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Abstract 

Background  Whether surrogate decision makers regret decisions about the use of life support for incapacitated, 
critically ill patients remain uncertain. We sought to determine the prevalence of decision regret among surrogates of 
adult ICU patients and identify factors that influence regret.

Methods  We conducted a secondary analysis of data from the PARTNER 2 trial, which tested a family support inter‑
vention for surrogates of critically ill adults. At 6-month follow-up, surrogates rated their regret about life support deci‑
sions using the Decision Regret Scale (DRS), scored from 0 to 100, with higher scores indicating more regret. We used 
multiple linear regression to identify covariates associated with decision regret based on a psychological construct 
of regret. We constructed two models using the full cohort; model 1 included patient outcomes; model 2 focused 
on covariates known at the time of ICU decision-making. Subgroup analyses were also conducted based on patient 
survival status at hospital discharge and 6-month follow-up.

Results  748 of 848 surrogates had complete DRS data. The median (IQR) DRS score was 15 (0, 25). Overall, 54% 
reported mild regret (DRS 5–25), 19% moderate-strong regret (DRS 30–100), and 27% no regret (DRS 0). Poor patient 
outcome at 6 months (death or severe functional dependence) was associated with more regret in model 1 (β 10.1; 
95% C.I. 3.2, 17.0). In model 2, palliative care consultation (3.0; 0.1, 5.9), limitations in life support (LS) prior to death 
(6.3; 3.1, 9.4) and surrogate black race (6.3; 0.3, 12.3) were associated with more regret. Other modulators of regret in 
subgroup analyses included surrogate age and education level, surrogate-patient relationship, death in hospital (com‑
pared to the post-discharge period), and code status at time of ICU admission.

Conclusions  One in five ICU surrogate decision makers experience moderate to strong regret about life support 
decisions in ICU. Poor patient outcomes are linked to more regret. Decisions to limit life support prior to patient death 
may also increase regret. Future studies are needed to understand how regret relates to decision quality and how to 
lessen lasting regret.
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Introduction
Family and friends of critically ill patients are often 
called upon to act as surrogate decision makers for dif-
ficult decisions such as whether to withhold, withdraw, 
or intensify life support treatments. Surrogate decision 
makers are at high risk for long-term anxiety, depres-
sion, and post-traumatic stress disorder (PTSD) [1, 2], 
which may be driven in part by the act of making deci-
sions [3, 4]. Decisions about life support treatments or 
end-of-life care appear particularly distressing and are 
associated with higher rates of PTSD and decisional 
conflict [3, 5]. Although the emotional and cognitive 
burdens of surrogate decision-making in the ICU are 
well-described in qualitative studies [6–9], large-scale 
data on validated measures of decision-making in this 
population are lacking. Better characterization of the 
decision-making process for surrogates may identify 
modifiable barriers to effective decision making, deter-
mine how decision-making contributes to psycho-
logical distress, and provide supporting evidence for 
provision of value-concordant care.

Decision regret is a psychological construct that is 
uniquely tied to decision making. Regret has been used 
for the past twenty years to evaluate high stakes health 
decisions in fields such as surgery and oncology [10–
13]. Regret is defined as a negative emotion predicated 
on the belief that one’s present situation would have 
been improved by a different past decision, otherwise 
known as counter-factual thinking [10, 14]. Regret is 
often described as having two components: an affective 
experience that leads to emotional distress and a cogni-
tive component that can inform future decisions [15].

Decision regret in non-ICU settings has been asso-
ciated with discordance between preferred and actual 
decision-making role [11], perceived time pressures 
and incomplete information [12], lack of social sup-
port [10] and poor quality of life [16]. Decision regret 
has also been linked to poor psychological outcomes, 
particularly depression, although the direction of this 
association is unclear [10, 17]. Conversely, spirituality, 
values clarity, and shared decision-making have been 
associated with less decision regret [13, 18]. Large-scale 
studies are needed to better understand the preva-
lence of decision regret among ICU surrogates and the 
impacts of regret on surrogate well-being and delivery 
of goal-concordant care. Identification of risk factors 
for regret may also allow for targeted interventions to 
support high risk surrogates [19]. To this end, our study 
aims were to determine the prevalence of decision 
regret in a large cohort of surrogate decision makers of 
critically ill adult patients and identify factors associ-
ated with increased levels of decision regret.

Methods
Participant selection and data collection
To accomplish these aims, we conducted a cohort study 
using prospectively collected data from the PARTNER 
2 trial (NCT02445937). PARTNER 2 (PAiring Re-engi-
neered ICU Teams with Nurse-driven Education and 
Relationship-building) is a stepped wedge randomized 
control trial of a multicomponent nurse-led family sup-
port intervention for surrogate decision makers of adult 
ICU patients at high risk of death conducted at five ICUs 
in Pittsburgh, Pennsylvania [20]. The trial enrolled 848 
patients and surrogates over four years between 2015 
and 2019. Patients were enrolled if they were incapaci-
tated and critically ill with a high risk of death or severe 
functional impairment (Additional file  1: Table  S1). Eli-
gible surrogates were those appointed in the patient’s 
advanced directives or, if no advanced directive existed, 
identified according to the hierarchy of surrogates codi-
fied in Pennsylvania state law. Surrogates were ineligible 
if under the age of 21, non-English speaking, or unable to 
complete study questionnaires due to mental or physical 
limitations. For this secondary analysis, surrogates were 
also excluded if responses to the decision regret ques-
tionnaire were incomplete.

