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Abstract

Purpose: Code status orders are standard practice impacting end-of-life care for individuals. 

This study reviews the impact of a COVID unit on physician behaviors towards goal-concordant 

end-of-life care at an urban academic tertiary-care hospital.

Methods: We conducted a retrospective cohort study of code status ordering on adult inpatients 

comparing the pre-pandemic period to patients who tested positive, negative and were not tested 

during the pandemic from January 1, 2019, to December 31, 2020.

Results: We analyzed 59,471 unique patient encounters (n = 35,317 pre-pandemic and n = 

24,154 during). 1,631 cases of COVID-19 were seen. The rate of code status orders among all 

inpatients increased from 22% pre-pandemic to 29% during the pandemic (P < .001). Code status 

orders increased for both patients who were COVID-negative (32% P < .001) and COVID-positive 

(65% P < .001). Being in a cohorted COVID unit increased code status ordering by an odds of 

4.79 (P < .001). Compared to the pre-pandemic cohort, the COVID-positive cohort is less female 

(50% to 56% P < .001), more Black (66% to 61% P < .001), more Hispanic (6.5% to 5%) and less 

white (26% to 30% P < .001). Compared to Black patients, white patients had lower odds (.86) of 

code status ordering (P < .001). Other race/ethnicity categories were not significant.

Conclusions: Code status ordering remains low. Compared to pre-pandemic rates, the frequency 

of orders placed significantly increased for all patients during the pandemic. The largest increase 

occurred in patients with COVID-19. This increase likely occurred due to protocols in the COVID 

unit and disease uncertainty.
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Introduction

Code status ordering is considered a best practice in health care delivery for hospitalized 

patients,1,2 yet low use leads to discordance with patient wishes, overtreatment and 

medicalization of death.3–7 While code status ordering does not capture the nuance of goals 

of care and serious illness conversations8 it provides important information to providers 

about patient preferences for resuscitation and intubation in a critical end-of-life event9 

as one facet of Advanced Care Planning (ACP). Documentation remains limited in the 

electronic medical record(EMR).10,11 In this context, code status ordering imperfectly 

represents an effort from the medical team to record a patient’s wishes.12 The COVID-19 

pandemic had a unique impact on how doctors approached code status ordering, discussion, 

and documentation due to the disease’s initial uncertainty in prognosis and treatment.13–17

Ideally, code status preferences should be discussed prior to hospitalization.14 Sentinel 

hospitalizations with new diagnoses or acute worsening of chronic conditions occur, during 

which goals of care (GOC) for end-of-life care may change.18 The COVID-19 pandemic 

created such a scenario.15,19–22 Due to time constraints, lack of training, and the sensitivity 

of the topic, inpatient providers often do not engage in adequate GOC conversations.6,23–26 

Patients may prefer to discuss with their subspecialists or primary care providers with whom 

they have a relationship.24,27,28 Despite these barriers, code status discussions are critical 

during hospitalizations, which may require escalation of care.29

Ordering and documentation of code status preferences at each encounter should be 

standardized.30 At our institution, code status orders are not mandated during hospitalization 

and orders reset at each encounter.31–34 In the absence of a code status order, full 

resuscitation is the default.35–38 Before the COVID-19 pandemic, the documentation 

of inpatient code status ranged from 20%-62%, with most studies reporting a rate 

under 50%.7,39–42 During the seminal weeks of pandemic, many hospitals adopted an 

early intubation strategy,43,44 patients rapidly decompensated without clinical signals, and 

resource limitations on life support services45 put additional pressure on providers to have 

code status orders in place.19

Our institution created a COVID unit from March through June 2020. It was staffed by a 

group of volunteer providers who standardized having code status discussions on admission, 

EMR documentation through a templated phrase, placement of a code status order, and 

inclusion of code status in provider handoffs. By June 2020, COVID-19 inpatient volumes 

improved, mortality rates stabilized, the COVID-19 unit disbanded, and patients were 

admitted across inpatient floors.

The effects of the pandemic on physician behaviors towards code status ordering remains 

poorly understood.21,46,47 In this retrospective cohort study, we sought to understand the 

effect of a COVID-19 diagnosis on code status ordering amongst hospitalized patients and 
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examine the larger effects of the COVID-19 pandemic on physician ordering behaviors. We 

uniquely assess the impact of the COVID unit with its distinctive providers, culture and 

standardization of care on the impact on ordering.

Methods

Inpatients were identified using University of Chicago’s Clinical Research Data Warehouse 

(CRDW), which contains EMR data for all patient encounters in our inpatient system. 

Deidentified data are analyzed at the encounter level. We analyzed all adult (age ≥ 18) 

inpatient encounters on all medical and surgical services from January 1st, 2019, through 

December 31st, 2020. All variables were defined based on information from the EMR 

(Epic; Epic Systems). Our focal outcome was code status order, treated as a binary 

variable (1 = code status ordered during encounter) to capture the overall rate of ordering 

regardless preference type (e.g., DNR, Full). Our focal predictor was whether the COVID-19 

pandemic influenced code status ordering. We conceptualize the impact of the pandemic 

as one categorical variable identifying patients’ COVID-19 test category. This variable, 

C19TestCat, is coded as (0) being admitted pre-pandemic (1) never tested for COVID-19 but 

admitted during the pandemic, (2) testing negative for COVID-19, and (3) testing positive 

for COVID-19. Pre-pandemic is defined as an admission prior to February 1, 2020, as no 

COVID-19 tests were performed prior to this time.

We adjusted for potential confounders, including patient demographics (age, gender, race, 

ethnicity) and health status variables, including length of stay (LOS), whether the patient 

had ever been transferred to the ICU, Charlson comorbidity index,48 and admission to 

the COVID unit. Additional covariates included provider service lines by discharging 

provider’s service: specialty, advance practice provider (APP), resident, ICU, and hospitalist. 

