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 End-of-Life Expenditure in the ICU and Perceived 
Quality of Dying   

  Nita   Khandelwal ,  MD ;  Ruth A.   Engelberg ,  PhD ;  David C.   Benkeser ,  MPH ;  Norma B.   Coe ,  PhD ; 

and  J. Randall   Curtis ,  MD ,  MPH  

  OBJECTIVE:    Although end-of-life care in the ICU accounts for a large proportion of health-

care costs, few studies have examined the association between costs and satisfaction with care. 

Th e objective of this study was to investigate the association of ICU costs with family- and 

nurse-assessed quality of dying and family satisfaction. 

  METHODS:    Th is was an observational study surveying families and nurses for patients who 

died in the ICU or within 30 h of transfer from the ICU. A total of 607 patients from two Seattle 

hospitals were included in the study. Survey data were linked with administrative records to 

obtain ICU and hospital costs. Regression analyses assessed the association between costs and 

outcomes assessing satisfaction with care: nurse- and family-assessed Quality of Death and 

Dying (QODD-1) and Family Satisfaction in the ICU (FS-ICU). 

  RESULTS:    For family-reported outcomes, patient insurance status was an important modifi er 

of results. For underinsured patients, higher daily ICU costs were signifi cantly associated with 

higher FS-ICU and QODD-1 ( P   ,  .01 and  P   5  .01, respectively); this association was absent 

for privately insured or Medicare patients ( P   5  .50 and  P   5  .85, QODD-1 and FS-ICU, respec-

tively). However, higher nurse-assessed QODD-1 was significantly associated with lower 

average daily ICU cost and total hospital cost ( P   ,  .01 and  P   5  .05, respectively). 

  CONCLUSIONS:    Family-rated satisfaction with care and quality of dying varied depending on 

insurance status, with underinsured families rating satisfaction with care and quality of dying 

higher when average daily ICU costs were higher. However, patients with higher costs were 

assessed by nurses as having a poorer quality of dying. These findings highlight important 

diff erences between family and clinician perspectives and the important role of insurance 

status.      CHEST  2014; 146(6): 1594 - 1603  
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  In the United States, 20% of patients die during a hospi-

talization with an ICU stay,  1   and 25% of our health-care 

costs are spent on the 6% of people who die each year.  2-4   

Our aging population, coupled with medical advances, 

has led to an increasing number and proportion of ICU 

beds and increasing costs of critical care.  2,5,6   Whether 

these trends of increased ICU use are consistent with 

patient values and preferences or are associated with the 

quality of end-of-life care is unclear. 

 Th ere is evidence to suggest that ensuring patient-

centered care for those at high risk of death leads to a 

reduction in intensity of care near the end of life.  7-11   

However, there is a notable discrepancy between the 

setting in which terminally ill patients prefer to die 

and the setting in which they actually die.  12,13   Teno and 

colleagues  14   found that ICU use in the last 30 days of life 

increased between 2000 and 2009 despite public opinion 

surveys reporting that most patients would prefer to die 

at home if diagnosed with a terminal illness  .  13   In a study 

of patients with advanced cancer recruited from the 

outpatient setting, higher medical costs in the fi nal week 

of life were associated with more physical distress and 

worse overall quality of death as perceived by the family 

caregiver.  15   For patients who die in the ICU, the associa-

tion between hospital costs at the end of life and quality 

of death remains unclear. 

 Th e objectives of our study were to investigate the asso-

ciations between ICU or hospital costs at the end of life 

and family- or nurse-reported outcomes for patients 

who died in, or shortly aft er a stay in, the ICU. For fam-

ilies, these outcomes include ratings of the quality of 

dying and satisfaction with care in the ICU; for nurses, 

outcomes include ratings of the quality of dying. We 

hypothesized that higher costs at the end of life, refl ect-

ing longer length of ICU stays and more invasive, aggres-

sive treatment, could have a negative impact on the 

quality of dying and satisfaction with care for family 

members of patients who die in the ICU. We also 

hypothesized that the impact of an expensive ICU stay 

on quality of dying and satisfaction with care would be 

most pronounced in the uninsured/underinsured and 

other patients of lower socioeconomic status. 