As per trial protocol, data on exposures of interest for 
this study were collected directly from participants at 
enrollment (surrogate demographics), through chart 
abstraction following hospital discharge (patient demo-
graphics and illness information), and by phone inter-
views with surrogates at 6  months following the index 
hospitalization (patient outcomes). Data on surrogate 
decision regret, our outcome of interest, were also col-
lected by phone at 6-month follow-up by assessors 
blinded to treatment group.

Surrogates were asked to score decision regret using 
the Decision Regret Scale (DRS), a validated 5-item meas-
ure of regret associated with past medical decisions [14]. 
Surrogates were specifically asked to consider decisions 
about life support or end-of-life care (Fig.  1). The DRS 
is one of three scales used for medical decision-making 
and was selected due to its applicability to past decisions 
and validation in multiple diverse patient cohorts [21, 
22]. Items are scored using a Likert scale from 1 to 5 and 
then transformed into a final score ranging from 0 to 100 
(increasing in intervals of 5), with higher scores indicat-
ing higher levels of regret. DRS scores are often divided 
categorically into no regret (0), mild regret (5–25), and 
moderate-strong regret (30–100) [23].

Statistical methods
First, we determined the 6-month prevalence of decision 
regret among surrogates and conducted nonparametric 
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testing to assess if median regret scores differed between 
intervention and control groups within the trial, as well 
as for surrogates whose loved one died in hospital or 
prior to 6-month follow-up. We then used multiple linear 
regression to identify explanatory factors that may influ-
ence decision regret. We decided that use of a multi-level 
model to adjust for clustering by trial site was unneces-
sary as intraclass correlation values were negligible when 
tested.

To create our multiple regression models, we identified 
variables of clinical interest a priori, drawing from a con-
ceptual model of decision regret arising from the psycho-
logical literature on decision justification theory [19, 24, 
25]. Decision justification theory proposes three forms 
of regret: process regret, option regret, and outcome 
regret. In other words, regret can arise from dissatisfac-
tion with the decision-making process, dissatisfaction 
with the chosen option (regardless of outcome), or dis-
satisfaction due to an unfavorable outcome [25]. Using 
this conceptual model, we identified variables in our 
data set that related to the decision-making process (e.g., 
presence of advanced directives, prior surrogate experi-
ence, trial intervention), options chosen by surrogates 
(e.g., withdrawal of life support, change in code status), 
and outcomes (e.g., death, disability, patient location at 
6 months). We also included patient and surrogate char-
acteristics thought to be potential modulators of regret. 
The number of events per variable was greater than 15 
for all models [26].

Missing data on 6-month location and functional 
status due to patient death, the largest cause of miss-
ingness, were handled using single-value imputation. 
Patients who died were assigned a 6-month location 

of ‘death’ and a Katz ADL score of 0, corresponding to 
‘highly disabled’ (Additional file  1: Table  S2) [27]. All 
missing data were assumed to be missing at random, 
and other sources of missingness, which were minor, 
were handled using complete cases analysis [28].

Two models were generated for the full cohort; the 
first included covariates related to patient outcome, 
while the second focused only on covariates known 
during the ICU admission. The purpose of this second 
model was to identify surrogates in the ICU setting 
who might be at especially high risk of regret and who 
may benefit from additional supports. Variance infla-
tion factor testing was used to assess for collinearity 
and to refine our models [29, 30].

We further hypothesized that factors associated with 
regret may differ for surrogates whose loved ones died 
soon after critical illness. Thus, in addition to the full 
regression model, we also conducted stratified sub-
group analyses according to patient survival at hospi-
tal discharge and 6-month follow-up. Given the smaller 
sample sizes for these models, backwards elimination 
at an alpha level of 0.5 was used to further refine vari-
able selection. Sensitivity analysis was then performed 
by comparing variable selection models to complete 
models with all candidate variables included. All statis-
tical tests were deemed significant at an alpha level of 
0.05. Given the exploratory nature of our analyses, no 
correction for familywise error rate was performed [31, 
32]. We performed all statistical analyses using Stata 16 
(StataCorp, Texas, USA). This manuscript was written 
in accordance with the STROBE recommendations for 
reporting observational studies [33].

Thinking back on the time in the ICU and recalling decisions made on end-of-life care/life 
support, please indicate how you feel about the following statements: 

1. It was the right decision Strongly 
Agree Agree Neither Agree 

Nor Disagree Disagree Strongly 
Disagree

2. I regret the choice that 
was made 

Strongly 
Agree Agree Neither Agree 

Nor Disagree Disagree Strongly 
Disagree

3. I would go for the same 
choice if I had to do it 
over again

Strongly 
Agree Agree Neither Agree 

Nor Disagree Disagree Strongly 
Disagree

4. The choice did me a lot of 
harm

Strongly 
Agree Agree Neither Agree 

Nor Disagree Disagree Strongly 
Disagree

5. The decision was a wise 
one

Strongly 
Agree Agree Neither Agree 

Nor Disagree Disagree Strongly 
Disagree

Fig. 1  Decision Regret Scale (adapted for PARTNER 2) [9]
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Results
Surrogate and patient characteristics
Out of 848 patient-surrogate dyads enrolled in the trial, 
772 surrogates completed 6-month follow-up (Additional 
file 1: Fig. S1). Of those, 748 had complete decision regret 
scores and were included in the final analysis. Patient and 
surrogate characteristics are listed in Tables 1 and 2. Sur-
rogates had a mean age of 56 years, 73% were female, 85% 
identified as White, and 72% were a child or spouse. Half 
had prior surrogate decision-making experience. Patients 
had a mean age of 64  years, 45% were female, and 80% 
identified as White. Just under half (40%) had completed 
an advanced directive prior to their index hospitalization, 
and 85% were full code at ICU admission. One third of 
patients died in ICU, and 92% of those had limitations of 
life support prior to death. At 6-month follow-up, 44% 
of the original cohort were still alive. Of those still alive, 
77% were living at home, and 60% were functionally inde-
pendent (Katz ADL score of 6).

