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Abstract

Objective: Shared decision making is recommended for critically ill adults who face major, 

preference-sensitive treatment decisions. Yet, little is known about when and how patients and 

families are engaged in treatment decision making over the longitudinal course of a critical illness. 

We sought to characterize patterns of treatment decision making by evaluating clinician discourse 

in the electronic health record (EHR) of critically ill adults who develop chronic critical illness or 

die in an intensive care unit (ICU).

Design, Setting, and Patients: We conducted qualitative content analysis of the EHR of 52 

adult patients, admitted to a medical ICU in a tertiary medical center from January 1 through 

December 31, 2016. We included patients who met a consensus definition of chronic critical 

illness (26 patients) and a matched sample who died or transitioned to hospice care in the ICU 

before developing chronic critical illness (26 patients).

Measurements: Characterization of clinician decision-making discourse documented during the 

course of an ICU stay.

Main Results: Clinician decision-making discourse in the EHR followed a single, consistent 

pattern across both groups. Initial decisions about admission to the intensive care unit focused on 

specific interventions that can only be provided in an ICU environment (intervention-focused 

decisions). Following admission, the documented rationale for additional treatments was guided 
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by physiologic abnormalities (physiology-centered decisions). Clinician discourse transitioned to 

documented engagement of patients and families in decision making when treatments failed to 

achieve specified physiologic goals. The phrase “goals of care” is common in the EHR and is used 

to indicate poor prognosis, to describe conflict with families, and to provide rationale for treatment 

limitations.

Conclusions: Clinician discourse in the EHR reveals that patient physiology strongly guides 

treatment decision making throughout the longitudinal course of critical illness. Documentation of 

patient and family engagement in treatment decision making is limited until available medical 

treatments fail to achieve physiologic goals.
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INTRODUCTION

When caring for critically ill adults in an intensive care unit (ICU), intensivists face the 

complex challenge of ensuring that potentially life-saving but burdensome medical 

treatments align with each patient’s preferences, goals, and values. While many older adults 

with serious illness report preferences to avoid high-burden medical treatments and to 

optimize quality of life and comfort, some adults prioritize life extension and accept the use 

of life-sustaining treatments (LSTs) such as mechanical ventilation.(1–5) Moreover, accurate 

prognostication for critically ill patients is challenging, many patients and families are 

unfamiliar with ICU treatments and their potential outcomes, and patient preferences may 

change over time or when faced with the possibility of death.(6–13)

To address these challenges, critical care professional organizations recommend the process 

of shared decision making (SDM),(14–16) which requires the engagement of patients or 

their surrogates in decision making and the deliberation about patient goals and preferences.

(14, 17–20) While not all medical decisions require SDM, this process is recommended for 

treatment decisions that involve high uncertainty or risk, or potential outcomes that may be 

unacceptable to patients (i.e., preference-sensitive decisions).(14, 21–23)

Efforts to evaluate SDM in the ICU have primarily focused on organized family meetings,

(24–30) although many treatment decisions are made outside of these meetings.(31) Patients 

with critical illness experience a constant series of tests, procedures, and treatments as their 

clinical course unfolds over days to weeks,(32–34) and ICU physicians make numerous 

treatment decisions, often in quick succession. Many of these urgent, daily decisions involve 

considerable uncertainty, risk, and have preference-sensitive outcomes, thereby meeting the 

threshold for SDM. However, when and how patients and families are engaged during these 

multiple treatment decisions over the course of critical illness remains poorly understood.

Understanding the longitudinal nature of SDM in the ICU is particularly important for the 

400,000 patients in the United States who receive prolonged LSTs because of a syndrome 

known as chronic critical illness (CCI).(35) Most patients with CCI spend weeks to months 
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in an ICU, and face many decisions about LSTs over the course of their illness. The one-

year mortality rate for patients with CCI is approximately 60%, and few survivors return 

home or to their prior functional status.(36–42) Thus, the use of prolonged LSTs in CCI is 

considered a highly preference-sensitive decision that calls for patient and family 

engagement.(42)

This study sought to characterize patterns of treatment decision making in the ICU for 

patients at risk for poor outcomes, to understand how and when patients and families are 

engaged in treatment decisions over the longitudinal course of critical illness. We conducted 

a multiple-case, qualitative analysis (28) of clinician discourse in the electronic health record 

(EHR) for patients who developed CCI or died in the ICU before the onset of CCI 

(decedents). We expected to find that discourse about patient and family engagement and 

patient goals, values, and preferences would be different in decedents compared to patients 

who develop CCI.