Non-medicine specialty services included burn, neurology, OB-GYN, and all surgical 

subspecialties. APP services included several oncology and gastroenterology services and 

patients expected to stay less than 24 hours on an APP short stay service. Internal Medicine 

resident teams included cardiology, oncology and general medicine services. Hospitalist 

teams included transplant and oncology teams in addition to standard general medicine and 

cardiology services.

Data was placed into a secure Microsoft Excel spreadsheet and uploaded into statistical 

software (STATA Version 17, Statacorp College Station, TX USA). Basic descriptive 

statistics were reviewed for all variables for the overall sample. Univariate logistic regression 

was performed to test the association between COVID-positive status and code status 

ordering. Multivariable logistic regression was performed to test the association between 

code status ordering and the set of covariates listed in Table 3. Similar univariate and 

multivariable logistic regression analyses were performed on patient subgroups who were 

admitted during the pandemic. A 2-sided P < .05 was considered to be statistically 

significant. The study was reviewed and approved by the University of Chicago Medical 

School Institutional Review Board (IRB21–0009) under expedited review policies and 

procedures.
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Results

Patient Demographics

We retrieved 59,497 encounters, excluding 26 which lacked demographic data, resulting 

in an analytic sample of 59,471 encounters representing 17,053 unique patients. We first 

present sample characteristics by the variable C19TestCat (Table 1). We conducted t tests for 

continuous measures and chi-square tests for categorical variables. Most patients were Black 

(64%), 5% were Hispanic, and 25.9% were non-Hispanic white. Females made up 56% 

of the study population, 12% of all admissions resulted in a transfer to the ICU, and just 

over half (52.4%) of admissions involved a length of stay of 2–5 days. 25% of all inpatient 

admissions involved the ordering of a code status.

Pre- Pandemic vs Pandemic Patients

During the pandemic, the proportion of female and male patients testing positive for 

COVID-19 was (50%). Though, the proportion of hospitalized females with COVID-19 

was significantly lower than the proportion of females hospitalized pre-pandemic (57%, 

P < .001). The proportion of Black inpatients with COVID-19 (80.6%) was higher than 

the proportion of Black inpatients in the pre-pandemic era (62.2%) (P < .001). A greater 

proportion of patients who were COVID-positive had longer lengths of stay (16.7% 11–20 

days, 10.4% 21+ days, P < .001) and ICU transfers (28%, P < .001) compared to other 

pre- and during pandemic patient groups. Compared with code status orders for patient 

encounters pre-pandemic (22%), there was an increase in the proportion of encounters with 

a code status order for COVID-positive encounters (65%) and COVID-negative encounters 

(32%), P < .001. During the pandemic, there was a decrease in the proportion of encounters 

with a code status order for COVID never tested encounters (P < .001).

Predictors of Code Status Orders

Patients who were COVID-positive had a 6.73 unadjusted odds of code status ordering 

compared to pre-pandemic patients, while patients without COVID had unadjusted odds of 

1.65 (Table 2). In the adjusted model, compared to pre-pandemic patients, patients who were 

COVID-positive showed 2.51 greater odds of code status orders, patients without COVID 

showed a 1.56 greater odds of code status orders, and never-tested patients showed a 1.16 

greater odds of code status orders (P < .001 for all coefficients) compared to pre-pandemic 

patients (Table 3). Patients in the COVID unit had 4.89 increased odds of code status orders 

(P < .001). Compared to Black patients, white patients had lower odds (aOR .86) of code 

status orders (P < .001). Other race/ethnicity categories were not significant in the adjusted 

model. Females had a slightly higher (aOR 1.05) odds of having code status orders (P < 

.001). Those with an ICU admission, those with longer lengths of stay in the hospital, and 

those more comorbid conditions also had higher odds of code status orders (see Tables 2 and 

3).

We then restricted our analytic sample to those admitted during the pandemic only (n 

= 26,684) in Models 3 and 4 (see Table 3). Our findings in both the unadjusted and 

adjusted models reflect that patients who were COVID-positive had greater odds of code 

status ordering as compared to other patients. In the adjusted model, compared to patients 
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who were COVID-positive, patients without COVID (aOR .63) and patients who were 

never-tested (aOR .47) had reduced odds of ordering. Those in the COVID unit had an 

increased odds of code status ordering by nearly 5-fold (aOR 4.79). Black patients continued 

to have the greatest odds of having a code status ordered as compared to white (aOR 

.86) and Hispanic (aOR .84) patients. Patients with other races documented did not show 

significant differences. Like Model 2, Model 4 shows that those with more comorbidities, 

longer lengths of stay, and an ICU admission have greater odds of code status ordering.

Discussion

The COVID-19 pandemic immensely affected medical care and society; and the uncertainty 

of COVID-19 prognosis and risk of deterioration prompted physicians and patients to 

more frequently engage in code status and advanced planning discussions. In this study, 

pre-pandemic code status ordering was expectedly low at our institution.30 During the 

pandemic, code status ordering increased amongst the majority of patients, most notably 

for those with COVID-19. Comorbidities, ICU care, and hospital length of stay were all 

associated with a higher odds of code status ordering, underscoring the importance of 

illness acuity in ordering. COVID-positive status and being hospitalized in the COVID unit 

remained significant predictors of code status orders irrespective of these covariates.