Prevalence of decision regret
Decision regret scores for surrogates were positively 
skewed (Fig.  2) with a median (IQR) DRS score of 15 
(0–25). Overall, 27% of surrogates reported no regret 

Table 1  Surrogate characteristics

1 SDM Surrogate decision-making

Surrogates N = 748

Age

Mean (SD) 55.9 (13.3)

Sex

Male 202 (27.0)

Female 546 (73.0)

Race

White 631 (84.5)

Black 91 (12.2)

Other 25 (3.3)

Education

Did not graduate high school 41 (5.5)

High school diploma/GED 243 (32.5)

College or graduate school 460 (61.5)

Refused to answer 4 (0.5)

Religious

Yes 631 (73.5)

No 222 (25.8)

Refused to answer 6 (0.8)

Relationship to the patient

Spouse 291 (38.9)

Child 245 (32.8)

Parent 74 (9.9)

Other relative 131 (17.5)

POA/caregiver/friend 7 (1.0)

Past SDM1 experience 374 (50.0)

Table 2  Patient characteristics

1 LST Life-sustaining treatment
2 LTACH Long-term acute care hospital
3 ADL score of 6 = highly independent. Scored at 6-month follow-up

Patients N = 748

Age

 Mean (SD) 63.7 (15.0)

Sex

 Male 413 (55.2)

 Female 335 (44.8)

Race

 White 598 (80.0)

 Black 98 (13.1)

 Other 52 (6.9)

APACHE II score at enrollment

 Mean (SD) 25.5 (7.4)

 Full code at enrollment 636 (85.0)

Advanced directive

 Yes 443 (59.2)

 No 298 (39.8)

 No answer 7 (0.9)

 Received mechanical ventilation 678 (90.6)

 Underwent tracheotomy 188 (25.1)

 Underwent PEG tube placement 110 (14.7)

 Palliative care consultation 269 (36.0)

 Died in hospital 267 (35.7)

Limitation of LST1 before death N = 267

 No 21 (7.9)

 Yes 246 (92.1)

6-month mortality

 Alive 328 (43.9)

 Dead 419 (56.1)

 6-month location N = 308

 Home 236 (76.6)

 Hospital 6 (2.0)

 Skilled nursing facility 45 (14.6)

 LTACH2 12 (3.9)

 Inpatient rehabilitation facility 9 (2.9)

Katz Independence in ADLs3 N = 315

 0 40 (12.7)

 1 29 (9.2)

 2 15 (4.8)

 3 10 (3.2)

 4 11 (3.5)

 5 23 (7.3)

 6 187 (59.4)
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(DRS score 0), 54% reported mild regret (DRS score 
5–25); and 19% reported moderate to strong regret (DRS 
score 30–100) (Fig.  2). Median DRS scores did not dif-
fer significantly for surrogates who received the PART-
NER 2 intervention (compared to usual care) but were 
significantly higher for surrogates whose loved one died 
in the hospital (median [IQR] of 10 [0–25] for survivors 
versus 20 [5–25] for non-survivors; p < 0.0001) or prior 
to 6-month follow-up (10 [0–20] for survivors versus 20 

[5–30] for non-survivors; p < 0.0001) when compared 
using the Wilcoxon rank-sum test.

Factors associated with regret in multivariable regression 
analysis
Table  3 lists all covariates examined in our multiple 
regression analysis and more detailed definitions are pro-
vided in Additional file 1: Table S3. Covariates found to 
be significant in multiple regression analysis are shown 
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Table 3  Covariates included in multiple regression analysis

1 SDM Surrogate decision-making, 2PARTNER PAiring re-engineered ICU teams with nurse-driven education and relationship-building, 3PEG Percutaneous gastrostomy, 
4ADL Activities of daily living

Category Covariates Data source

Demographics Patient age, gender, race, APACHE II score, code status Chart extraction

Surrogate age, gender, race, education level, religion, relationship to patient Enrollment questionnaire

Decision justification theory (types of regret)

Process Patient has advanced directive; surrogate had prior SDM1 experience Enrollment questionnaire

Palliative care consultation; PARTNER 22 trial intervention Chart extraction

Option Limitation in life-sustaining treatments; change in code status; tracheostomy placement; PEG3 
tube insertion

Chart extraction

Outcome Patient discharged on mechanical ventilation; patient died in hospital; patient still alive at 
6 months; patient functional status at 6 months (Katz ADL4 score)

6-month telephone interview

Table 4  Factors that influenced regret in multiple regression analysis

1 Increase in DRS score
2 Measured using Katz Index of independence in activities of daily living
3 POA Power of attorney for healthcare