MATERIALS AND METHODS

Case Selection

We identified adult patients admitted to a medical ICU (MICU) in a tertiary care medical 

center from January 1 through December 31, 2016. We identified patients who developed 

CCI based on a published, consensus definition: ≥ 8 days in an ICU and one of six 

qualifying conditions (prolonged mechanical ventilation, tracheostomy, stroke, traumatic 

brain injury, sepsis, or severe wounds).(35) We used purposive sampling(43) to enrich the 

CCI group by excluding patients who did not meet one of three additional criteria: discharge 

to long-term acute care hospital, receipt of tracheostomy, or hospitalization ≥ 21 days. We 

generated a matched (1:1 by age, sex, ICU day 1 Sequential Organ Failure Assessment 

(SOFA) score (44–46)) decedent group with the same qualifying conditions as the CCI 

group who died or transitioned to hospice in the ICU before developing CCI. Supplemental 

Appendix A provides complete CCI and decedent group definitions. The Northwestern 

University Institutional Review Board approved the study and waived need for informed 

consent.

Data Collection

Using a standardized tool (Supplemental Appendix B), we abstracted all EHR notes from 

each patient’s ICU stay, including notes from all professions (e.g., nurses, physicians, 

chaplains) and professional levels (e.g., advanced practice providers, residents, fellows, and 

attending physicians). For patients with ICU stays ≥ 21 days, data from the first 20 ICU days 

and discharge documentation were abstracted. We catalogued all abstracted data by ICU day 

and generated a chronologic “illness log” for each patient.

Analysis

We conducted qualitative content analysis of the verbatim EHR text in each illness log. Our 

approach was informed by the principles of discourse analysis, which is used to expose 

function and meaning of naturally occurring text and language in context, including EHR 

text.(47–52) We coded sections of text that included discourse about treatment decision 
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making, prognostication, resuscitation status, patient goals, values, preferences, and patient 

and family interactions and communications. Two physician investigators (JMK, BTB) 

independently reviewed an initial six illness logs and labeled relevant text with descriptive 

codes. We used preliminary codes based on a conceptual model(32) and employed an 

inductive approach to refine the coding taxonomy. Coders independently coded the 

remaining logs and met regularly to compare findings, iteratively refine the coding 

taxonomy using constant comparison of codes, and achieve consensus for all coded sections 

of text. Coding continued until theoretical saturation was reached separately in the CCI and 

decedent groups.

Five investigators from diverse professional backgrounds (BTB, EJG, JMK, KNM, MLS) 

participated in higher-level analysis through axial coding(53) of the illness logs to 

characterize major patterns of EHR discourse. We used a contrasting-case approach to 

compare patterns between CCI and decedent groups. We identified “deviant” cases(54) to 

test findings and expose attributes of typical cases. We used NVIVO 10 (QSR International, 

Melbourne, Australia) and STATA/SE 15.1 (StataCorp LLC, College Station, Texas) to 

facilitate qualitative and quantitative analyses, respectively.

RESULTS

Our sampling strategy identified 52 study participants (Table 1). Groups were matched for 

SOFA score on ICU day 1, but the decedent group reached a higher peak SOFA score during 

the ICU stay compared to the CCI group (median peak SOFA score 12.5 [IQR 7.0–14.0] 

versus 8.0 [IQR 6.0–12.0] respectively; p = .03 by Wilcoxon signed-rank test). Although we 

abstracted EHR discourse of all professions, most treatment decision-making documentation 

was by physicians; thus, herein we report our findings on physician discourse.