Our findings are consistent with other studies which found varied changes of ACP 

documentation during the pandemic. In one retrospective cohort at a tertiary-care hospital, 

among 730 patients, the rate of patients without a code status order decreased, from 33.5% 

prior to the pandemic and 14% during the pandemic.46 ACP rates around the pandemic 

were similar as a retrospective cohort at a tertiary-care hospital and level-1 trauma center 

found only 5.6% of 365 patients had completed ACP forms.47 However, another single 

center study found that patients without COVID were more likely to have expanded ACP 

documentation during the pandemic.49 When institutions made documentation standard 

using note templates and system-wide guidelines, one study shows rates reached more than 

90%.20

The uncertainty of the disease process, the initial use of early intubation and the outcomes 

seen first at other sites most affected by the pandemic prior to our institution motivated 

our institution’s COVID unit to prioritize code status conversations, establish protocols to 

standardize code status documentation and encourage communication about code status 

between providers at handoff. While this culture was built with a small number of providers, 

it can be adapted and set as a standard among any group of providers, particularly in the 

context of hospital medicine, Internal Medicine residents or ICU level care where cultures 

of practice can drive behavior for end-of-life care.50 While disease uncertainty may have 

played a large role when poor outcomes were feared, interventions for influencing physician 

behavior can target patients at risk for poor outcomes, such as those with elevated early 

warning scores who are at risk of cardiac arrest, or those with a high 6-month mortality, 

prioritizing efforts for those where conversations are most needed.51–53

While we expected to see an increase in code status orders for patients who were COVID-

positive, we also saw an increase for those that were COVID-negative. This could be 
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because providers, when faced with the images of greater in-hospital deaths during the 

pandemic, were reminded of the importance of documenting patient wishes early. This could 

also be explained by the facet that providers--encouraged to document for their patients who 

were COVID-positive-brought this behavior into their encounters with their other patients, 

either because they understood the importance of the practice for general patient care or 

because they became more accustomed to implementing this behavior in their everyday 

medical practice. That a decrease occurred in non-tested patients suggests that the pandemic 

was the driving factor, however patients who were never tested were less likely to be 

cared for by internal medicine providers. A templated smart phrase was used for COVID 

documentation among both presumed COVID infections and diagnosed COVID infections. 

This smart phrase included a prompt for code status and timing of discussion. In addition, 

providers from the COVID unit may have carried their practices outside of the unit, or such 

practices could have diffused to other providers when caring for patients with COVID and 

those without. After the unit disbanded, patients with COVID remained more likely to have 

code status documentation than other patients.

The demographics and clinical course of our patient population was consistent with national 

trends early in the pandemic54 with a COVID-positive hospitalized population that was 

more likely to be Black, Hispanic and male and more likely to have longer lengths of 

stay and require ICU level of care. Our hospital serves a predominantly Black population. 

During the pandemic, which highlighted the disproportionate impact of COVID-19 on the 

Black community, we saw an increase in Black patients with COVID compared to our 

general population. Being Black was associated with a greater increase in odds ratio of code 

status ordering as compared to other race groups. Notably, in pre-pandemic studies, race is 

often negatively associated with ACP discussions occurring and code status ordering.55–57 

Other studies have shown equal rates of ACP completion, including code status, during 

the pandemic.58 One explanation for these mixed results may be that the pandemic had an 

outsized effect on ICU admission rates and disease severity for Black patients59 and those 

factors outweighed race in physician behavior towards code status ordering.

Nationwide, the pandemic’s urgency may have led patients, providers and hospital systems 

to prepare for the worst and prioritize important goals of care discussions with patients and 

their loved ones. Our results show that early in the pandemic, physicians were more likely 

to order a code status on a patient, which was potentially influced by the pandemic, the 

unknown disease process, and the COVID unit culture influence itself.

Limitations

We were limited in assessing overall rates of advance care planning and goals of care 

documentation in this work. Code status is just one example of an end-of-life care 

preference, and the far more nuanced process of advance care planning is more challenging 

to measure discreetly. Code status ordering has its own flaws as a surrogate. If emphasized 

without training and skill, it can be done poorly without proper reflection of patient wishes 

and lead to over-treatment of patients. This work is also limited in evaluating whether a 

code status was entered without a conversation with the patient, because we did not examine 

Molitch-Hou et al. Page 6

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



progress notes or other indicators of preference. A breakdown of a change in code status 

from full code to DNR could more accurately represent that a discussion occurred.

We did not review additional outcomes related to the sequelae of code status ordering such 

as ICU transfers, number of code-blues, or rapid responses called. This current dataset is 

limited in that we do not have the ability to identify specific providers. We believe that 

there are merits to incorporating within and between provider level effects to understand 

whether COVID unit providers, who voluntarily chose to work there, were more likely to 

already demonstrate certain behaviors or the extent which the pandemic affected individual 

behaviors. These results came at a time before vaccines were widely distributed and with 

less standardization of treatment plans with antivirals, monoclonal antibodies, steroids 

and other immunomodulating agents. We believe additional analyses to incorporate such 

covariates may play an important role. Additionally, more longitudinal follow up to measure 

behaviors after improved COVID-19 survival rates is warranted. Further, the number of 

patients with COVID is likely an undercount. In February and part of March, patients 

admitted to the hospital under suspicion of COVID-19 received a PCR test which was 

initially sent to CDC for processing aligned with nationwide protocols. These were soon 

adjusted to allow for local PCR testing, which expanded testing to more patients with 

quicker turnaround times. While during most waves of the pandemic every patient was 

tested for COVID-19 on admission to the hospital, occasional testing supply shortages 

restricted testing to only patients who were showing active influenza-like-illness symptoms.

In summary, our study examined the placement of code status orders for patients prior to 

and during the COVID-19 pandemic and the effects of COVID-19positivity and a COVID 

unit had on the frequency of code status ordering. Overall code status ordering increased 

for all patients during the pandemic, including both patients diagnosed with or those that 

tested negative for COVID-19. The COVID unit was a main driver of increase in code status 

orders early in the pandemic. More work is needed to study whether these behaviors have 

been sustained and how to apply lessons learned beyond the acute pandemic. Our institution 

is using the study’s findings to develop targeted interventions on patients with high risk of 

deterioration, incongruent code status orders, and high sixth month mortality to ensure a 

code status order is placed, serious illness conversations are documented, and palliative care 

consults are made.

Acknowledgments

This project was supported by the Center for Healthcare Delivery, Science, and Innovation at the University of 
Chicago and by the National Center for Advancing Translational Sciences (NCATS) of the National Institutes of 
Health (NIH) (Grant Number 5UL1TR002389–04). The content is solely the responsibility of the authors and does 
not necessarily represent the official views of the NIH. Data from this study was provided by the Clinical Research 
Data Warehouse (CRDW) maintained by the Center for Research Informatics (CRI) at University of Chicago. 
The Center for Research Informatics is funded by the Biological Sciences Division, the Institute for Translational 
Medicine/CTSA (NIH UL1 TR000430) at the University of Chicago.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publication 
of this article: This work was supported by the National Center for Advancing Translational Sciences 
(5UL1TR002389–04).