Covariates β Coefficient1 (95% CI) p-value

Full model with patient outcomes

 Death or functional dependence at 6 months2 10.1 (3.2, 17.0) 0.004

Full model with covariates available in ICU

 Surrogate black race 6.3 (0.3, 12.3) 0.04

 Palliative care consultation 3.0 (0.1, 5.9) 0.04

 Limitation in life sustaining treatments 6.3 (3.1, 9.4) < 0.001

Stratified by patient survival to hospital discharge

 Survived

  Death after discharge or functional dependence 11.5 (6.0, 17.1) < 0.001

 Died

  Surrogate age (per year older) − 0.3 (− 0.6, − 0.1) 0.02

  Surrogate relationship to patient (vs. spouse)

   Child − 8.7 (− 17.3, − 0.1) 0.05

   POA3/caregiver/friend − 13.2 (− 24.5, − 1.9) 0.02

  Limitation in life sustaining treatments 10.1 (1.2, 19.0) 0.03

Stratified by patient survival at 6 months

 Survived:

  Full code at time of ICU admission − 8.8 (− 16.8, − 0.85) 0.03

  Functional dependence at 6 months 10.0 (2.0, 17.9) 0.01

 Died:

  Surrogate age (per year older) − 0.3 (− 0.5, − 0.1) 0.004

  Surrogate education level (vs. less than high school)

   High school − 6.0 (− 12.0, − 0.2) 0.04

   College − 6.9 (− 12.4, − 1.5) 0.01

  Surrogate relationship to patient (vs. spouse)

   Child − 7.0 (− 13.6, − 0.4) 0.04

   POA/caregiver/friend − 13.3 (− 22.1, − 4.5) 0.003

  Limitation in life sustaining treatments 10.2 (1.0, 19.3) 0.03

  Death in hospital (vs. after discharge) − 10.1 (− 19.6, − 0.5) 0.04
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in Table 4. For model 1 (patient outcomes included), only 
the composite patient outcome of death or severe dis-
ability at 6-month follow-up was significantly associated 
with regret (Fig.  3a). Surrogates of these patients had a 
10.1-point increase in DRS scores (95% C.I. 3.2, 17.0). 
None of the other covariates had a significant effect on 
the likelihood of regret. Overall, model 1 had an adjusted 
R2 value of 0.06 and F-statistic of 2.17 (p < 0.001).

For model 2 (patient outcomes excluded), three covari-
ates were associated with more regret (β; 95% C.I.): pal-
liative care consultation while in the ICU (3.0; 0.1, 5.9), 
limitations in life support prior to death (6.3; 3.1, 9.4), 
and surrogate black race (6.3; 0.3, 12.3) (Fig. 3b). Model 
2 had an adjusted R2 value of 0.03 and F-statistic of 1.78 
(p = 0.01).

When stratified by patient survival, surrogates with 
a loved one who was alive but severely disabled at 
6  months had more regret (+ 10.0 points; 95% C.I. 2.0, 
18.0) compared to those with less severe disability or who 
were functionally independent. Surrogates of survivors 
who were full code at the time of ICU admission had less 
regret than those of patients who had a DNR at time of 
ICU admission and survived (-8.8 points; 95% C.I. − 16.8, 
− 0.9).

For surrogates with a loved one who did not survive to 
6-month follow-up, the following covariates were associ-
ated with less decision regret (β; 95% C.I.): patient death 
in the hospital (− 10.1; − 19.6, − 0.5) compared to death 
after hospital discharge; older surrogate age (− 0.31 
points per year of age; − 0.5, − 0.1); surrogate gradua-
tion from high school (− 6.0; − 12.0, − 0.1) or college 
(− 6.9; − 12.4, − 1.5) compared to not finishing high-
school, and being a child (− 7.0; − 13.6, − 0.4) or friend 
(− 13.3; − 22.1, − 4.5), rather than spouse of the patient. 
Conversely, limitation of life support treatments prior to 
death was associated with more regret than not limiting 
treatment (10.2; 1.0, 19.3).

Results were similar when stratified by death during 
index hospitalization (see Table 4). For patients who sur-
vived to hospital discharge, the composite outcome of 
death in the post-discharge period or severe disability at 
6  months significantly increased surrogate regret (11.5; 
6.0, 17.1). Except for code status in the 6-month survival 
group, subgroup results remained robust across sensitiv-
ity analyses.

Discussion
Overall, we found that regret about life support decisions 
was common in a large cohort of surrogate decision mak-
ers for adult ICU patients. Almost three quarters of sur-
rogates in our cohort experienced at least some regret, 
with one in five reporting moderate to strong regret at 
6  months. Our results are similar to other studies with 

respect to median DRS scores, which ranged from 12.5 
in surrogates of patients with intracerebral hemorrhage 
to 20 in caregivers of LVAD patients [5, 34, 35], and with 
respect to prevalence of regret [36, 37]. For instance, 72% 
of parents who decided to proceed with tracheostomy 
for a critically ill child had decision regret at 3  months 
[37] and 69% of surrogates of adult patients experienced 
regret following a tracheostomy or feeding tube decision 
[36]. In our study, poor patient outcomes (death or severe 
functional impairment) appeared most robustly associ-
ated with increased regret across multiple models. When 
patient outcomes were excluded from analysis, limita-
tions in life support prior to death were also consistently 
associated with increased regret.

