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BACKGROUND: Patients with chronic obstructive pulmo-
nary disease (COPD) often receive burdensome care at
end-of-life (EOL) and infrequently complete advance care
planning (ACP). The surprise question (SQ) is a prognostic
tool that may facilitate ACP.

OBJECTIVE: To assess how well the SQ predicts mortality
and prompts ACP for COPD patients.

DESIGN: Retrospective cohort study.

SUBJECTS: Patients admitted to the hospital for an acute
exacerbation of COPD between July 2015 and September
2018.

MAIN MEASURES: Emergency department (ED) and in-
patient clinicians answered, “Would you be surprised if
this patient died in the next 30 days (ED)/one year (inpa-
tient)?” The primary outcome measure was the accuracy
of the SQ in predicting 30-day and 1-year mortality. The
secondary outcome was the correlation between SQ and
ACP (palliative care consultation, documented goals-of-
care conversation, change in code status, or completion
of ACP document).

KEY RESULTS: The 30-day SQ had a high specificity but
low sensitivity for predicting 30-day mortality: sensitivity
12%, specificity 95%, PPV 11%, and NPV 96%. The 1-year
SQ demonstrated better accuracy for predicting 1-year
mortality: sensitivity 47%, specificity 75%, PPV 35%,
and NPV 83%. After multivariable adjustment for age,
sex, and prior 6-month admissions, 1-year SQ+ re-
sponses were associated with greater odds of 1-year mor-
tality (OR 2.38, 95% CI 1.39-4.08) versus SQ-. One-year
SQ+ patients were more likely to have a goals-of-care
conversation (25% vs. 11%, p < 0.01) and complete an
advance directive or POLST (46% vs. 23%, p < 0.01). After
multivariable adjustment, SQ+ responses to the 1-year
SQ were associated with greater odds of ACP receipt (OR
2.67, 95% CI 1.64-4.36).

CONCLUSIONS: The 1-year surprise question may be an
effective component of prognostication and advance care
planning for COPD patients in the inpatient setting,.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD), the fourth
leading cause of death globally,"” is a progressive disease
with debilitating symptoms.>> COPD patients have end-of-
life (EOL) treatment preferences similar to those of lung
cancer patients, yet higher rates of burdensome care such as
mechanical ventilation and cardiopulmonary resuscitation.®
Advance care planning (ACP) and specialty palliative care
decrease nonbeneficial aggressive care; however, COPD pa-
tients have low rates of ACP °'! and palliative care involve-
ment.”®'*!3 The poorer quality of EOL care for COPD pa-
tients may be due in part to the increased prognostic uncer-
tainty associated with the disease course.'* Therefore, an
accurate and easy-to-use prognostic tool may facilitate efforts
to improve EOL care for COPD patients.

Current validated models for predicting death in COPD are
dependent on pulmonary function testing (PFT) or the 6-min
walk test,'>'® often inaccessible for the inpatient provider. Prog-
nostic indices without PFT data are limited by their use of
dyspnea, a symptom that is difficult to measure reliably.'” Risk
calculators have been developed to predict in-hospital mortality,
'8 but are typically applied too late in the disease process to
promote helpful ACP. Laboratory tests such as thrombocytosis
or C-reactive protein do not reliably predict 1-year mortality.' '

Studies in other diseases such as cancer, kidney disease, and
heart failure have found that the surprise question (SQ) can
predict mortality.** The SQ prompts clinicians to answer,
“Would you be surprised if this patient died in the next [time
period]?” When applied to a heterogeneous population in the
primary care or ED setting, the SQ is not as predictive.”***
There is limited data about the utility of the SQ for COPD
patients. Prior studies have looked at the SQ’s predictive
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accuracy in COPD relative to other prognostic indicators, such
as the Gold Standards Framework Indicator Guidance, rather
than mortality.***

We conducted a quality improvement initiative with the
overarching goal to use the SQ to enhance the delivery of care
for inpatients with COPD by engaging them in ACP. As part
of this initiative, we sought to evaluate how well the 30-day
and l-year SQs predict mortality in patients admitted for an
acute exacerbation of COPD. We also investigated whether
the SQ was associated with increases in ACP.