Molitch-Hou et al. Page 7

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Bhatia HL, Patel NR, Choma NN, Grande J, Giuse DA, Lehmann CU. Code status and 
resuscitation options in the electronic health record. Resuscitation. 2015;87:14–20. doi:10.1016/
j.resuscitation.2014.10.022. [PubMed: 25447035] 

2. Guidelines for the appropriate use of do-not-resuscitate orders. Council on ethical and judicial 
affairs, American medical association. JAMA. 1991;265(14):1868–1871. [PubMed: 2005737] 

3. NHPCO. National Hospice and Palliative Care Organization Facts and Figures. Virginia: NHPCO; 
2020.

4. Kaufman SR. Ordinary Medicine. USA: Duke University Press; 2015.

5. Mrig EH, Spencer KL. Political economy of hope as a cultural facet of biomedicalization: a 
qualitative examination of constraints to hospice utilization among U.S. end-stage cancer patients. 
Soc Sci Med. 2018;200:107–113. doi:10.1016/j.socscimed.2018.01.033. [PubMed: 29421457] 

6. Lake RE, Franks L, Meisenberg B. Reducing discrepancy between code status orders and physician 
orders for life-sustaining therapies: results of a quality improvement initiative. AmJ Hosp Palliat 
Care. 2020;37(7):532–536. doi:10.1177/1049909119899079. [PubMed: 31916859] 

7. Thurston A, Wayne DB, Feinglass J, Sharma RK. Documentation quality of 
inpatient code status discussions. J Pain Symptom Manag. 2014;48(4):632–638. doi:10.1016/
j.jpainsymman.2013.11.014.

8. Sudore RL, Lum HD, You JJ, et al. Defining advance care planning for adults: a consensus 
definition from a multidisciplinary delphi panel. J Pain Symptom Manag. 2017;53(5):821–832. 
doi:10.1016/j.jpainsymman.2016.12.331.e1.

9. Rabkin MT, Gillerman G, Rice NR. Orders not to resuscitate. N Engl J Med. 1976;295(7):364–366. 
doi:10.1056/NEJM197608122950705. [PubMed: 934225] 

10. Walker E, McMahan R, Barnes D, Katen M, Lamas D, Sudore R. Advance care planning 
documentation practices and accessibility in the electronic health record: implications for patient 
safety. J Pain Symptom Manag. 2018;55(2):256–264. doi:10.1016/j.jpainsymman.2017.09.018.

11. Huber MT, Highland JD, Krishnamoorthi VR, Tang JWY. Utilizing the electronic health record to 
improve advance care planning: a systematic review. Am J Hosp Palliat Med. 2018;35(3):532–541. 
doi:10.1177/1049909117715217.

12. Young KA, Wordingham SE, Strand JJ, Roger VL, Dunlay SM. Discordance of patient-reported 
and clinician-ordered resuscitation status in patients hospitalized with acute decompensated heart 
failure. J Pain Symptom Manag. 2017;53(4):745–750. doi:10.1016/j.jpainsymman.2016.11.010.

13. Abbott J, Johnson D, Wynia M. Ensuring adequate palliative and hospice care during COVID-19 
surges. JAMA. 2020;324(14):1393. doi:10.1001/jama.2020.16843. [PubMed: 32955547] 

14. Curtis J, Kross E, Stapleton R, Curtis JR, Kross EK, Stapleton RD. The importance of addressing 
advance care planning and decisions about do-not-resuscitate orders during novel coronavirus 
2019 (COVID-19). JAMA. 2020;323:1771–1772. [PubMed: 32219360] 

15. Briedé S, Van Goor HMR, De Hond TAP, et al. Code status documentation at admission in 
COVID-19 patients: a descriptive cohort study. BMJ Open. 2021;11(11):e050268. doi:10.1136/
bmjopen-2021-050268.

16. deLima Thomas J, Leiter RE, Abrahm JL, et al. Development of a palliative care toolkit 
for the COVID-19 pandemic. J Pain Symptom Manag. 2020;60(2):e22–e25. doi:10.1016/
j.jpainsymman.2020.05.021.

17. Fausto J, Hirano L, Lam D, et al. Creating a palliative care inpatient response plan for COVID-19
—the UW medicine experience. J Pain Symptom Manag. 2020;60(1):e21–e26. doi:10.1016/
j.jpainsymman.2020.03.025.

18. Lin RJ, Adelman RD, Diamond RR, Evans AT. The sentinel hospitalization and the role of 
palliative care. J Hosp Med. 2014; 9(5):320–323. [PubMed: 24474682] 

19. Palipane N, Ponnampalampillai A, Gupta S. Advance care planning for patients with COVID-19: a 
communication guide. Br J Hosp Med. 2021;82(4):1–6. doi:10.12968/hmed.2020.0571.