Although our regression analyses were exploratory in 
nature, many of the explanatory variables in our models 
are congruent with decision justification theory (DJT) 
and suggest potential opportunities for future interven-
tions targeting regret. For instance, our finding that poor 
patient outcomes heavily influenced surrogate regret is 
supported by psychological research demonstrating that 
negative outcomes are strong drivers of outcome-based 
regret [19, 25, 38, 39]. According to DJT, outcome regret 
requires comparison to an alternate reference outcome, 
which is perceived to be superior. This alternative may 
be the person’s pre-decision status quo, their expected 
outcome, or the outcomes of others faced with a simi-
lar choice [19]. Recent work by Feiler et al. suggests that 
people feel more regret when they have less concrete 
knowledge of the foregone alternative, allowing them to 
imagine an infinite series of happier possible outcomes 
[40]. Thus, counseling surrogates on realistic outcomes 
after critical illness may be one way to decrease regret. 
Support groups that allow surrogates to learn about 
the experiences and outcomes of other families may be 
another tool.

Faced with the death of a loved one, how surrogates 
perceive decisions to withdraw or withhold life support 
may be particularly important. Feeling solely responsible 
for a difficult decision, particularly when the outcome is 
poor, may lead to increased emotional distress and self-
blame [7, 19, 41]. Surrogates of non-survivors in our 
study may have felt greater regret following limitations 
in life support because they felt more directly responsible 
for the death of their loved one. If this hypothesis is cor-
rect, improved messaging and increased emotional sup-
port during discussions about withdrawal of life support 
may be beneficial to decrease feelings of guilt and regret.

Moreover, the dynamic connection between action, 
inaction, and regret may be relevant when it comes 
to end-of-life decision-making. Early on, people seem 
to regret action more than inaction, but the opposite 
becomes true as time passes [19]. For instance, in the 
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Fig. 3  a Forest Plot of Multiple Regression Model 1 (Patient outcomes included). b Forest Plot of Multiple Regression Model 2 (Patient outcomes 
excluded)
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study of LVAD patient and surrogate dyads, levels of 
regret differed within pairs and increased over time [34]. 
It is conceivable that regret related to limiting life sup-
port depends on how much time has passed since the 
decision was made. Framing comfort-focused care as an 
active intervention rather than passive process may also 
influence how surrogates view the decision to limit life 
support [42]. Further research is needed to determine 
how shared decision-making can be refined to lessen 
surrogate regret after decisions to limit life support 
treatments.

Regardless of outcome, people feel more regret if a 
decision is seen as unjustified or resulting from a faulty 
process [19, 36, 37]. Both surrogates and patients have 
more regret if they feel uninformed, pressured, or other-
wise dissatisfied with their role in decision-making [37, 
43]. Several additional modulators of regret in our study 
may relate to the decision-making process. For instance, 
more educated surrogates may feel less overwhelmed by 
medical information or have a more organized approach 
to decision-making [11]. Since behaving in line with one’s 
character or self-perception has been demonstrated to 
decrease regret [44], surrogates of patients who are full 
code and survive the ICU may feel better able to justify 
their decisions as value-congruent than surrogates of 
patients who have a DNR and receive aggressive ICU-
level care. Surrogate-patient relationship is another fac-
tor that requires further study. It may be that non-spousal 
surrogates, and particularly non-relatives, are better able 
to emotionally distance themselves from the decision-
making process or outcome.

Our finding that race was associated with regret may 
reflect a breakdown in the shared decision-making pro-
cess related to physician biases or suboptimal commu-
nication. In other studies, clinician race bias has been 
associated with poorer quality communication and 
avoidance of advanced care planning [45, 46]. Conversely, 
bereaved surrogates of African American patients who 
died from a serious illness experienced less decisional 
conflict if they perceived the quality of communication 
as high [42]. Further work is needed to better understand 
the effects of racial factors on surrogate decision-making 
and regret.

The association between palliative care consultation 
and increased regret may reflect unmeasured psychoso-
cial risk factors that led certain surrogates to receive pal-
liative care consultation. Alternatively, there may have 
been some feature of the palliative care consultation 
process that unintentionally increased surrogate distress 
[47].

Limitations
Our study has several limitations. First, the use of exist-
ing trial data did not allow us to examine all covariates 
that may influence decision regret, only those collected 
as part of the trial. Assuming missing data to be miss-
ing at random and the use of single-item imputation to 
handle missingness may have biased regression param-
eters and underestimated standard errors. We also lacked 
detailed information about the decisions surrogates con-
sidered when completing the DRS. Importantly, other 
studies have found that decision regret increased over 
time [34, 37]. Thus, the point at which we measured 
regret may have influenced our results. Serial measures 
of regret would help us better understand the surrogate 
experience. Our cohort was also enriched for patients 
with a high risk of poor outcomes and these results may 
not be generalizable to ICU surrogate decision makers in 
all circumstances. Surrogates who agree to participate in 
a clinical trial may also differ systematically from surro-
gates who do not participate, leading to volunteer bias. 
Lastly, our regression models were exploratory in nature 
and spurious results are a possibility. Further studies are 
necessary to refine our understanding of factors respon-
sible for decision regret in ICU surrogates.