 Materials and Methods 
 Design Overview 

 Data were collected as part of two studies (a before-aft er trial and a cluster-

randomized trial) of an interdisciplinary, multifaceted intervention 

to improve the quality of end-of-life care for critically ill patients and 

their families.  16-18   Eligible patients were those who had died in an ICU 

after a minimum stay of 6 h or within 30 h of transfer from the ICU to 

another hospital location. Questionnaires were sent to patients’ homes 

4 to 6 weeks aft er death, addressed to “the family of” the patient, request-

ing a response from the person most knowledgeable about the patient’s 

end-of-life experience. Nurse questionnaires were distributed within 

72 h of death to the hospital mailbox of the nurse caring for the patient at 

the time of death/transfer and the nurse from the prior shift . Data were 

linked to hospital fi nancial records to obtain detailed cost information 

on hospital and ICU expenditures. All procedures were approved by the 

institutional review boards at all institutions (UW HSC#23503). 

 Setting 

 Th e two hospitals in this study are both part of a single network and, 

therefore, had a common system for calculating ICU and hospital costs. 

Th e hospitals included one academic level I trauma center and one 

community-based hospital. 

 Outcome Measures 

 Outcome measures were the nurse- and family-assessed Quality of 

Death and Dying (QODD-1) rating and the Family Satisfaction in the 

ICU (FS-ICU) questionnaire’s total score. Th e QODD-1 provides a suc-

cinct measure of the overall quality of dying using a single-item summary 

question: “Overall, how would you rate the quality of your loved one’s 

dying?” Ratings range from zero (a “terrible” experience) to 10 (an “almost 

perfect” experience). Th e QODD-1 has been associated with the quality 

of ICU palliative care.  19   

 Th e FS-ICU is a reliable and valid 34-item tool designed to measure 

family satisfaction with ICU care.  20,21   Recently, the FS-ICU was reduced 

to 24 items, and a validated scoring method was developed.  22   Higher 

values indicate increased satisfaction. Th e survey is available online.  23   

 Cost Variables 

 Total hospital and total ICU costs, rather than charges, were obtained 

from administrative fi nancial databases. Charges bear little resemblance 

to costs, and use of charges as a proxy for costs may lead to unwarranted 

conclusions about economic effi  ciency.  24   Th erefore, we chose to use 

actual costs. Th e reported costs represent indirect and direct costs and 

include all facility and professional fees, with the exception of physician 

fees. Collectively, these costs represent the total costs for all services 

provided on each hospital day, including overhead costs, labor costs, 

and supply costs. Direct costs represent costs that are traceable back to 

a specifi c cost center providing direct patient care, such as pharmacy, 

radiology, respiratory, microbiology, and hematology. Indirect costs, 

which are included in the patient bill, represent services provided by 

cost centers not directly linked to patient care, such as information 

technology, environmental services, and hospital administration. In 

this network of hospitals, physician fees are not generated in a similar 

way at each institution and were, therefore, not included. To obtain 

average daily costs, total ICU costs were divided by the ICU length of 

stay (LOS). All costs were adjusted for inflation and compared at the 

2013 US dollar value. Because of the skewness of the cost data, we use 

the log-transformed value. 

 Covariates 

 We determined patient age, sex, and insurance type from the medical 

record. Insurance type was assessed in four categories (private insur-

ance, Medicare, Medicaid, no insurance). For the purposes of these 

analyses, we assess insurance as insured (private insurance, Medicare) 

and underinsured (Medicaid, no insurance) based on a prior valida-

tion of this approach.  25   For associations found to be signifi cant, we 

conducted sensitivity analyses in which we examined results of regres-

sion models across the four uncollapsed insurance categories. Patient 

race, education, and underlying cause of death were determined from 

the death certifi cate. In addition, we used median household income 

by zip code using the patient’s zip code listed on the death certifi cate 

and census tract data.  25   We determined family member’s age, sex, level 

of education, spouse vs other relationship, and presence at the time of 

death from family surveys and nurses’ age and sex from nurse surveys. 
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 Data Analysis 