20. Reidy J, Savageau JA, Sullivan K, Nagpal V. Assessing goals of-care documentation during the 
COVID-19 patient surge in an academic safety-net medical center. J Palliat Med. 2022;25(2):282–
290. doi:10.1089/jpm.2021.0172. [PubMed: 34403601] 

Molitch-Hou et al. Page 8

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



21. Hirakawa Y, Saif-Ur-Rahman KM, Aita K, Nishikawa M, Arai H, Miura H. Implementation 
of advance care planning amid the COVID-19 crisis: a narrative review and synthesis. Geriatr 
Gerontol Int. 2021;21(9):779–787. doi:10.1111/ggi.14237. [PubMed: 34318579] 

22. Kundra P, Vinayagam S. COVID-19 cardiopulmonary resuscitation: guidelines and modifications. 
J Anaesthesiol Clin Pharmacol. 2020;36(Suppl 1):S39–S44. doi:10.4103/joacp.JOACP_257_20. 
[PubMed: 33100644] 

23. Allen SL, Davis KS, Rousseau PC, Iverson PJ, Mauldin PD, Moran WP. Advanced care directives: 
overcoming the obstacles. J Grad Med Educ. 2015;7(1):91–94. doi:10.4300/JGME-D-1400145.1. 
[PubMed: 26217430] 

24. Anderson WG, Chase R, Pantilat SZ, Tulsky JA, Auerbach AD. Code status discussions between 
attending hospitalist physicians and medical patients at hospital admission. J Gen Intern Med. 
2011;26(4):359–366. doi:10.1007/s11606-010-1568-6. [PubMed: 21104036] 

25. Chittenden EH, Clark ST, Pantilat SZ. Discussing resuscitation preferences with patients: 
challenges and rewards. J Hosp Med. 2006;1(4):231–240. doi:10.1002/jhm.110. [PubMed: 
17219504] 

26. Heyland DK, Barwich D, Pichora D, et al. Failure to engage hospitalized elderly patients and 
their families in advance care planning. JAMA Intern Med. 2013;173(9):778–787. doi:10.1001/
jamainternmed.2013.180. [PubMed: 23545563] 

27. Doorenbos AZ, Levy WC, Curtis JR, Dougherty CM. An intervention to enhance goals-of-care 
communication between heart failure patients and heart failure providers. J PainSymptom Manag. 
2016;52(3):353–360. doi:10.1016/j.jpainsymman.2016.03.018.

28. Dow LA, Matsuyama RK, Ramakrishnan V, et al. Paradoxes in advance care planning: the complex 
relationship of oncology patients, their physicians, and advance medical directives. J clin oncol. 
2010. 2009;28(2):299–304. doi:10.1200/JCO.24.6397. [PubMed: 19933909] 

29. Churpek MM, Yuen TC, Edelson DP. Risk stratification of hospitalized patients on the wards. 
Chest. 2013;143(6):1758–1765. doi:10.1378/chest.12-1605. [PubMed: 23732586] 

30. Institute of Medicine. Dying in America: Improving Quality and Honoring Individual Preferences 
Near the End of Life. USA: National Academies Press; 2015.

31. Janssen DJA, Spruit MA, Schols JMGA, et al. Predicting changes in preferences for life-sustaining 
treatment among patients with advanced chronic organ failure. Chest. 2012; 141(5):1251–1259. 
doi:10.1378/chest.11-1472. [PubMed: 22016488] 

32. Carmel S, Mutran EJ. Stability of elderly persons’ expressed preferences regarding the use of life-
sustaining treatments. Soc Sci Med. 1999;49(3):303–311. doi:10.1016/s0277-9536(99)00121-5. 
[PubMed: 10414816] 

33. Danis M, Garrett J, Harris R, Patrick DL. Stability of choices about life-sustaining treatments. Ann 
Intern Med. 1994;120(7):567–573. doi:10.7326/0003-4819-120-7-199404010-00006. [PubMed: 
8116994] 

34. Barrio-Cantalejo IM, Simón-Lorda P, Molina-Ruiz A, et al. Stability over time in the preferences 
of older persons for life-sustaining treatment. J Bioethical Inq. 2013;10(1):103–114. doi:10.1007/
s11673-012-9417-4.

35. Bjorklund P, Lund DM. Informed consent and the aftermath of cardiopulmonary resuscitation: 
ethical considerations. Nurs Ethics. 2019;26(1):84–95. doi:10.1177/0969733017700234. 
[PubMed: 28443357] 

36. Bishop JP, Brothers KB, Perry JE, Ahmad A. Reviving the conversation around CPR/DNR. Am J 
Bioeth AJOB. 2010;10(1):61–67. doi:10.1080/15265160903469328.

37. Gawande A Being Mortal : Medicine and what Matters in the End. 1st ed. New York: 
Metropolitan Books, Henry Holt and Company, 2014. https://search.library.wisc.edu/catalog/
9910208781002121

38. Scripko PD, Greer DM. Practical considerations for reviving the CPR/DNR conversation. Am J 
Bioeth AJOB. 2010;10(1):74–75. doi:10.1080/15265160903460889.

39. Weinerman AS, Dhalla IA, Kiss A, Etchells EE, Wu RC, Wong BM. Frequency and 
clinical relevance of inconsistent code status documentation. J Hosp Med. 2015;10(8):491–496. 
doi:10.1002/jhm.2348. [PubMed: 25851257] 

Molitch-Hou et al. Page 9

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://search.library.wisc.edu/catalog/9910208781002121
https://search.library.wisc.edu/catalog/9910208781002121


40. Rodenbach R, Garcia CA, Bhatnagar M, et al. Standardization of inpatient CPR/code status 
discussions and documentation within the division of hematology-oncology at UPMC Shadyside. J 
Clin Oncol. 2018;36(15_suppl):e18776–e18776. doi:10.1200/JCO.2018.36.15_suppl.e18776.

41. Kaldjian LC, Erekson ZD, Haberle TH, et al. Code status discussions and goals of care among 
hospitalised adults. J Med Ethics. 2009;35(6):338–342. doi:10.1136/jme.2008.027854. [PubMed: 
19482974] 

42. Becker C, Manzelli A, Marti A, et al. Association of medical futility with do-not-resuscitate (DNR) 
code status in hospitalised patients. J Med Ethics. January 29, 2021;47:106977. doi:10.1136/
medethics-2020-106977.

43. Gattinoni L, Coppola S, Cressoni M, Busana M, Rossi S, Chiumello D. COVID-19 does not lead to 
a “typical” acute respiratory distress syndrome. Am J Respir Crit Care Med. 2020;201(10):1299–
1300. doi:10.1164/rccm.202003-0817LE. [PubMed: 32228035] 

44. Marini JJ, Gattinoni L. Management of COVID-19 respiratory distress. JAMA. 
2020;323(22):2329–2330. doi:10.1001/jama.2020.6825. [PubMed: 32329799] 

45. Su Y, Ju MJ, Xie RC, et al. Prognostic accuracy of early warning scores for clinical deterioration in 
patients with COVID-19. Front Med. 2020;7:624255. doi:10.3389/fmed.2020.624255.