Measuring regret remains challenging. As a psycho-
metric construct, the Decision Regret Scale focuses pri-
marily on the option and outcome components of regret, 
rather than the decision process [21]. This feature of the 
scale may have influenced our finding that patient out-
comes were most strongly associated with regret. Deter-
mining the threshold DRS score for clinically meaningful 
regret is also a challenge [23, 48]. A cut-off of 25 has pre-
viously been used to distinguish higher levels of regret 
without clear justification [23]. In a systematic review of 
medical decision-making studies, mean DRS score across 
studies was 16.5/100 and 4–20% of patients had scores 
over 25 [23]. Without an established gold standard meas-
ure, it is unclear if further scale calibration is needed or, 
less likely, if medical decision-making tends not to cause 
much regret. Additionally, the original DRS was not vali-
dated for use in surrogates [14]. A Decision Regret Scale 
for Caregivers (DRS-C) has subsequently been developed 
[48].

Finally, optimal measures of surrogate decision-making 
remain unclear [49]. Although decision regret causes 
psychological distress, it does not automatically fol-
low that less surrogate regret indicates better decisions, 
particularly when considered from the patient’s point of 
view. Other measures of decision-making include deci-
sional self-efficacy and decisional conflict [49]. Higher 
levels of decisional conflict have been associated with 
end-of-life decisions, whereas advanced directives have 
been associated with lower decisional conflict [5, 50, 
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51]. However, lower decisional conflict may also indi-
cate a lack of engagement with hard choices, rather than 
better decision-making [52]. Moreover, decisional con-
flict is a transitional state with unclear long-term effects 
and an uncertain connection to decision regret [13, 53]. 
More work is needed to understand the links between 
decisional conflict, self-efficacy, and regret, as well as to 
determine what outcomes define success when it comes 
to surrogate decision-making in the ICU.

Conclusion
We found that decision regret was common in a large 
cohort of surrogate decision makers for adult ICU 
patients. One in five had moderate to strong regret about 
life support or end-of-life decisions made 6  months 
prior. Poor patient outcomes are strongly associated 
with higher levels of regret, while limitations in life sup-
port may increase regret for surrogates of non-survivors. 
Future studies are needed to understand how regret 
relates to decision quality and how to lessen lasting 
regret.

Abbreviations
ADL	� Activities of daily living
C.I.	� Confidence interval
DNR	� Do not resuscitate
DJT	� Decision justification theory
DRS	� Decision regret scale
ICU	� Intensive care unit
IQR	� Interquartile range
LVAD	� Left ventricular assist device
PTSD	� Post-traumatic stress disorder
STROBE	� Strengthening the reporting of observational studies in 

epidemiology

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13054-​023-​04332-w.

Additional file 1: PARTNER-2 Trial Data and Definitions.

Acknowledgements
Not applicable.

Authors information
SKA is a postdoctoral research fellow in the Ethics and Decision-Making (EDM) 
program at the Clinical Research, Investigation, and Systems Modeling of 
Acute Illness (CRISMA) Center in the Department of Critical Care Medicine at 
the University of Pittsburgh.

Author contributions
SKA was involved in study conception and design, data analysis and 
interpretation, drafting and editing the manuscript. RB was involved in data 
acquisition and manuscript editing. CHC was involved in data analysis. RA 
and DCA were involved in data acquisition and manuscript editing. DBW was 
involved in study conception and design, interpretation of study results and 
manuscript editing. All authors read and approved the final manuscript.

Funding
Dr. Douglas B. White is supported by R01 and K24 research grants from the 
National Institutes of Health (R01AG068567; R01AG066731; K24HL148314). 
The PARTNER 2 trial was supported by an R01 research grant from the 
National Institutes of Health (R01NR014663; PI: White). Dr. Sarah K. Andersen 
is supported by a T32 training grant from the National Institutes of Health 
(T32HL007820). The NIH was not involved in any aspect of study design, data 
collection and analysis, or manuscript preparation.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval was obtained from the University of Pittsburgh Institutional 
Review Board (STUDY19050181).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 22 September 2022   Accepted: 24 January 2023

References
	1.	 Johnson CC, Suchyta MR, Darowski ES, Collar EM, Kiehl AL, Van J, et al. 

Psychological sequelae in family caregivers of critically III inten‑
sive care unit patients. A systematic review. Ann Am Thorac Soc. 
2019;16(7):894–909.

	2.	 Davidson JE, Jones C, Bienvenu OJ. Family response to critical illness: 
postintensive care syndrome-family. Crit Care Med. 2012;40(2):618–24.

	3.	 Azoulay E, Pochard F, Kentish-Barnes N, Chevret S, Aboab J, Adrie C, et al. 
Risk of post-traumatic stress symptoms in family members of intensive 
care unit patients. Am J Respir Crit Care Med. 2005;171(9):987–94.

	4.	 Wendler D, Rid A. Systematic review: the effect on surrogates of making 
treatment decisions for others. Ann Intern Med. 2011;154(5):336–46.

	5.	 Miller JJ, Morris P, Files DC, Gower E, Young M. Decision conflict and regret 
among surrogate decision makers in the medical intensive care unit. J 
Crit Care. 2016;32:79–84.

	6.	 Handy CM, Sulmasy DP, Merkel CK, Ury WA. The surrogate’s experi‑
ence in authorizing a do not resuscitate order. Palliat Support Care. 
2008;6(1):13–9.

