients who are inherently at higher risk for re
hospitalization, which could explain the longer hospital 
stays and higher readmission in the ACP group. An alter
native explanation is that prolonged hospitalization pro
vides additional opportunities for goals-of-care conver
sations, and clinicians may initiate these discussions to 
support discharge planning and ensure alignment with 
patient values. While CMI adjustment in our model 
helped account for differences in severity and complexity 
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Figure 1. Multivariable logistic regression model examining the 
association between structured ACP documentation and 30-day 
unplanned readmission, adjusted for demographic and clinical 
characteristics. ACP documentation was associated with more than 
twice the odds of readmission compared with no ACP. Shown are 
adjusted odds ratios (ORs) with 95% confidence intervals for all 
covariates included in the model; reference categories appear in 
parentheses. 

between ACP and No ACP cases, residual confounding 
likely persists, suggesting that ACP patients may have dis
tinct complexities not fully captured by CMI.24 Second, 
structured ACP conversations may increase patient and 
caregiver engagement with the health system. By clarify
ing symptoms to monitor, providing explicit follow-up 
plans, and encouraging earlier contact when problems 
arise, ACP may offer more touchpoints for health care 
use or encourage earlier recontact when concerns arise. 
Together, these interpretations highlight that ACP is un
likely to operate as a simple utilization-reducing interven
tion, but instead reflects a complex interaction between 
patient needs, clinician judgment, and health system re
sponses. 

Table 2. Secondary Outcomes by ACP status 

Total 
N=6,944 

n (%) 

ACP 
n=1,166 

n (%) 

No ACP 
n=5,778 

n (%) 

P-
valueY 

Readmission within 30 days 2335 (33.63) 571 (48.97) 1764 (30.53) <0.0001 

Did readmission escalate to ICU (N=2,335) 36 (1.54) 5 (0.88) 31 (1.76) -- 

Discharge Disposition* 0.0141 

Home 4268 (61.46) 751 (64.41) 3517 (60.87) 

Hospice 440 (6.34) 85 (7.29) 355 (6.14) 

Nursing Facility 1765 (25.42) 261 (22.38) 1504 (26.03) 

Other 471 (6.78) 69 (5.92) 402 (6.96) 

Death at Hospitalization 25 (0.36) 3 (0.26) 22 (0.38) 0.7878 

Days from admission to death at hospitalization, mean (SD) (N=25) 7.8 (7.1) 5.7 (2.1) 8.1 (7.6) -- 

Days from Discharge of Index Hospitalization to Death, mean 
(SD) 

141.7 
(208.1) 

132.8 
(211.6) 

159.9 
(199.8) 

0.0183 

Initial Hospitalization Length of Stay (LOS), mean (SD) 34.2 (144.3) 55.5 (171.1) 29.9 (137.8) <0.0001 

*Home includes Home Health Services and Home/Work (includes foster care); Hospice includes Hospice (Home), Hospice (Medical Facility) and Custodial or Supportive Care Facility; Nursing Facility includes 
Skilled Nursing Facility, Long Term Care Hospital (LTCH), Inpatient Rehabilitation Facility, and Residential Care Facility (e.g., retirement home, board and care); Other includes Acute Care Hospital, Expired, 
Federal Hospital, Jail or Prison, Left Against Medical Advice, Other Health Care Facility, Psychiatric Hospital, Stanford Psych and Still Patient 
YP-values reflect unadjusted comparisons between ACP and No ACP groups. 

Our observed trends in discharge disposition with 
greater hospice use and less skilled nursing facility place
ment in the ACP group supports the role of these conver
sations in shaping goal-concordant discharge planning. 
Even though these differences did not reach statistical sig
nificance, they are consistent with prior studies showing 
that ACP may facilitate more values aligned discharge 
planning and earlier hospice involvement.25,26 Although 
there were no differences in in-hospital mortality between 
the two groups, there were 22 in-hospital deaths in the 
No ACP group. Because our study specifically examined 
the documentation of structured ACP conversations, we 
surmise that these patients may have had rapidly progres
sive illnesses where unstructured, ad hoc goals-of-care dis
cussions were conducted around specific therapies (i.e.. 
comfort focused measures) and there was less opportu
nity for deliberative conversations. 

Several limitations warrant consideration. First, this 
was a retrospective study from a single academic center, 
limiting generalizability. Second, ACP documentation 
was defined strictly as documentation in a structured 
EHR template; conversations documented elsewhere or 
not recorded at all were not captured, leading to potential 
misclassification and documentation bias. Prior studies 
have demonstrated that ACP documentation is often in
consistent and difficult to locate in the medical record.27 

We were also unable to assess the quality or fidelity of 
structured ACP conversations. Third, we were unable to 
measure readmissions that occurred outside our health 
system. Fourth, we focused on 30-day outcomes; longer-
term endpoints such as 6- or 12-month mortality, quality 
of end-of-life care, or patient-reported outcomes were not 
assessed. Finally, the study period overlapped with the 
COVID-19 pandemic, when hospitalization patterns, 
clinical workflows, discharge practices, and healthcare 
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utilization may have differed from those in non-pan
demic settings, potentially limiting generalizability. 

Despite these limitations, our study highlights several 
implications for hospital medicine. A structured ACP 
conversation during hospitalization alone was not associ
ated with lower short-term healthcare utilization in this 
high-risk population, who often have complex needs re
quiring robust transitional support. These findings 
should not be interpreted as evidence that ACP is ineffec
tive, as we did not measure the number, timing, or qual
ity of ACP conversations and cannot infer causal effects. 
Moving forward, hospitals may benefit from embedding 
ACP within bundled care strategies that link high-risk 
identification to ACP conversations, automatic palliative 
care referral, and coordinated post-discharge planning. In 
parallel, improving the fidelity of ACP documentation 
could provide a more accurate understanding of ACP de
livery and its impact. Equally important, ensuring that 
the outcomes of inpatient ACP discussions are commu

nicated and reinforced in the outpatient setting, or cou
pled with hospice and palliative care services, may be nec
essary to influence longer-term, patient-centered 
outcomes. 
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