 We used multivariable linear regression with robust SEs  26   to explore the 

linear association between the family-assessed outcomes (QODD-1, 

FS-ICU) and our three predictors of interest: average daily ICU costs, 

total ICU costs, and total hospital costs. We adopt a nonparametric 

interpretation of linear regression that assumes neither linearity nor 

heteroscedasticity.  27   To understand the magnitude of the associations, 

under the assumption of linearity, the regression coeffi  cients represent 

the diff erence in quality of death outcomes per doubling of the cost var-

iable. Generalized linear estimating equations were used to examine the 

relationship between nurse-assessed QODD-1 and costs, which allowed 

us to account for correlation between observations attributable to nurses 

completing surveys for multiple patients.  28   If both the nurse at time 

of death and the nurse for the prior shift  responded, we selected the 

questionnaire that was more complete; if both were equally complete, 

we randomly selected one per patient.  16,17   Baseline, minimally adjusted 

regression models included dummy-indicator variable for hospital and 

pre/post intervention adjustment. In addition, we adjusted models for 

any confounders that changed the minimally adjusted cost parame-

ter estimate by an absolute value  �  10%, selecting from the following 

a priori-identifi ed variables: patient age, race, sex, education, median 

household income by zip code, insurance type, and underlying cause 

of death. For models with family-assessed outcomes, we also examined 

family member’s age, sex, level of education, spouse vs other relation-

ship, and presence at the time of death. For nurse-assessed outcomes, 

we examined nurses’ age and sex. In addition, a priori we identified 

patient race, age and underlying cause of death attributable to trauma as 

potential eff ect modifi ers. For the family-reported outcomes (QODD-1 

and FS-ICU), we identifi ed patient insurance status, median household 

income by zip code, and family member level of education as potential 

eff ect modifi ers. In sensitivity analyses, we compared available patient 

information between survey responders and nonresponders to assess 

the potential extent of selection bias using  t  tests with unequal variances 

or  x  2  tests, as appropriate. A two-sided  a  level of  �  0.05 was considered 

statistically signifi cant. Data were analyzed using STATA, version 12.0 

(StataCorp LP) statistical soft ware. 

 Results 

 Sample Characteristics 

 A total of 607 unique patients were included in this 

study; details of cohort development are displayed in 

 Figure 1   . Among these 607 patients, 523 had a nurse-

assessed QODD-1 score, 292 had a family-assessed 

QODD-1 score, and 302 had a total FS-ICU score. 

 Th e mean age of the patient study population was 

63 years ( �  18). Twenty-eight percent of patients died 

as a result of trauma; 6% died of cancer. Eighty-seven 

percent of patients were intubated during the last week 

of life. Th e majority of patients were Medicare benefi -

ciaries (53%); 19% had private insurance, and 17% had 

some other form of government-issued insurance ( Table 1   ). 

Th e average age at time of death for privately insured 

patients was 54 years ( �  14), vs 75 years ( �  10) for 

Medicare benefi ciaries. 

 Forty percent of family members who answered the 

QODD-1 or the FS-ICU were the patient’s spouse; 

81% of family members were present at the time of 

death. Additional demographic information is reported in 

 Table 2   . Among the 254 individual nurses who answered 

the QODD-1, 82% were women, with a mean age of 

40 years ( �  9) ( Table 2 ). 

 We compared characteristics of patients for whom a 

family member answered either the QODD-1 and/or the 

FS-ICU to patients who did not have a responder. Th ere 

were 647 patients to whom a survey was mailed and not 

returned to us from the post offi  ce as “undelivered.” Of 

these 647 family members, 349 (54%) completed and 

returned either the QODD-1 and/or FS-ICU. Patients 

for whom family members responded had longer hospi-

tal (mean 8.8 days vs 7.2 days) and ICU LOS (6.6 days 

vs 5.5 days) and were less likely to die in the setting of 

full support (19% vs 24%). Th ey were also more likely to 

be white (87% vs 77%) and have private or Medicare 

  

  Figure 1  – Development of cohort. FS-ICU  5  Family Satisfaction in the 
ICU; QODD-1  5  Single-item quality of dying rating from the Quality of 
Dying and Death Questionnaire.   
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  TABLE 1   ]   Characteristics of Study Cohort 

Patient Characteristic  All Subjects (N  5  607)
Patients With a Family 

Questionnaire Response (n  5  307)

Age at time of death, y 63.4 (SD, 17.7) 65.1 (SD, 17.1)

Female 229 (37.7) 129 (42.0)

Race/ethnicity

 White 502 (82.7) 268 (87.3)

 Black 33 (5.4) 13 (4.2)

 Asian 43 (7.1) 15 (4.9)

 Hispanic 16 (2.6) 5 (1.6)

 Other 13 (2.1) 6 (2.0)

Level of education (n  5  578)

  ,  Eighth grade 47 (8.1) 22 (7.3)

 Some high school 64 (11.1) 24 (8.0)

 High school/GED 228 (39.4) 115 (38.2)

 Some college 135 (23.4) 77 (25.6)

 4 y college 73 (12.6) 47 (15.6)