The General Pattern of Decision-Making

The overall pattern of decision-making discourse in the EHR was similar between CCI and 

decedent groups (Figure 1). EHR discourse about patient admission to the ICU focused on 

the delivery of specific interventions only available in the ICU, typically LSTs (e.g., 

continuous renal replacement therapy). For example, a physician caring for a patient with 

cirrhosis and end-stage renal disease stated, “If no longer tolerating intermittent HD 
[hemodialysis], will require MICU transfer for CVVH [continuous veno-veno 
hemofiltration]” (ICU Day 1). All patients had a brief documentation of cardiopulmonary 

(CPR) resuscitation status in physician notes within the first two days of ICU admission 

(e.g., “Code Status: Full Code”). For some patients, physicians documented that the initial 

resuscitation status was validated by the patient or family (e.g., “FULL CODE-confirmed on 
admission”). In several cases, physicians acknowledged that the status was not directly 

confirmed by the patient or family; instead, the status was documented as “by default”, 

“presumed,” or based on medical record review (e.g., “FULL CODE per OSH [outside 
hospital] records.”)

After admission, EHR discourse about treatments was physiology-centered, wherein 

physicians documented decisions about LSTs by reference to specific physiologic 

abnormalities. A MICU physician noted: “abg [arterial blood gas] obtained in afternoon 
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worsening; intubated for hypercarbic respiratory failure.” Often, several physiologic 

abnormalities occurred simultaneously and prompted multiple medical treatments: “She is 
now hyperkalemic and so will need HD [hemodialysis]. Will need VP [vasopressor] support 
for HD [hemodialysis].”

However, once LSTs failed to achieve specified physiologic goals, EHR discourse 

transitioned to documented engagement of patients, families, or other surrogates in treatment 

decisions (Table 2). Physician discourse described patient or family engagement in 

discussions about limitations on specific procedures, such as tracheotomy, limb amputation, 

and central venous catheter insertion. For example, a MICU physician wrote, “Patient 
currently considering whether a trach would be acceptable to her and whether she would 
want to be reintubated in event that extubation not successful.” Occasionally, this discourse 

also described future health states that patients or families deemed unacceptable: “live in a 
facility”, “live like this”, “mind no longer here”, “not a chance for meaningful recovery”, 

and “quality of life is so poor.” The documentation focused on procedures and health states 

that patients or families wish to avoid, with little description of outcomes or events that 

patients and families were hoping for or would value. In one counterexample, a palliative 

care physician documented a family-specified goal: “her children would like to take her 
home and ensure she is comfortable with family for her remaining time.”

Because EHR discourse about patient and family engagement was substantially influenced 

by physiologic failure, the presence or absence and timing of engagement discourse in the 

EHR was closely related to a patient’s severity of illness (Figure 1). For example, a 

neurologist recommended “addressing GOC [goals of care] with family” on ICU day 1 for a 

woman with a devastating hypoxic-ischemic brain injury (Figure 1, Patient 4) after a cardiac 

arrest the day of ICU admission. In contrast, for a woman with chronic, end-stage renal 

disease (Figure 1, Patient 1), who achieved initial hemodynamic stability through LSTs, 

documentation of family engagement occurred later in the ICU stay (day 7). For CCI 

patients whose clinical status improved enough to discontinue LSTs and leave the ICU, we 

did not typically find documentation of patient and family engagement in the EHR.

Divergent Cases

For several patients, clinicians documented engagement with patients and families in the 

absence of physiologic failure. In two cases, the documented rationale for patient or family 

engagement was that a patient was not a candidate for specific life-extending treatments 

prior to ICU admission (i.e., chemotherapy or liver transplantation). In two additional cases, 

patient and family engagement was motivated by a person outside the ICU clinical team (a 

primary care physician and a patient’s wife).