METHODS
Study Design, Setting, and Population

This study was part of a quality improvement initiative to
increase ACP and palliative medicine involvement for COPD
patients. We performed a retrospective study of all patients
admitted to our 637-bed tertiary care hospital for an acute
exacerbation of COPD between July 2015 and September
2018. Patients were identified using the methodology de-
scribed by the Yale Center for Outcomes Research and Eval-
uation.®> We restricted our sample to patients with primary
residence in Maine or New Hampshire in order to increase the
likelihood of obtaining complete follow-up data. Trained ab-
stractors were blind to SQ response and used a data extraction
tool designed in REDCap (Research Electronic Data Cap-
ture).>® The study was reviewed by the Maine Medical Center
IRB and approved as quality improvement. Data is available
upon request.

Patient and Admission Characteristics

We abstracted the following demographic data: age, sex,
race/ethnicity, zip code of residence, insurer, comorbidities,
and number of all-cause admissions 6 months prior to index
admission. Primary insurance was categorized by payer as
Medicare, Medicaid, commercial, Veterans Affairs, or other
(including self-pay and worker’s compensation). We obtained
characteristics of the index admission including disposition
and number of readmissions within the subsequent six
months.

Surprise Question

Attending physicians, resident physicians, and advanced prac-
tice providers answered one of two SQs, depending on the site
of care. ED clinicians answered, “Would you be surprised if
this patient died in the next 30 days?” whereas inpatient
clinicians answered, “Would you be surprised if this patient
died in the next year?” Clinicians provided a binary response
of “No, I would not be surprised” (positive, SQ+) or “Yes, |
would be surprised” (negative, SQ-). The SQ was mandatory
for ED providers at the time of admission and for inpatient
providers if they used the general inpatient medicine admis-
sion order set. A positive 30-day SQ results in an

automatically checked palliative care consultation; a positive
1-year SQ triggers a suggestion for palliative care. None of the
researchers were clinicians who answered the SQ. Responses
to the SQ were not communicated between clinicians across
settings.

Outcomes

Our primary outcomes were 30-day and 1-year mortality. In
order to maximize the completeness of mortality data, we used
multiple sources. First, we collected mortality data from our
EMR, which includes outpatient facilities and hospitals
throughout Maine. If there was no evidence that the patient
was deceased, we looked for notes in our EMR indicating that
the patient lived beyond our follow-up period of 1 year. We
then searched in HealthInfoNet, a health information ex-
change that links medical information from the majority of
health care sites in Maine.*’Finally, we performed online
obituary searches.

Our secondary outcome was ACP completion. The com-
posite ACP outcome included any of newly scanned or com-
pleted AD (advance directive) or POLST (Physician Orders
for Life Sustaining Therapy) within 6 months of admission, a
goals-of-care conversation, palliative care consultation, or
change in code status during the hospital stay. We chose this
definition of ACP based on expert consensus definition.>® We
defined a goals-of-care conversation as documentation by a
physician or APP of engaging the patient or surrogate
decision-maker in discussing preferences for treatment includ-
ing code status, wishes for life-sustaining therapies, or appro-
priateness of specific medical therapies.”® All charts were
reviewed manually using a search function in EPIC with
unambiguous terms and by reviewing provider notes.
Ninety-one charts (18.2%) were abstracted by two members
of the team with agreement on all but three (3%, kappa statistic
0.93). A senior member of the team served as the adjudicator
for those three charts. AD/POLST data was obtained from the
ACP tab in EPIC.

Statistical Analysis

We assessed demographic and admission characteristics by
responses to the SQ. Data were dichotomized into two groups
using responses to the SQ (“No, I would not be surprised”
[SQ+] or “Yes, I would be surprised” [SQ-]). We then com-
pared characteristics for the groups using the chi-square sta-
tistic with Yates’ continuity correction or two-tailed Fisher’s
exact test. We assessed the accuracy of the SQ in predicting
30-day mortality, 1-year mortality, and ACP by calculating
sensitivity, specificity, positive predictive value (PPV), nega-
tive predictive value (NPV), positive likelihood ratio (+LR),
and negative likelihood ratio (-LR) using the epiR package
in R.%