 Graduate level 31 (5.4) 16 (5.3)

Median income of zip code, 1,000 US$ 46.1 (SD, 12.2) 47.2 (SD, 11.7)

Per capita income of zip code, 1,000 US$ 24.4 (SD, 7.2) 24.3 (SD, 7.2)

Hospital

 Hospital 1 506 (83.4) 243 (79.2)

 Hospital 2 101 (16.6) 64 (20.8)

ICU length of stay, median (IQR), d 3 (1, 8) 4 (1, 9)

Hospital length of stay, median (IQR), d 4 (2, 10) 5 (2, 11)

Diagnosis  a  

 Heart disease 43 (7.1) 26 (8.5)

 HIV/infection 68 (11.2) 30 (9.8)

 Respiratory 51 (8.4) 25 (8.1)

 GI/liver 31 (5.1) 23 (7.5)

 Stroke/neurologic 135 (22.2) 76 (24.8)

 Trauma 59 (9.7) 33 (10.7)

 Cancer 8 (1.3) 3 (1.0)

 Unknown/other 212 (34.9) 91 (29.6)

Cause of death  b  

 Trauma 172 (28.3) 84 (27.4)

 Cancer 37 (6.1) 19 (6.2)

 Other 398 (65.6) 204 (66.4)

Intubated in last wk of life 528 (87.1) 256 (83.4)

In ICU at time of death 506 (83.4) 243 (79.2)

Died in setting of full support 128 (21.1) 58 (18.9)

Documentation of a living will prior to admit  c  154 (42.0) 97 (47.6)

Type of insurance

 Private 113 (18.6) 65 (21.2)

 Medicare 324 (53.4) 175 (57.0)

(Continued)
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insurance (79% vs 69%,  P   ,  .01 for all). Th e average daily 

ICU cost was roughly the same between the two groups 

($6,500 vs $6,400,  P   5  .51). 

 Seventy-seven percent of eligible patients had a nurse 

questionnaire returned. Patients for whom nurses 

responded were slightly younger (63 years vs 69 years), 

more likely to be in the ICU at time of death (89% 

vs 43%), and more likely to have been intubated in the 

last week of life (89% vs 73%). Although the LOS was 

comparable between groups, mean costs were higher 

in patients for whom nurses responded (total ICU cost, 

$36,900 vs $21,300;  P   ,  .01 for all). 

 Adjusted Cost Analyses 

 All a priori-identifi ed potential confounders were sys-

tematically tested against the nine diff erent minimally 

adjusted models (three outcomes: family-assessed 

QODD-1, nurse-assessed QODD-1, FS-ICU score, and 

three cost variables: average daily ICU costs, total ICU 

costs, total hospital costs). Patient age and insurance 

type were the only two covariates that met criteria for 

confounding in several of the models and were included 

in all models. Th ere was no evidence of eff ect modifi ca-

tion by patient race, age, underlying cause of death, 

family member level of education, or median household 

income by zip code; however, we found signifi cant eff ect 

modifi cation of average daily ICU costs by patient insur-

ance status for both family-reported outcomes ( P   5  .01, 

 P   5  .05 for FS-ICU and QODD-1, respectively). We sub-

sequently ran fully interacted models with insurance 

status for the family-assessed QODD-1 and FS-ICU 

outcomes ( Table 3   ). We additionally examined diff er-

ences in patient characteristics and family responders 

stratifi ed by insurance status ( Table 4   ). Compared with 

insured patients, underinsured patients were younger 

(49 years vs 70 years,  P   ,  .01) and had a slightly larger 

proportion of minorities. Average daily ICU cost was 

higher in the underinsured group ($7,800 vs $6,500, 

underinsured vs insured, respectively;  P   ,  .01). However, 

there was no signifi cant diff erence in level of education 

( P   5  .22) or median household income by zip code 

( P   5  .11) between insured and underinsured patients. 

 Family-Assessed Outcomes for Underinsured 

Patients 

 For underinsured patients, we found strong evidence 

of a positive association between the family-assessed 

QODD-1 and average daily ICU costs ( P   5  .01), indi-

cating that higher daily costs in the ICU were associated 

with higher quality-of-dying ratings. We observed this 

same relationship with the FS-ICU score ( P   ,  .01). In 

sensitivity analyses, results were similar for Medicaid 

and uninsured patients when assessed separately 

( e-Table 1 ). Results were also consistent aft er excluding 

patients who died on day of admission, as this is known 

to be the most expensive day of an ICU stay ( e-Table 2 ).  29   

For total ICU costs and total hospital costs, however, 

we found no signifi cant association with either the 

QODD-1 or FS-ICU ( Table 3 ). 