Specific Use of the Phrase “Goals of Care”

There was pervasive use of the free-text phrase “goals of care” and of the abbreviation 

“GOC” (both herein abbreviated GOC) in the EHR. GOC was found at least once in 38 of 

the 52 illness logs (25/26 decedent logs and 13/26 CCI logs). Physicians typically used GOC 

after failure to achieve physiologic goals was acknowledged and documented in the EHR: 

“At this point, we have established that all hemostatic interventions have been futile […] 
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Agree with primary team’s efforts to address realistic goals of care in the context of this end 
stage multisystem organ failure scenario.”

Physicians used GOC to convey several distinct concepts relating to communication with 

patients and families about prognosis and treatment limitations (Table 3). Physicians 

frequently used GOC as an expression to indicate poor prognosis: “should continue to 
address goals of care with family given extensive co-morbidities and subacute decline now 
developing into critical illness.” Physicians also used the phrase GOC to describe conflict 

among patients, families, clinicians: “We need to start working with the family toward 
realistic goals of care.” GOC was also used as a rationale to consider limitations on specific 

treatments: “clarify GOC i.e. possibility of reintubation if needed.” Although GOC was 

common in the EHR, physicians rarely documented specific patient or family goals or values 

in conjunction with this phrase. In one counterexample, an oncologist wrote: “we will need 
to continue to address her goals of care. Patient’s ultimate goal is to be at home” (ICU Day 

10).

DISCUSSION

In this study, we examined clinician discourse in the EHR to characterize the longitudinal 

progression of treatment decision making for critically ill patients at risk for poor outcomes. 

We hypothesized that EHR discourse would be different between patients with CCI and 

decedents, but, instead, we found evidence that physician decision making followed a 

common, physiology-centered pattern in both groups. This documentation pattern mirrored 

the patient’s severity of illness and responsiveness to treatments, and transitioned to include 

engagement of patients and families in decision making when available treatments had failed 

to achieve physiologic goals. Failure to achieve physiologic goals in the ICU clearly signals 

extremely poor prognosis, yet waiting to engage patients and families in treatment decision 

making until physiologic failure occurs may be too late for patients and families to adjust to 

and fully engage in the decision-making process or express actionable preferences and goals. 

We found universal documentation of a resuscitation status at the onset of critical illness, but 

this documentation was relevant only to preferences about CPR, and was not typically 

accompanied by description of patient and family engagement. Our findings highlight a need 

for future research on the longitudinal nature of decision making in the ICU and on the 

impact of strategies to engage patients and families in decisions throughout the fluctuating 

course of a critical illness.

The EHR has become an integral feature of contemporary medical practice. It is used to 

facilitate communication among clinicians and provide an account of clinicians’ decisions 

and actions for medical care delivery, financial, and legal purposes. As such, it is a unique 

and readily available lens through which to study the complex features of clinician decision 

making. Wong et al. have previously demonstrated that qualitative study of EHR 

documentation can provide valuable insight into clinicians’ decision making about 

hemodialysis,(47) and our findings confirm these methods uncover important information 

about clinician decision making in the ICU. Given that we found clinicians regularly use the 

EHR to document engagement of patients and families, our results suggest the EHR could 

be further leveraged to facilitate this documentation, promote communication among 
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clinicians’ about patient and family goals, and potentially prompt meaningful patient and 

family engagement.

Previously published studies of decision making in the ICU have evaluated how physicians 

communicate with patients and families about goals, values, and preferences, with a primary 

focus on communication during organized family conferences.(24–26, 28, 30, 40) Our study 

advances this body of work by evaluating the documentation, timing, and context of decision 

making and engagement over the longitudinal course of a patient’s critical illness, beyond 

individual family conferences. We expand the existing model by demonstrating that shared 

decisions are not only influenced by the quality of communication, but appear to be 

influenced by a physiology-centered clinical context in the ICU. Thus, interventions to 

further improve SDM in the ICU may need to account for the strong system-level influences 

inherent to the care of critically ill patients.

Our findings have important implications for patients who develop CCI in the ICU. 