We used unadjusted logistic regression to evaluate the
association between the 30-day SQ and 30-day mortality and
ACP; we did not adjust for covariates due to the rarity of the
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outcome and the potential for overfitting. We used unadjusted
and adjusted logistic regression to evaluate the association
between the 1-year SQ and 1-year mortality. We decided, a
priori, to control for age and sex in mortality outcome models.
We aimed for a parsimonious model by selecting covariates
based on significant associations with mortality or changes in
odds ratios of greater than 10%. Therefore, the final covariate-
adjusted model for 1-year mortality included age, sex, and
number of admissions in the prior 6 months. In addition, we
used logistic regression to evaluate the association between
responses to the SQs and the presence of ACP. We decided, a
priori, to control for age, sex, and number of admissions in the
previous 6 months for the 1-year SQ because of clinical
significance, as multiple admissions provide more opportunity
for ACP. Statistical significance was set at p < 0.05. All
analyses were performed in R (version 3.5.1).*!

RESULTS
Population Characteristics

A total of 439 patients were admitted for an acute exacerbation
of COPD between July 2015 and September 2018 and had a

documented response to either the 30-day or 1-year SQ. Pa-
tients were excluded for incomplete medical records (patient
lived in a different state at the time of data collection or no
medical records in EMR since discharge, n = 8), and incom-
plete death data (EMR stated deceased but date/location of
death unavailable in EMR/other sources, or last EMR note
was a transfer to hospice with no other data, n = 3). Our final
cohort included 428 patients. A total of 381 patients had
responses to the 30-day SQ; 365 patients had responses to
the one-year SQ. There were no differences in baseline char-
acteristics between our overall cohort, those who had re-
sponses to the 30-day SQ, and those who had responses to
the 1-year SQ (data not shown). Five percent (n = 19) of 30-
day SQ responses were SQ+, and 30% (n = 108) of 1-year
responses were SQ+.

Thirty-day SQ+ patients were older than 30-day SQ- pa-
tients and 1-year SQ+ patients were older than 1-year SQ-
patients (Table 1). The overall comorbidity burden was similar
for both the 30-day and 1-year SQ+ patients as compared to
SQ-. Greater proportions of 1-year SQ+ patients were admit-
ted one or more times in the prior 6 months as compared to
SQ- patients (45% vs. 24%, p < 0.001) (Table 1). The number
of admissions in the prior 6 months did not differ based on the

Table 1 Patient Characteristics Overall and by Response to 30-Day and 1-Year Surprise Questions

30-day surprise question

1-year surprise question

(n =381) (n = 365)
Total SQ+* SQ-" SQ+* SQ-"
(n = 428) (n=19) (n =362) (n = 108) (n =257)

Age category

<=55 52 (12 %) 1(5 %) 47 (13 %) 9 (8 %) 35 (14 %)
56-65 115 27 %) 1 (5 %) 98 (27 %) 30 (28 %) 66 (26 %)
66-75 117 27 %) 7 (37 %) 98 (27 %) 28 (26 %) 70 (27 %)
76-85 105 (25 %) 6 (32 %) 89 (25 %) 26 (24 %) 66 (26 %)
85+ 39 (9 %) 4 (21 %) 30 (8 %) 15 (14 %) 20 (8 %)
Female 218 (51 %) 11 (58 %) 182 (50 %) 63 (58 %) 123 (48 %)
Non-Hispanic white 419 (98 %) 19 (100 %) 353 (98 %) 106 (98 %) 251 (98 %)
Insurer

Medicare 316 (74 %) 17 (89 %) 264 (73 %) 82 (76 %) 192 (75 %)
Medicaid 39 (9 %) 1(5 %) 32 (9 %) 13 (12 %) 21 (8 %)
Commercial 49 (11 %) 15 %) 44 (12 %) 6 (6 %) 29 (11 %)
VA 10 2 %) 0 (0 %) 92 %) 4 (4 %) 6 (2 %)
Self/other 14 (3 %) 0 (0 %) 13 (4 %) 33 %) 9 (4 %)
Comorbidities