 Family-Assessed Outcomes for Insured Patients 

 For patients with private insurance or Medicare, we 

found no signifi cant association between the family-

assessed QODD-1 and average daily ICU cost 

( P   5  .50), total ICU cost ( P   5  .90), or total hospital 

Patient Characteristic  All Subjects (N  5  607)
Patients With a Family 

Questionnaire Response (n  5  307)

 Other government 103 (17.0) 41 (13.4)

 Other/none/unknown 67 (11.0) 26 (8.5)

Post intervention 333 (54.9) 165 (53.7)

Total hospital cost, 1,000 2013 US$  d  45.2 (SD, 50.3) 50.7 (SD, 58.7)

 Median (IQR) 26.6 (12.2, 61.4) 28.8 (12.8, 66.6)

Total ICU cost, 1,000 2013 US$  d  34.8 (SD, 41.7) 38.6 (SD, 48.3)

 Median (IQR) 20.4 (8.6, 44.0) 21.1 (7.7, 50.0)

Cost per ICU day, 1,000 2013 US$  d  6.8 (SD, 5.8) 6.8 (SD, 6.9)

 Median (IQR) 5.5 (4.2, 7.7) 5.5 (4.1, 7.4)

 Data presented as mean (SD) or No. (%), unless otherwise indicated. GED  5  General Education Development; IQR  5  interquartile range. 
  a Determined by fi rst  International Classifi cation of Diseases, Ninth Revision  code listed; this refl ects most reimbursable, not necessarily 
primary diagnosis. 
  b As reported on death certifi cate. 
  c Proportion among patients with medical record documentation of presence/absence of living will. 
  d Adjusted for infl ation and reported in 2013 US dollars. 

TABLE 1 ] (continued)
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cost ( P   5  .79) in adjusted analyses. Results were similar 

for the FS-ICU ( Table 3 ). Sensitivity anal yses evaluating 

Medicare and privately insured patients separately dem-

onstrated consistent results ( e-Table 1 ). 

 Nurse-Assessed QODD-1 

 Th e nurse-assessed QODD-1 item was signifi cantly 

associated with average daily ICU costs ( P   ,  .01) and 

total hospital costs ( P   5  .05) aft er adjusting for hospital, 

intervention (pre/post), patient insurance type, and 

patient age. All three cost variables were negatively cor-

related with nurse-assessed QODD-1, contrary to the 

fi ndings for family-rated QODD-1, indicating that for 

nurse assessments, higher costs were associated with 

lower ratings of quality of dying ( Table 5   ). In sensitivity 

analyses, we restricted the cohort to patients who also 

had a family questionnaire returned and found consis-

tent results. 

 Discussion 

 Our fi ndings demonstrated that (1) among underin-

sured patients, higher average daily ICU costs were asso-

ciated with better family-assessed quality of dying and 

satisfaction with care; (2) among patients with Medicare 

or private insurance, there was no association between 

end-of-life expenditure and family assessment of either 

quality of dying or satisfaction with care; and (3) higher 

costs (total hospital and daily ICU) at the end of life 

were associated with worse quality of dying from the 

nurses’ perspective. Th ese fi ndings suggest that, although 

health-care providers may view invasive, costly therapies 

at the end of life as negatively aff ecting the quality of 

dying, families’ assessments of the quality of dying and 

satisfaction with care depend on other factors and, for 

underinsured patients, actually increase with increased 

intensity of care at the end of life. 

 Th ere are several possible explanations for our fi nding 

that higher average daily ICU costs were associated with 

  TABLE 2   ]   Characteristics of Family and Nurse 
Responders 

Characteristic Response

Family member characteristic  a  n  5  307

 Age at time survey was fi lled out, y 57.0 (SD, 17.0)

 Female 199 (64.8)

 Level of education

   ,  Eighth grade 3 (1.0)

  Some high school 12 (3.9)

  High school/GED 54 (17.6)

  Some college 138 (45.0)

  4 y college 54 (17.6)

  Graduate level 46 (15.0)

 Patient’s spouse 124 (40.4)

 Present at time of death 250 (81.4)

 FS-ICU score (n  5  302) 81.3 (SD, 16.4)

 Family-assessed QODD-1 (n  5  292) 6.4 (SD, 2.5)