46. Epler K, Lenhan B, O’Callaghan T, et al. If your heart were to stop: characterization and 
comparison of code status orders in adult patients admitted with COVID-19. J Palliat Med. 2022; 
25(6):888–896. doi:10.1089/jpm.2021.0486. [PubMed: 34967678] 

47. Statler TM, Hsu FC, Silla L, et al. Occurrence of advance care planning and 
hospital course in patients admitted for coronavirus disease 2019 (COVID-19) during the 
pandemic. Am J Hosp Palliat Care. 2022;40:666–676. Published online August 26, 2022. 
doi:10.1177/10499091221123570.

48. Austin SR, Wong YN, Uzzo RG, Beck JR, Egleston BL. Why summary comorbidity measures 
such as the Charlson Comorbidity Index and Elixhauser score work. Med Care. 2015; 53(9):e65–
e72. doi:10.1097/MLR.0b013e318297429c. [PubMed: 23703645] 

49. Sun F, Lipinsky DeGette R, Cummings EC, et al. Capturing what matters: a retrospective 
observational study of advance care planning documentation at an academic medical center during 
the COVID-19 pandemic. Palliat Med. 2022;36(2):342–347. doi:10.1177/02692163211065928. 
[PubMed: 34920691] 

50. Morales A, Schultz KC, Gao S, et al. Cultures of practice: specialty-specific differences in end-
of-life conversations. Palliat Med Rep. 2021;2(1):71–83. doi:10.1089/pmr.2020.0054. [PubMed: 
33860283] 

51. Campbell V, Conway R, Carey K, et al. Predicting clinical deterioration with Q-ADDS compared 
to NEWS, between the Flags, and eCART track and trigger tools. Resuscitation. 2020; 153:28–34. 
doi:10.1016/j.resuscitation.2020.05.027. [PubMed: 32504769] 

52. Chandra A, Takahashi PY, McCoy RG, et al. Risk prediction model for 6-month mortality for 
patients discharged to skilled nursing facilities. J Am Med Dir Assoc. 2022;23(8):1403–1408. 
doi:10.1016/j.jamda.2022.01.069. [PubMed: 35227666] 

53. Swamy L, Cooper AZ. Did you confirm code status? Chest. 2021;160(6):2335–2337. doi:10.1016/
j.chest.2021.08.008. [PubMed: 34872671] 

54. Romano SD, Blackstock AJ, Taylor EV, et al. Trends in racial and ethnic disparities in COVID-19 
hospitalizations, by region — United States, March–December 2020. MMWR Morb Mortal Wkly 
Rep. 2021;70(15):560–565. doi:10.15585/mmwr.mm7015e2. [PubMed: 33857068] 

55. Harrison KL, Adrion ER, Ritchie CS, Sudore RL, Smith AK.Low completion and disparities 
in advance care planning activities among older medicare beneficiaries. JAMA Intern Med. 
2016;176(12):1872–1875. doi:10.1001/jamainternmed.2016.6751. [PubMed: 27802496] 

56. Mitchell BL, Mitchell LC. Review of the literature on cultural competence and end-of-life 
treatment decisions: the role of the hospitalist. J Natl Med Assoc. 2009;101(9):920–926. 
doi:10.1016/S0027-9684(15)31040-3. [PubMed: 19806850] 

57. Aaron SP, Gazaway SB, Harrell ER, Elk R. Disparities and racism experienced among older 
african Americans nearing end of life. Curr Geriatr Rep. 2021;10(4):157–166. doi:10.1007/
s13670-021-00366-6. [PubMed: 34956825] 

Molitch-Hou et al. Page 10

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



58. Barnato AE, Johnson GR, Birkmeyer JD, Skinner JS, O’Malley AJ, Birkmeyer NJO. 
Advance care planning and treatment intensity before death among black, hispanic, and white 
patients hospitalized with COVID-19. J Gen Intern Med. 2022;37(8):1996–2002. doi:10.1007/
s11606-022-07530-4. [PubMed: 35412179] 

59. Magesh S, John D, Li WT, et al. Disparities in COVID-19 outcomes by race, ethnicity, 
and socioeconomic status: a systematic review and meta-analysis. JAMA Netw Open. 
2021;4(11):e2134147. doi:10.1001/jamanetworkopen.2021.34147. [PubMed: 34762110] 

Molitch-Hou et al. Page 11

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 12

Ta
b

le
 1

.

D
em

og
ra

ph
ic

 D
at

a.

C
I9

Te
st

C
at

To
ta

l
P

re
-P

an
de

m
ic

N
o 

C
O

V
ID

-1
9 

Te
st

C
O

V
ID

-1
9 

N
eg

at
iv

e
C

O
V

ID
-1

9 
P

os
it

iv
e

P
-V

al
ue

N
 =

 5
9,

47
1

N
 =

 3
2,

78
7

N
 =

 8
68

9
N

 =
 1

6,
36

4
N

 =
 1

63
1

A
ge

, m
ea

n 
(S

D
)

54
.7

 (
19

.6
)

54
.7

 (
19

.4
)

54
.7

 (
18

.5
)

54
.2

 (
20

.3
)

59
.6

 (
19

.0
)

<
.0

01

Fe
m

al
e 

(%
)

56
.0

57
.0

56
.0

56
.0

50
.0

<
.0

01

R
ac

e/
et

hn
ic

ity
 (

%
)

<
.0

01

 
B

la
ck

64
62

.2
51

.9
72

.2
80

.6

 
W

hi
te

, n
on

-H
is

pa
ni

c
25

.9
27

.7
36

.7
18

.5
8.