CHF 149 (35 %) 11 (58 %) 117 32 %)° 36 33 %) 86 (33 %)
Diabetes 118 (28 %) 8 (42 %) 99 (27 %) 24 (22 %) 73 (28 %)
Pulmonary diseasec 38 (9 %) 4 (21 %) 33 (9 %) 11 (10 %) 18 (7 %)
Dementia 30 (7 %) 3 (16 %) 19 (5 %) 11 (10 %) 14 (5 %)
CVA 53 (12 %) 3 (16 %) 44 (12 %) 14 (13 %) 29 (11 %)
CKD 106 (25 %) 6 (32 %) 82 (23 %) 33 (31 %) 54 (21 %)
HTN 304 (71 %) 17 (89 %) 250 (69 %) 84 (78 %) 177 (69 %c?
CAD 145 (34 %) 9 (47 %) 119 (33 %) 49 (45 %) 70 (27 %)
Lung/airway cancer 40 (9 %) 4 (21 %) 31 (9 %) 11 (10 %) 21 (8 %)
Non-respiratory malignancy 57 (13 %) 1 (5 %) 51 (14 %) 20 (19 %) 32 (12 %)
Number of admissions in prior 6 months

None 301 (70 %) 10 (53 %) 257 (71 %) 59 (55 %)° 196 (76 %)°
1+ 127 (30 %) 9 (47 %) 105 (29 %) 49 (45 %) 61 (24 %)

“SO+ response equates, “No, would not be surprised”
b « . »»

SO- response equates, “‘Yes, would be surprised
Interstitial lung disease and/or pulmonary hypertension

IStatistically significant for SO+ versus SO- within 30-day or 1-year surprise question at p < 0.05
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30-day SQ. More 1-year SQ- patients were discharged home
compared to SQ+ (81% vs. 66%), and more 1-year SQ+
patients were discharged to a skilled nursing facility or inpa-
tient rehabilitation compared to SQ- (29% vs. 16%)
(Supplemental Table 1). A greater proportion of one-year
SQ+ patients were readmitted one or more times within 6
months as compared to SQ- patients (49% vs. 37%, p =
0.042), but the number of readmissions did not significantly
differ based on the 30-day SQ. The proportion of patients who
were intubated was similar for both the 30-day and 1-year
SQ+ and SQ- patients.

Accuracy of the SQ in Predicting Mortality

ED providers reported that they would not be surprised if the
patient died in the next 30 days in 5% of cases (n = 19). Of
these patients, 11% (n = 2) died within 30 days. Inpatient
providers reported that they would not be surprised if the
patient died in the next year in 30% of cases (n = 108). Of
these patients, 35% (n = 38) died within 1 year.

A “No” response to the 30-day SQ (SQ+) had the following
accuracy for predicting 30-day mortality (Table 2): sensitivity
12%, specificity 95%, PPV 11%, and NPV 96%. The positive
likelihood ratio (LR) was 2.68, and the negative LR was 0.92.
The 1-year SQ had slightly better accuracy for predicting 1-
year mortality: sensitivity 47%, specificity 75%, PPV 35%,
and NPV 83%. The positive LR was 1.90 and the negative LR
was 0.70.

Using unadjusted logistic regression models, we did not
find a significant association between the 30-day SQ and 30-
day mortality (Fig. 1). Patients with a 1-year SQ+ had 2.7
times greater odds of dying within 1 year than those with a SQ-
(95% CI: 1.62-4.51; p < 0.01). After adjustment for age, sex,
and prior 6-month admissions, 1-year SQ+ remained associ-
ated with greater odds of 1-year mortality (OR 2.38, 95% CI
1.39-4.08; p < 0.01; Fig. 1).

Receipt of Advance Care Planning and the SQ

The occurrence of ACP during index admission among the
entire cohort was as follows: goals-of-care conversation, 16%;
updated AD/POLST, 31%; any change in code status, 22%;

and palliative care consult, 14% (Table 3). More patients with
a 30-day SQ+ had a goals-of-care conversation (42% vs. 15%,
p <0.01), and more received a palliative care consult (47% vs.
12%, p < 0.01) than patients with a SQ- response. More
patients with a 1-year SQ+ had a goals-of-care conversation
(25% vs. 11%, p < 0.01), a code status change from full code
to decreased measures (31% vs. 15%, p < 0.01), and an
updated AD/POLST (46% vs. 23%, p < 0.01) than patients
with a 1-year SQ-. In unadjusted models, patients with a 30-
day SQ+ had 3.87 times greater odds of having received ACP
than SQ- patients (95% CI: 1.26-11.91; p = 0.02). One-year
SQ+ patients had 3.09 times greater odds of having received
ACP than SQ- patients in unadjusted models (95% CI: 1.93—
4.94; p < 0.001), and 2.67 times greater odds after adjusting
for age, sex, and prior 6-month admissions (95% CI: 1.64—
4.36, p < 0.01) (Fig. 1).