Nurse characteristic  b  n  5  254

 Age at time survey was fi lled out 39.5 (SD, 8.8)

 Female 196 (81.7)

 Nurse-assessed QODD-1 7.0 (SD, 2.7)

 Data presented as mean (SD) or No. (%), unless otherwise indicated. 
FS-ICU  5  Family Satisfaction in the ICU; QODD-1  5  Single-item quality 
of dying rating from the Quality of Dying and Death Questionnaire. 
  a Family members who responded to FS-ICU and/or QODD-1. 
  b Two hundred fi fty-four individual nurses returned a total of 523 surveys; 
each nurse fi lled out an average of 2.0 (SD, 1.5) surveys for eligible 
patients. 

  TABLE 3   ]  Family-Assessed Outcomes Stratifi ed by Insurance Type  a   

Costs per Insurance Group

FS-ICU (n  5  302) QODD-1 (n  5  292)

No.  b  (95% CI)  P  Value No.  b  (95% CI)  P  Value

Average ICU cost per day  b  

 Private/Medicare 236  2 1.0 ( 2 4.0, 2.0) .50 228  2 0.0 ( 2 0.6, 0.5) .85

 Underinsured 66 9.1 (3.9, 14.2)  ,  .01 64 1.4 (0.4, 2.3) .01

Total ICU cost  b  

 Private/Medicare 236  2 0.1 ( 2 1.2, 1.0) .90 228  2 0.0 ( 2 0.3, 0.2) .70

 Underinsured 66  2 1.1 ( 2 4.7, 2.6) .56 64  2 0.2 ( 2 0.9, 0.4) .50

Total hospital cost  b  

 Private/Medicare 236  2 0.2 ( 2 1.4, 1.0) .79 228  2 0.0 ( 2 0.3, 0.2) .72

 Underinsured 66  2 1.2 ( 2 4.6, 2.3) .50 64  2 0.3 ( 2 0.9, 0.3) .31

 See  Table 2  legend for expansion of abbreviations. 
  a All are fully interacted models that included level and interaction terms for intervention (pre/post), hospital, patient age, and patient insurance status 
(underinsured vs private/Medicare). 
  b Cost variable of interest has been log transformed and adjusted for infl ation and so that all costs were compared at the 2013 US dollar value. 
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  TABLE 4   ]  Characteristics of Patients and Family Responders by Insurance Type (n  5  307)  a   

Characteristic Insured (n  5  240) Underinsured (n  5  67)  P  Value  b  

Patient characteristic

 Age at time of death, y 69.7 (SD, 14.7) 49.0 (SD, 15.4)  ,  .01

 Female 108 (45.0) 21 (31.3) .05

 Race/ethnicity  ,  .01

  White 216 (90.0) 52 (77.6)

  Black 6 (2.5) 7 (10.4)

  Asian 10 (4.2) 5 (7.5)

  Hispanic 3 (1.3) 2 (3.0)

  Other 5 (2.1) 1 (1.5)

 Level of education  c  .55

   ,  Eighth grade 19 (8.0) 3 (4.7)

  Some high school 17 (7.2) 7 (10.9)

  High school/GED 90 (38.0) 25 (39.1)

  Some college 60 (25.3) 17 (26.6)

  4 y college 36 (15.2) 11 (17.2)

  Graduate level 15 (6.3) 1 (1.6)

 Median income zip code, 1,000 US$ 47.7 (SD, 11.8) 45.3 (SD, 11.1) .11

 Per capita income zip code, 1,000 US$ 24.3 (SD, 7.2) 23.9 (SD, 7.2) .66

 Hospital  ,  .01

  #1 179 (74.6) 64 (95.5)

  #2 61 (25.4) 3 (4.5)

 ICU length of stay, median (IQR) 3.0 (1.0, 9.5) 4.0 (1.0, 7.0) .47

 Hospital length of stay, median (IQR) 5.0 (2.0, 11.0) 5.0 (2.0, 13.0) .42

 Diagnosis  d  .06

  Heart disease 24 (10.0) 2 (3.0)

  HIV/infection 24 (10.0) 6 (9.0)

  Respiratory 19 (7.9) 6 (9.0)

  GI/liver 17 (7.1) 6 (9.0)

  Stroke/neurologic 63 (26.3) 13 (19.4)

  Trauma 29 (12.1) 4 (6.0)

  Cancer 3 (1.3) 0 (0.0)

  Unknown/other 61 (25.4) 30 (44.8)