5

 
H

is
pa

ni
c

5.
0

5.
1

5.
0

4.
7

6.
5

 
O

th
er

2.
8

2.
9

3.
2

2.
5

2.
0

L
O

S 
in

 d
ay

s 
(%

)
<

.0
01

 
0–

1
12

.7
12

.2
21

.8
9.

6
4.

7

 
2–

5
52

.4
53

.9
52

.1
51

.1
38

.4

 
6–

10
20

.6
20

.3
17

.1
22

.2
29

.7

 
11

–2
0

10
.0

9.
6

7.
2

11
.8

16
.7

 
21

 +
4.

2
4.

0
1.

9
5.

3
10

.4

C
ha

rl
so

n 
in

de
x 

(%
)

<
.0

01

 
0

28
.7

29
.3

31
.1

26
.7

22
.5

 
1–

2
30

.2
30

.1
30

.5
29

.6
35

.8

 
3–

5
22

.2
21

.7
19

.2
24

.4
25

.4

 
6+

18
.1

17
.8

17
.2

19
.2

16
.2

 
M

is
si

ng
1.

00
1.

1
2.

0
0.

1
0.

1

IC
U

 F
la

g 
(5

%
)

12
.0

13
.0

9.
0

10
.0

28
.0

<
.0

01

Se
rv

ic
e 

lin
e 

(%
)

<
.0

01

 
A

PN
5.

1
4.

5
5.

1
6.

5
3.

2

 
B

ur
n,

 g
yn

, n
eu

ro
, s

ur
ge

ry
42

.1
42

.7
57

.4
36

10
.8

 
M

ed
ic

al
 r

es
id

en
t

24
.2

25
.7

16
.4

24
.9

27
.3

 
H

os
pi

ta
lis

t
24

.6
23

16
.8

29
.2

53
.2

 
IC

U
1.

5
1.

4
0.

8
1.

8
5.

0

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 13

C
I9

Te
st

C
at

To
ta

l
P

re
-P

an
de

m
ic

N
o 

C
O

V
ID

-1
9 

Te
st

C
O

V
ID

-1
9 

N
eg

at
iv

e
C

O
V

ID
-1

9 
P

os
it

iv
e

P
-V

al
ue

N
 =

 5
9,

47
1

N
 =

 3
2,

78
7

N
 =

 8
68

9
N

 =
 1

6,
36

4
N

 =
 1

63
1

 
O

th
er

 I
C

U
0.

5
0.

5
0.

4
0.

5
0.

1

C
O

V
ID

 u
ni

t (
%

)
1.

0
0.

0
1.

0
0.

0
43

.0
<

.0
01

C
od

e 
st

at
us

 o
rd

er
 (

%
)

25
.0

22
.0

18
.0

32
.0

65
.0

<
.0

01

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 14

Ta
b

le
 2

.

L
og

is
tic

 R
eg

re
ss

io
n 

of
 C

od
e 

St
at

us
 D

oc
um

en
ta

tio
n 

an
d 

D
if

fe
re

nc
es

 in
 P

at
ie

nt
 C

O
V

ID
 T

es
t C

at
eg

or
y.

M
od

el
 la

M
od

el
 2

b

C
O

V
ID

-1
9 

te
st

 c
at

eg
or

y 1

 
N

o 
C

O
V

ID
-1

9 
te

st
[.

75
, .

85
] 

.8
0*

**
[1

.0
8,

 1
.2

4]
 1

.1
6*

**

 
N

eg
at

iv
e 

C
O

V
ID

-1
9 

te
st

[1
.5

8,
 1

.7
2]

 1
.6

5*
**

[1
.4

8,
 1

.6
3]

 1
.5

6*
**

 
Po

si
tiv

e 
C

O
V

ID
-1

9 
te

st
[6

.0
6,

 7
.4

8]
 6

.7
4*

**
[2

.1
8,

 2
.8

9]
 2

.5
1*

**

A
ge

2

 
40

–6
4

[1
.2

2,
 1

.4
0]

 1
.3

1*
**

 
65

+
[1

.7
7,

 2
.0

3]
 1

.9
0*

**

R
ac

e/
et

hn
ic

ity
3

 
W

hi
te

, n
on

-H
is

pa
ni

c
[.

82
, .

91
] 

.8
6*

**

 
H

is
pa

ni
c

[.
83

, 1
.0

3]
 .9

2

 
O

th
er

[.
87

, 1
.1

5]
 1

.0
0

L
O

S 
(d

ay
s)

4

 
2–

5
[1

.0
1,

 1
.2

0]
 1

.1
0*

 
6–

10
[1

.2
7,

 1
.5

3]
 1

.4
0*

**

 
11

–2
0

[1
.4

2,
 1

.7
5]

 1
.5

8*
**

 
21

 +
[1

.7
4,

 2
.2

6]
 1

.9
8*

**

C
ha

rl
so

n 
in

de
x 5

 
1–

2
[1

.0
0,

 1
.1

5]
 1

.0
7

 
3–

5
[1

.0
9,

 1
.2

8]
 1

.1
8*

**

 
6+

[1
.4

4,
 1

.6
8]

 1
.5

6*
**

 
IC

U
 T

ra
ns

fe
r

[1
.2

2,
 1

.3
9]

 1
.3

0*
**

Se
rv

ic
e 

lin
e 6

 
A

PN
[1

.5
1,

 1
.7

8]
 1

.6
4*

**

 
B

ur
n,

 g
yn

, n
eu

ro
, s

ur
ge

ry
[.

08
, .

1]
 .0

9*
**

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 15

M
od

el
 la

M
od

el
 2

b

 
M

ed
ic

al
 r

es
id

en
t

[1
.3

1,
 1

.4
5]

 1
.3

8*
**

 
IC

U
[2

.9
3,

 4
.0

5]
 3

.4
5*

**

 
O

th
er

 I
C

U
[.