Consistent with prior studies, we found that patients who developed CCI are physiologically 

different than ICU decedents.(55, 56) Unlike patients in the decedent group who 

experienced rapidly progressive critical illness, patients with CCI initially stabilized and 

achieved physiologic goals through the use of LST. Interestingly, despite this difference, we 

found the same physiology-driven decision making pattern in both groups. Because patients 

with CCI did not typically experience early, clinically-apparent physiologic failure, EHR 

documentation of CCI patient and family engagement was later in the ICU stay or even 

absent from the EHR. To illustrate, the phrase GOC was documented in the EHR for all but 

one of the decedents, but only in half of the patients with CCI. We suspect this finding 

reflects the substantial challenge that clinicians face when engaging patients and families in 

decision making in the context of high prognostic uncertainty.

We previously developed a conceptual model of a system-level property of the ICU that 

encourages the accumulation of multiple medical treatments for an individual patient over 

time, known as “clinical momentum.”(32) The present study illustrates features of clinical 

momentum, including the influence of hospital norms on treatment accumulation.(41, 42) 

Because hospital norms dictate that certain treatments are only delivered in an ICU setting, 

physician discourse at the time of an ICU admission focuses on patients’ physical location 

rather than on health status, potential outcomes, or patient preferences. A second feature of 

clinical momentum, illustrated by our current study, is a phenomenon known as “cascade 

effects”,(33, 57) whereby multiple medical treatments are automatically delivered along a 

cascading pathway. Because ICU decision making is focused on a patient’s physiology, 

when one treatment (e.g., hemodialysis) causes a physiologic abnormality (e.g., 

hypotension), a cascade is initiated and additional treatments (e.g., a central venous line and 

vasopressors) invariably ensue. This study illustrates features of clinical momentum and 

points to system-level influences on treatment decisions as a target for disruption.

Our study has strengths and limitations. We uncovered a latent and robust pattern of 

treatment decision making that is undetectable through traditional quantitative analytic 

approaches and we characterized the clinical use of the ubiquitous phrase “goals of care.” 

Future studies could leverage our methods to analyze the readily available EHR data that are 
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inaccessible to quantitative approaches. However, the EHR is clearly not a comprehensive 

source of clinicians’ decision-making rationale or of communications between clinicians, 

patients, and family. In addition, the purposively selected patient sample from one tertiary 

care center was designed to highlight specific outcomes (CCI or death). Thus, the findings 

may not resonate with patients who survive and recover, who are admitted to other specialty 

ICUs, who have shorter ICU stays, or who develop critical illness but are not admitted to an 

ICU. The scope of this study was limited to treatment decision making in the ICU, and so 

we are unable to examine the impact of treatment decision making prior to ICU admission.

CONCLUSIONS

Clinician discourse in the EHR about treatment decision making for critically ill adults at 

risk for poor outcomes follows a common physiology-centered pattern. This pattern appears 

to bypass important opportunities to engage patients and families in decision making until 

the patient is very near death or has already developed CCI. Future work should evaluate 

whether disruption of the physiology- and intervention-focused momentum of the ICU and 

engagement of patients and families throughout the longitudinal course of critical illness can 

better align ICU care with patients’ goals.
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Figure 1. 
A common pattern of decision-making discourse for adults with critical illness and high risk 

of poor outcomes. Patients and families are engaged in treatment decision making when 

treatments do not meet specified physiologic goals.
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Table 1.

Patient Characteristics and Hospitalization Outcomes

Characteristic
Chronic Critical Illness Cases

(n = 26)
Decedent Cases

(n = 26)

Age, median (range) 64 (45–94) 65 (45–94)

Female, n (%) 10 (38) 10 (38)

Race/Ethnicity, n (%)

 White 10 (38) 5 (19)

 Black or African American 8 (31) 5 (19)

 Other
a 5 (19) 10 (38)

 Asian 2 (8) 0 (0)

 Hispanic or Latino 1 (4) 6 (23)

ICU Admission Resuscitation Status of “Full Code”, n (%)
b 21 (81) 26 (100)

ICU Admission SOFA score, median (IQR) 6.2 (3.0–9.0) 6.0 (3.0–7.5)