	7.	 Schenker Y, Crowley-Matoka M, Dohan D, Tiver GA, Arnold RM, White DB. 
I don’t want to be the one saying “we should just let him die”: intraper‑
sonal tensions experienced by surrogate decision makers in the ICU. J 
Gen Intern Med. 2012;27(12):1657–65.

	8.	 Vig EK, Starks H, Taylor JS, Hopley EK, Fryer-Edwards K. Surviving surrogate 
decision-making: what helps and hampers the experience of making 
medical decisions for others. J Gen Intern Med. 2007;22(9):1274–9.

	9.	 Webb J. What are we asking? The impact of surrogate decision making 
(766). J Pain Symptom Manag. 2011;41(1):313.

	10.	 Szproch AK, Maguire R. A systematic review of the factors associated with 
regret post-cancer treatment. J Psychosoc Oncol. 2020;40:1–25.

	11.	 Wilson A, Winner M, Yahanda A, Andreatos N, Ronnekleiv-Kelly S, Pawlik 
TM. Factors associated with decisional regret among patients undergoing 
major thoracic and abdominal operations. Surgery. 2017;161(4):1058–66.

	12.	 Hilger C, Schostak M, Otto I, Kendel F. Time pressure predicts decisional 
regret in men with localized prostate cancer: data from a longitudinal 
multicenter study. World J Urol. 2021;39:3755–61.

	13.	 Cohan JN, Orleans B, Brecha FS, Huang LC, Presson A, Fagerlin A, et al. Fac‑
tors associated with decision regret among patients with diverticulitis in 
the elective setting. J Surg Res. 2021;261:159–66.

https://doi.org/10.1186/s13054-023-04332-w
https://doi.org/10.1186/s13054-023-04332-w


Page 11 of 11Andersen et al. Critical Care           (2023) 27:61 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	14.	 Brehaut JC, O’Connor AM, Wood TJ, Hack TF, Siminoff L, Gordon 
E, et al. Validation of a decision regret scale. Med Decis Making. 
2003;23(4):281–92.

	15.	 Buchanan J, Summerville A, Lehmann J, Reb J. The regret elements scale: 
distinguishing the affective and cognitive components of regret. Judgm 
Decis Mak. 2016;11:275–86.

	16.	 Hu JC, Kwan L, Saigal CS, Litwin MS. Regret in men treated for localized 
prostate cancer. J Urol. 2003;169(6):2279–83.

	17.	 Dey S, Joormann J, Moulds ML, Newell BR. The relative effects of abstract 
versus concrete rumination on the experience of post-decisional regret. 
Behav Res Ther. 2018;108:18–28.

	18.	 Mollica MA, Underwood W 3rd, Homish GG, Homish DL, Orom H. 
Spirituality is associated with less treatment regret in men with localized 
prostate cancer. Psychooncology. 2017;26(11):1839–45.

	19.	 Connolly T, Reb J. Regret in cancer-related decisions. Health Psychol. 
2005;24(4S):S29-34.

	20.	 Lincoln T, Shields AM, Buddadhumaruk P, Chang CH, Pike F, Chen H, et al. 
Protocol for a randomised trial of an interprofessional team-delivered 
intervention to support surrogate decision-makers in ICUs. BMJ Open. 
2020;10(3):e033521.

	21.	 Joseph-Williams N, Edwards A, Elwyn G. The importance and complexity 
of regret in the measurement of “good” decisions: a systematic review 
and a content analysis of existing assessment instruments. Health Expect. 
2011;14(1):59–83.

	22.	 Calderon C, Ferrando PJ, Lorenzo-Seva U, Higuera O, Ramon YCT, Rogado 
J, et al. Validity and reliability of the decision regret scale in cancer 
patients receiving adjuvant chemotherapy. J Pain Symptom Manage. 
2019;57(4):828–34.

	23.	 Becerra Perez MM, Menear M, Brehaut JC, Legare F. Extent and predictors 
of decision regret about health care decisions: a systematic review. Med 
Decis Making. 2016;36(6):777–90.

	24.	 Tyner TE, Freysteinson WM. A concept analysis of decision regret in 
women with breast cancer. Nurs Forum. 2022;57(1):112–20.

	25.	 Connolly T, Zeelenberg M. Regret in decision making. Curr Dir Psychol Sci. 
2002;11(6):212–6.

	26.	 Heinze G, Dunkler D. Five myths about variable selection. Transpl Int. 
2017;30(1):6–10.

	27.	 Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness 
in the aged: the index of ADL: a standardized measure of biological and 
psychosocial function. JAMA. 1963;185(12):914–9.

	28.	 Pigott TD. A review of methods for missing data. Educ Res Eval. 
2001;7(4):353–83.

	29.	 Morrow-Howell N. The M word: multicollinearity in multiple regression. 
Soc Work Res. 1994;18(4):247–51.

	30.	 Miles J. Tolerance and variance inflation factor. In: Everitt BS, Howell DC, 
editors. Encyclopedia of statistics in behavioral science. Chichester: John 
Wiley & Sons, Ltd; 2005. p. 2055–6.

	31.	 Althouse AD. Adjust for multiple comparisons? It’s not that simple. Ann 
Thorac Surg. 2016;101(5):1644–5.

	32.	 Rubin M. Do p values lose their meaning in exploratory analyses? It 
depends how you define the familywise error rate. Rev Gen Psychol. 
2017;21(3):269–75.