 Cause of death  e  .01

  Trauma 56 (23.3) 28 (41.8)

  Cancer 16 (6.7) 3 (4.5)

  Other 168 (70.0) 36 (53.7)

 Intubated in last week of life 196 (81.7) 60 (89.6) .13

 In ICU at time of death 179 (74.6) 64 (95.5) .01

 Died in setting of full support 39 (16.3) 19 (28.4) .03

 Documentation of a living will prior to admit  f  87 (53.4) 10 (24.4)  ,  .01

 After hospital intervention 122 (50.8) 43 (64.2) .05

 Total hospital cost, 1,000 2013 US$  g  48.2 (SD, 54.9) 59.4 (SD, 70.5) .18

  Median (IQR) 26.5 (11.9, 65.6) 36.7 (13.9, 75.9)

 Total ICU cost, 1,000 2013 US$  g  36.3 (SD, 44.8) 46.9 (SD, 58.9)  ,  .01

(Continued)
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higher satisfaction with care and quality of dying ratings 

as assessed by family members of underinsured patients. 

Using baseline data from this same trial and including 

a larger number of hospitals, Gerstel and colleagues  30   

reported that a longer duration of life-support with-

drawal was associated with an increase in family satis-

faction with care. They suggested that the longer 

duration of withdrawal of life support might be per-

ceived by some families as providing time to prepare 

rather than as an additional burden on the patient. Th is 

experience of needing more time to reconcile the real-

ities of serious illness and death may similarly be at play 

in the current data. Other research suggests that under-

insured patients, oft en representing patients of lower 

socioeconomic status, are more likely to delay seeking 

medical care until they are in critical condition.  31   For 

these reasons, death may be more likely to be an unex-

pected outcome, taking additional time with which to 

cope. 

 Additionally, our fi ndings may be in line with those 

reporting diff erential preferences for end-of-life care 

by minorities or those of lower socioeconomic status  32  ; 

many studies have found that these individuals are more 

likely to want life-extending care at the end of life and 

may feel reassured that “everything was done” to save 

the patient. Th ese diff erential preferences may explain, 

in part, why we failed to fi nd similar associations 

between ICU costs and ratings for families of patients 

with private or Medicare insurance. Alternatively, the 

Characteristic Insured (n  5  240) Underinsured (n  5  67)  P  Value  b  

  Median (IQR) 20.2 (6.8, 49.7) 28.8 (12.9, 52.4)

 Cost per ICU day, 1,000 2013 US$  g  6.5 (SD, 7.4) 7.8 (SD, 4.1)  ,  .01

  Median (IQR) 5.3 (3.1, 6.9) 6.8 (5.1, 9.9)

Family member characteristic

 Age at time of survey, y 57.8 (SD, 13.9) 53.9 (SD, 13.8) .04

 Female 155 (64.6) 44 (65.7) .87

 Level of education .22

   ,  Eighth grade 2 (0.8) 1 (1.5)

  Some high school 7 (2.9) 5 (7.5)

  High school/GED 44 (18.3) 10 (14.9)

  Some college 107 (44.6) 31 (46.3)

  4 y college 47 (19.6) 7 (10.4)

  Graduate level 33 (13.8) 13 (19.4)

 Patient’s spouse 108 (45.0) 16 (23.9)  ,  .01

 Present at time of death 199 (82.9) 51 (76.1) .21

 FS-ICU (n  5  305) 81.6 (SD, 15.4) 80.1 (SD, 19.8) .13

 QODD-1 (n  5  296) 7.4 (SD, 2.8) 6.7 (SD, 3.3) .58

 Data presented as mean (SD) or No. (%), unless otherwise indicated. See  Table 1 and 2  legends for expansion of abbreviations. 
  a Data representative of the 307 patients who had a family member fi ll out a survey. 
  b  t  Test with unequal variances or  x  2  test. 
  c For private/Medicare, n  5  237; for underinsured, n  5  64. 
  d Determined by fi rst International Classifi cation of Diseases, Ninth Revision code listed; this refl ects most reimbursable, not necessarily 
primary diagnosis. 
  e As reported on death certifi cate. 
  f Proportion among patients with medical record documentation of presence/absence of living will. 
  g Adjusted for infl ation and reported in 2013 US dollars. 