DISCUSSION

Our findings serve as an important step toward understanding
the surprise question’s prognostic accuracy for the COPD
population and its association with ACP. To our knowledge,
this is the first study to assess the prognostic accuracy of both
the 30-day and 1-year SQ in patients with COPD. We found
that both the 30-day and 1-year SQ had mixed accuracy, with
low-to-moderate sensitivity and high specificity. Patients
whose providers answered that they would not be surprised
if the patient died in the next year were more than two times as
likely to die within one year after adjustment for age, sex, and
number of prior 6-month admissions. We did not find a
significant association between the 30-day SQ and 30-day
mortality. The odds of receiving ACP were at least three times
greater among those with either a 1-year or 30-day SQ+
compared to their SQ- counterparts; however, the overall
occurrence of ACP remained low regardless of the response
to the SQ.

Only two other studies have examined the use of the SQ in
COPD prognostication.*** However, these studies used the
Gold Standards Framework Prognostic Indicators Guidance
(GSF PIG) as the gold standard, rather than mortality, so we

Table 2 Test Characteristics of 30-Day and 1-Year Surprise Questions for Predicting Mortality

30-day SQ

1-year SQ

30-day mortality

1-year mortality

Dead Alive Total Dead Alive Total
SQ+*? 2 (0.5 %) 17 (4 %) 19 38 (10 %) 70 (19 %) 108
SQ-° 14 (4 %) 348 (91 %) 362 43 (12 %) 214 (59 %) 257
Total 16 (4 %) 365 (96 %) 381 81 (22 %) 284 (78 %) 365

Sensitivity and 95% CI

Specificity and 95% CI

Positive predictive value and 95% Cl
Negative predictive value and 95% CI
Positive likelihood ratio and 95% CI
Negative likelihood ratio and 95% CI

0.12 (0.02, 0.38)
0.95 (0.93, 0.97)
0.1 (0.01, 0.33)
0.96 (0.94, 0.98)
2.68 (0.68, 10.64)
0.92 (0.76, 1.11)

0.47 (0.36, 0.58)
0.75 (0.70, 0.80)
0.35 (0.26, 0.45)
0.83 (0.78, 0.88)
1.90 (1.40, 2.59)
0.70 (0.57, 0.87)
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2.70
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-o— @ Adjusted

3.09

2.67
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1-Year Mortality
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Advance Care Planning
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Figure 1 Unadjusted and covariate-adjusted associations of 30-day and 1-year surprise questions and outcomes of mortality and advance care
planning. Note: 1-year mortality was adjusted for age, sex, and prior 6-month admissions; 1-year ACP were adjusted for age, sex, and prior 6-
month admissions.

are unable to compare our findings. We are unaware of other
published efforts to assess the accuracy of other commonly-
used prognostic tools for COPD, e.g., GOLD and BODE, in
predicting 1-year mortality.

Our study suggests that the SQ performs less well for
patients with COPD than for patients with cancer. This is
similar to prior studies of SQ in chronic diseases, such as renal
disease, heart failure, and other respiratory diseases.>>304?
This poorer performance may be due to the more unpredict-
able course of illness in COPD compared to other
diseases.'*** Compared with a recent study of all patients
presenting to the ED, our 30-day ED SQ had lower sensitivity
(32% vs. 12%), higher specificity (85% vs. 95%), and similar
PPV and NPV.?* Our findings also suggest that ED providers
are less able to identify COPD patients very near the end-of-
life than they are for the general ED population. The reasons
behind this difference are not clear but may also be related to

COPD’s unpredictable disease course. Despite the test char-
acteristics, our logistic regression models suggest the SQ has
additive prognostic value.