Peak SOFA score, median (IQR)
c 8.0 (6.0–12.0) 12.5 (7.0–14.0)

ICU Length of Stay, median days (IQR)
c 20 (13–34) 10 (8–13)

Hospital Length of Stay, median days (IQR)
c 33 (24–45) 14 (10–18)

Hospital Discharge Disposition, n (%)

 Long-term Acute Care Hospital 7 (27) 0 (0)

 Acute Inpatient Rehabilitation 7 (27) 0 (0)

 Skilled Nursing Facility or Subacute Rehabilitation 5 (19) 0 (0)

 Home 4 (15) 0 (0)

 Death 2 (8) 23 (88)

 Inpatient or Home Hospice 1 (4) 3 (12)

a:
includes declined to answer, unknown, unable or no answer, and other

b:
first documented status within 48 hours of ICU admission

c:
p ≤ 0.05 by Wilcoxon signed-rank test

Abbreviations: ICU= intensive care unit; SOFA = sequential organ failure assessment;

Crit Care Med. Author manuscript; available in PMC 2020 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kruser et al. Page 14

Table 2.

Rationale for Engaging Patients or Family in Decision-Making When Medical Treatments Fail to Accomplish 

Physiologic Goals

Exemplary Quotes

Chronic Critical 
Illness Cases

We need to start working with the family toward realistic goals of care if she is unable to do HD [hemodialysis] 
tomorrow. (MICU Physician, ICU Day 8, SOFA=7)

Family meeting planned for tomorrow to discuss end-of-life care given inability to stabilize hemodynamically. 
(MICU Physician, ICU Day 20, SOFA=8)

Full code for now; discussed with wife and family at bedside that pt is still critically ill. goal is for palliative 
chemotherapy but if unable to liberate from ventilator then will need to readdress goals of care (MICU Physician, 
ICU Day 5, SOFA= 3)

Decedent Cases

Patient clinically worsening. Now paralyzed with 4th pressor added. […] Patient still full code at this time; however 
no utility of CPR [cardiopulmonary resuscitation] given uncorrected underlying process and extensive support 
required at this time. Family to discuss DNR [do not resuscitate] status.” (MICU Physician, SOFA = 10)

Given the inability to unload RV [right ventricle] […] as well as multi-organ failure patient’s prognosis is extremely 
poor, would agree with pursuing further goals of care discussions with family (MICU Physician, ICU Day 12, 
SOFA=11)

Patient had expressed previously she would only want to be intubated for 3–4 days, with limited critical care trial. 
This was discussed with daughters and POA [power of attorney]. In setting of lack of neurological recovery, resistant 
micro-organism infections, anuric renal failure, progressive malignancy have elected to no longer escalate care, and 
are planning to withdraw care […] after family has gathered. (MICU Physician, ICU Day 15, SOFA=11)

a:
All SOFA scores are maximum value in 48 hours preceding quoted statement

Abbreviations: MICU= medical intensive care unit; SOFA = Sequential Organ Failure Assessment
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Table 3.

The multivalent concept represented by the phrase “goals of care” in the EHR.

Concept Exemplary Quotes

An expression to indicate poor prognosis

Discussed goals of care with family at bedside; I communicated with family that prognosis 
is near certain he will not survive

continue GOC discussions with family given persistent hypotension, persistent 
encephalopathy

I spoke with daughters at bedside today - they were asking appropriate questions regarding 
prognosis and GOC; we discussed from a sepsis standpoint alone his prognosis is extremely 
poor - prolonged refractory shock with at least 2 organ systems down

A representation of conflict among patients, 
families, clinicians

looking for family meeting with ethics to try and work toward a more mutual goals of care 
decision

will continue to press for further resolution of goals of care

recommend revisiting GOC (at prior admissions, pt was adamantly full code)

A rationale for limitations on specific 
treatments

will consider thoracentesis pending GOC

holding home meds given goals of care

GOC clarified yesterday: Converted to DNR yesterday, no escalation of care

Abbreviations: GOC = goals of care; DNR = do not resuscitate
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