TABLE 4 ] (continued)

  TABLE 5   ]   Adjusted Regression Models for 
Nurse-Assessed Quality of Dying (n  5  523) 

Cost, 2013 US $  a   b  (95% CI)  b   P  Value

Average daily cost in the 
ICU

 2 0.4 ( 2 0.8,  2 0.1)  ,  .01

Total ICU costs  2 0.1 ( 2 0.3, 0.0) .07

Total hospital costs  2 0.2 ( 2 0.3, 0.0) .05

  a Cost variable of interest has been adjusted for infl ation and log 
transformed so that all costs were compared at the 2013 US dollar 
value. 
  b All models adjusted for intervention (pre/post), hospital, patient 
insurance type (underinsured vs private/Medicare), patient age, and 
clustered on nurse ID to account for correlation in nurse surveys. 
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group of private or Medicare insured may also have 

been suffi  ciently heterogeneous, making it diffi  cult to 

observe a clear trend. 

 Th ere are several possible explanations for our fi ndings 

of no association between total ICU or hospital costs 

(vs average daily ICU costs) and the family-reported 

outcomes. First, average daily ICU costs more closely 

refl ect intensity of life-sustaining treatments in the ICU 

and may be more infl uential in how quality of dying and 

satisfaction with care are perceived by family members. 

Second, variation in the infl uence of total ICU costs based 

on LOS may explain why there was no association. In 

additional exploratory analyses, we found patients with 

a short LOS had similar results for average daily ICU 

cost and total ICU cost, whereas for patients with longer 

LOS, no association was seen between total ICU cost 

and our outcomes of interest ( e-Table 3 ). Th is suggests 

that patients with high total ICU costs as a result of high 

intensity of care may rate quality of dying and satisfac-

tion with care diff erently than patients who have high 

total costs resulting from a prolonged LOS. Last, since 

most of these patients died in the ICU, the questionnaires 

were intended to assess quality of dying and satisfaction 

with care in the ICU, perhaps attenuating the associa-

tion between total hospital cost and family-assessed 

outcomes. 

 Finally, it is noteworthy that the association between 

nurse-assessed quality of dying and ICU costs was in the 

opposite direction of that seen for the family of under-

insured patients. Prior studies have shown that ICU 

clinicians (nurses and physicians) have markedly dif-

ferent views regarding the value of intensive care at the 

end of life when compared with family members of crit-

ically ill patients.  33   It seems likely that these diff ering 

views also extend to diff erences in how intensity and 

costs of care infl uence the perceived quality of dying. 

 Our study has several strengths. First, to our knowledge, 

this is the fi rst study investigating the association between 

end-of-life expenditure and quality of dying in the ICU. 

Second, to our knowledge, this is also the fi rst study 

examining the relationship between family satisfaction 

with care and ICU or hospital costs. Th ird, subjects were 

enrolled over a 5-year period in two diverse centers, 

reducing the risk of confounding by temporal trends or 

care specifi c to a single site.  34   

 Th is study has several important limitations. First, the low 

response rate for families may have introduced selection 

bias for which we were unable to fully account. We pre-

viously found evidence that patients who had a family 

member respond to the surveys had more indicators of 

palliative care than patients who did not.  35   Additionally, 

nurses appeared to be more likely to respond if care at 

the end of life was particularly aggressive; this may have 

introduced a potential for response bias. Second, this 

study took place in two hospitals in one region of the 

United States and may not generalize to other regions. 

In addition, the high proportion of deaths related to 

trauma and low proportion of deaths related to cancer 

in this cohort suggest heterogeneity in ICU populations 

and may also limit the generalizability of our fi ndings. 

Last, we recognize that residual confounding—especially 

by socioeconomic status—may have biased our results. 

Although we assessed patient and family member level 

of education and median household income based on 

zip code for potential confounding and eff ect modifi ca-

tion, we recognize that education level and estimated 

household income by zip code are not exact measures of 

socioeconomic status. Actual patient and family income 

data were not available. Nevertheless, describing the 

association between perceived quality of dying and satis-

faction with care and expenditures at the end of life pro-

vides valuable information that can be used to generate 

hypotheses for future studies. 

 Conclusions 

 Our study suggests that nurses view invasive, costly 

therapies at the end of life as negatively impacting the 

quality of dying. However, families’ evaluations of the 

quality of dying and satisfaction with care in the ICU 

setting appear to be infl uenced by diff erent factors and 

are modifi ed by patient insurance status, such that fam-

ilies of patients who are underinsured rate the quality 

of dying higher in the setting of increased average ICU 

daily costs, whereas no such relationship was identifi ed 

for families of patients who are insured. 
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