80
, 1

.3
5]

 1
.0

4

 
C

O
V

ID
 u

ni
t

[3
.9

2,
 6

.1
1]

 4
.8

9*
**

N
ot

es
. O

dd
s 

ra
tio

s 
an

d 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

ar
e 

re
po

rt
ed

. S
ta

tis
tic

al
 s

ig
ni

fi
ca

nc
e 

de
no

te
d 

as

**
* P 

<
.0

01
,

**
P 

<
 .0

1,

* P 
<

 .0
5.

 R
ef

er
en

ce
 g

ro
up

s 
ar

e 
1-

 p
re

pa
nd

em
ic

 (
cl

9T
es

tC
at

),
 2

– 
18

-3
9 

(a
ge

),
 3

- 
B

la
ck

 (
ra

ce
/e

th
ni

ci
ty

),
 4

– 
0-

1 
da

ys
 (

L
O

S)
, 5

– 
0 

(C
ha

rl
so

n)
, 6

- 
H

os
pi

ta
l m

ed
ic

in
e 

(S
er

vi
ce

 L
in

e)
.

a U
na

dj
us

te
d 

od
ds

 a
re

 b
as

ed
 o

n 
si

ng
le

 v
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

s.

b A
dj

us
te

d 
od

ds
 a

re
 b

as
ed

 o
n 

m
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

s 
co

nt
ro

lli
ng

 f
or

 a
ll 

co
va

ri
at

es
.

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 16

Ta
b

le
 3

.

L
og

is
tic

 R
eg

re
ss

io
n 

of
 C

od
e 

St
at

us
 D

oc
um

en
ta

tio
n 

an
d 

Pa
tie

nt
 T

es
t C

at
eg

or
y 

D
if

fe
re

nc
es

, P
an

de
m

ic
 P

at
ie

nt
 A

na
ly

tic
 S

am
pl

e.

M
od

el
 3

a
M

od
el

 4
b

C
O

V
ID

-1
9 

te
st

 C
at

eg
or

y1

 
N

o 
C

O
V

ID
-1

9 
te

st
[.

11
, 1

.3
3]

 .1
2*

**
[.

40
, .

54
] 

.4
7*

**

 
N

eg
at

iv
e 

C
O

V
ID

-1
9 

te
st

[.
22

, .
27

] 
.2

4*
**

[.
54

, .
72

] 
.6

3*
**

A
ge

2

 
40

–6
4

[1
.2

3,
 1

.4
9]

 1
.3

5*
**

 
65

+
[1

.6
9,

 2
.0

7]
 1

.8
7*

**

R
ac

e/
et

hn
ic

ity
3

 
W

hi
te

, n
on

-H
is

pa
ni

c
[.

79
, .

93
] 

.8
6*

**

 
H

is
pa

ni
c

[.
72

, .
98

] 
.8

4*

 
O

th
er

[.
88

, 1
.3

2]
 1

.0
8

L
O

S 
(d

ay
s)

4

 
2–

5
[.

94
, 1

.2
0]

 1
.0

6

 
6–

10
[1

.2
2,

 1
.5

9]
 1

.4
0*

**

 
11

–2
0

[1
.3

6,
 1

.8
2]

 1
.5

7*
**

 
21

+
[1

.5
3,

 2
.2

1]
 1

.8
4*

**

C
ha

rl
so

n 
In

de
x5

 
1–

2
[1

.0
1,

 1
.2

5]
 1

.1
3*

**

 
3–

5
[1

.0
6,

 1
.3

2]
 1

.1
8*

**

 
6+

[1
.3

8,
 1

.7
4]

 1
.5

5*
**

IC
U

 T
ra

ns
fe

r
[1

.1
7,

 1
.4

5]
 1

.3
0*

**

Se
rv

ic
e 

L
in

e6

 
A

PN
[1

.0
1,

 1
.3

9]
 1

.2
4*

**

 
B

ur
n,

 g
yn

, n
eu

ro
, s

ur
ge

ry
[.

08
, .

10
] 

.0
9*

**

 
M

ed
ic

al
 r

es
id

en
t

[1
.3

5,
 1

.5
6]

 1
.4

5*
**

 
IC

U
[2

.6
7,

 4
.3

1]
 3

.3
9*

**

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Molitch-Hou et al. Page 17

M
od

el
 3

a
M

od
el

 4
b

 
O

th
er

 I
C

U
[.

71
, 1

.6
1]

 1
.0

7

C
O

V
ID

 u
ni

t
[3

.8
3,

 5
.9

9]
 4

.7
9*

**

N
ot

es
. O

dd
s 

ra
tio

s 
an

d 
95

%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

ar
e 

re
po

rt
ed

. S
ta

tis
tic

al
 s

ig
ni

fi
ca

nc
e 

de
no

te
d 

as

**
* P 

<
.0

01
,

**
P 

<
.0

l,

* P 
<

.0
5.

 R
ef

er
en

ce
 g

ro
up

s 
ar

e 
1-

 C
O

V
ID

- 
po

si
tiv

e 
(c

l9
Te

st
C

at
),

 2
– 

18
-3

9 
(a

ge
),

 3
- 

B
la

ck
 (

ra
ce

/e
th

ni
ci

ty
),

 4
– 

0-
1 

da
ys

 (
L

O
S)

, 5
– 

0 
(C

ha
rl

so
n)

, 6
- 

H
os

pi
ta

l m
ed

ic
in

e 
(S

er
vi

ce
 L

in
e)

.

a U
na

dj
us

te
d 

od
ds

 a
re

 b
as

ed
 o

n 
si

ng
le

 v
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

s.

b A
dj

us
te

d 
od

ds
 a

re
 b

as
ed

 o
n 

m
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

od
el

s 
co

nt
ro

lli
ng

 f
or

 a
ll 

co
va

ri
at

es
.

Am J Hosp Palliat Care. Author manuscript; available in PMC 2024 September 01.


	Abstract
	Introduction
	Methods
	Results
	Patient Demographics
	Pre- Pandemic vs Pandemic Patients
	Predictors of Code Status Orders

	Discussion
	Limitations

	References
	Table 1.
	Table 2.
	Table 3.