This is the first study to examine the association between a
positive SQ response and the occurrence of ACP. Our results
suggest that SQ+ is associated with an increase in ACP;
however, overall occurrence of ACP remains low, leaving
substantial opportunity for improvement. Of note, our institu-
tion had initiated efforts to increase palliative care consulta-
tions, including automatic consult triggers associated with the
30-day SQ+; however, consult orders can be removed and our
results indicate palliative care consultation rates remained low.
Our findings are consistent with other studies showing that the
SQ is not effective in increasing referrals to palliative care for
cancer patients,” or for a heterogeneous population of ED
patients.>* The overall low occurrence of palliative care con-
sultations, goals-of-care conversations, and AD completion

Table 3 Receipt of Advance Care Planning” by Response to 30-Day and 1-Year Surprise Questions

30-day surprise question p value 1-year surprise question p value
(n = 381) (n = 365)
Total SQ+° SQ-* SQ+* SQ-°
(n = 428) (n=19) (n =362) (n =108) (n =257)
Goals of care discussion 68 (16 %) 8 (42 %) 54 (15 %) < 0.01 27 (25 %) 27 (11 %) < 0.01
AD/POLST completed 132 31 %) 10 (53 %) 115 (32 %) 0.10 50 (46 %) 58 (23 %) < 0.01
Code status change 0.40 < 0.01
No change 335 (78 %) 14 (74 %) 281 (78 %) 74 (69 %) 214 (83 %)
Full to decreased measures 85 (20 %) 4 (21 %) 74 (20 %) 33 (31 %) 38 (15 %)
Decreased measures to full/increased 51 %) 1 (5.3%) 4 (1.1 %) 1(1 %) 2 (1 %)
Palliative care consult 83 (19 %) 9 (47 %) 45 (12 %) < 0.01 19 (18 %) 27 (11 %) 0.09

“Advance care planning was considered to have occurred if any of the following were true: advance directive or physician orders for life sustaining
treatment form in a chart during or after admission, goals of care discussion completed, palliative care consultation performed, or any change in code

status documented
’SO+ response equates, “No, would not be surprised”
“SO- response equates, “Yes, would be surprised”
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are consistent with prior studies of COPD'*!" and other
diseases.”®1333 These findings, however, are inconsistent
with a survey in which 55% of physicians stated that SQ+
response prompts ACP.** It is not clear why the SQ was
ineffective in triggering ACP or palliative care consultation.
The utility of the SQ in prompting ACP is predicated on the
premise that it initiates a process of pause, reflection, and
action by the provider.*>*® Providers must also believe in
the accuracy of the SQ in order for it to affect their care.

Our study has several limitations. Our cohort includes
mostly non-Hispanic White patients from a single institution
in Maine, which may limit its generalizability to more diverse
populations. Although we made substantive efforts to ensure
complete death data, it is possible that some patients who died
were missed. In our institution, the SQ is answered by pro-
viders with varying training and experience, which may be
associated with the accuracy of the SQ. In order to assess
presence of goals-of-care conversations, we performed manu-
al chart abstractions. We used multiple reviewers showing
excellent agreement; however, it is possible that we missed
documentation of goals-of-care conversations and ACP and
that some conversations may not have been documented. We
counted documents completed within 6 months of admission;
documents completed after discharge may not be directly
related to the SQ response at the time of hospitalization. Both
the ED and inpatient admission order sets require an answer to
the SQ—however, inpatient providers may opt to use a differ-
ent order set that does not require an answer to the SQ.
Although we found an increased occurrence of ACP in pa-
tients who were SQ+, the causal direction of this association
cannot be determined given the cross-sectional nature of this
study. However, ACP rates may have been augmented by the
institutional efforts to increase palliative care consultations in
SQ+ patients.

Despite these limitations, our findings suggest that the 30-
day and 1-year SQ may be useful prognostic tools for patients
with COPD and may be associated with increases in ACP.
Future studies are needed to understand (1) whether the associ-
ation we observed is causal, (2) whether the predictive value of
the SQ changes depends on the type of provider, (3) whether
asking the SQ later during admission or multiple times during
hospital stay improves prognostic accuracy, and (4) whether
completion of the SQ by multiple providers may improve its
prognostic accuracy. Further work is also needed to understand
why the SQ is less accurate for COPD than other diseases and
whether there are subgroups for whom the SQ would be more
predictive, such as older or frail patients with COPD. Finally,
further work is needed to develop effective ways of using the
SQ response to trigger ACP for patients with COPD. Our
findings support the potential value of the SQ in this effort.

Supplementary Information The online version contains sup-
plementary material available at https://doi.org/10.1007/
s11606-020-06512-8.
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