	33.	 Vandenbroucke JP, von Elm E, Altman DG, Gotzsche PC, Mulrow CD, 
Pocock SJ, et al. Strengthening the reporting of observational studies 
in epidemiology (STROBE): explanation and elaboration. PLoS Med. 
2007;4(10):e297.

	34.	 Stahl EP, Dickert NW, Cole RT, Laskar SR, Morris AA, Smith AL, et al. Deci‑
sional regret in left ventricular assist device patient-caregiver dyads. Heart 
Lung J Crit Care. 2019;48(5):400–4.

	35.	 Sahgal S, Yande A, Thompson BB, Chen EP, Fagerlin A, Morgenstern LB, 
et al. Surrogate satisfaction with decision making after intracerebral 
hemorrhage. Neurocrit Care. 2021;34(1):193–200.

	36.	 Hickman RL Jr, Daly BJ, Lee E. Decisional conflict and regret: conse‑
quences of surrogate decision making for the chronically critically ill. Appl 
Nurs Res. 2012;25(4):271–5.

	37.	 October TW, Jones AH, Greenlick Michals H, Hebert LM, Jiang J, Wang 
J. Parental conflict, regret, and short-term impact on quality of life in 
tracheostomy decision-making. Pediatr Crit Care Med J Soc Crit Care Med 
World Fed Pediatr Intensive Crit Care Soc. 2020;21(2):136–42.

	38.	 Peeters G, Czapinski J. Positive-negative asymmetry in evaluations: the 
distinction between affective and informational negativity effects. Eur 
Rev Soc Psychol. 1990;1(1):33–60.

	39.	 Taylor SE. Asymmetrical effects of positive and negative events: the 
mobilization-minimization hypothesis. Psychol Bull. 1991;110:67–85.

	40.	 Feiler D, Muller-Trede J. The one that got away: overestimation of forgone 
alternatives as a hidden source of regret. Psychol Sci. 2022;33:314–24.

	41.	 Caeymaex L. Perceived role in end-of-life decision making in the NICU 
affects long-term parental grief response. Arch Dis Child Fetal Neonatal 
Ed. 2013;98:F26–31.

	42.	 Smith-Howell ER, Hickman SE, Meghani SH, Perkins SM, Rawl SM. End-of-
life decision making and communication of bereaved family members of 
African Americans with serious illness. J Palliat Med. 2016;19(2):174–82.

	43.	 Clark JA, Wray NP, Ashton CM. Living with treatment decisions: regrets 
and quality of life among men treated for metastatic prostate cancer. J 
Clin Oncol. 2001;19(1):72–80.

	44.	 Seta JJ, McElroy T, Seta CE. To do or not to do: desirability and consistency 
mediate judgments of regret. J Pers Soc Psychol. 2001;80(6):861–70.

	45.	 Ashana DC, D’Arcangelo N, Gazarian PK, Gupta A, Perez S, Reich AJ, et al. 
“Don’t talk to them about goals of care”: understanding disparities in 
advance care planning. J Gerontol A Biol Sci Med Sci. 2022;77(2):339–46.

	46.	 Cooper LA, Roter DL, Carson KA, Beach MC, Sabin JA, Greenwald AG, et al. 
The associations of clinicians’ implicit attitudes about race with medical 
visit communication and patient ratings of interpersonal care. Am J 
Public Health. 2012;102(5):979–87.

	47.	 Carson SS, Cox CE, Wallenstein S, Hanson LC, Danis M, Tulsky JA, et al. 
Effect of palliative care-led meetings for families of patients with chronic 
critical illness: a randomized clinical trial. JAMA. 2016;316(1):51–62.

	48.	 Haun MW, Schakowski A, Preibsch A, Friederich H-C, Hartmann M. 
Assessing decision regret in caregivers of deceased German people 
with cancer-A psychometric validation of the Decision regret scale for 
caregivers. Health Expect Int J Public Particip Health Care Health Policy. 
2019;22(5):1089–99.

	49.	 Long AC, Kross EK, Curtis JR. Family-centered outcomes during and after 
critical illness: current outcomes and opportunities for future investiga‑
tion. Curr Opin Crit Care. 2016;22(6):613–20.

	50.	 Wu F, Zhuang Y, Chen X, Wen H, Tao W, Lao Y, et al. Decision-making 
among the substitute decision makers in intensive care units: an inves‑
tigation of decision control preferences and decisional conflicts. J Adv 
Nurs. 2020;76(9):2323–35.

	51.	 Chiarchiaro J, Buddadhumaruk P, Arnold RM, White DB. Prior Advance 
care planning is associated with less decisional conflict among surro‑
gates for critically Ill patients. Ann Am Thorac Soc. 2015;12(10):1528–33.

	52.	 Witteman HO, Julien A-S, Ndjaboue R, Exe NL, Kahn VC, Fagerlin A, et al. 
What helps people make values-congruent medical decisions? Eleven 
strategies tested across 6 studies. Med Decis Making. 2020;40(3):266–78.

	53.	 Kuraoka Y, Nakayama K. Factors influencing decision regret regarding 
placement of a PEG among substitute decision-makers of older persons 
in Japan: a prospective study. BMC Geriatr. 2017;17(1):134.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Prevalence of long-term decision regret and associated risk factors in a large cohort of ICU surrogate decision makers
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Participant selection and data collection
	Statistical methods

	Results
	Surrogate and patient characteristics
	Prevalence of decision regret
	Factors associated with regret in multivariable regression analysis

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


