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Abstract
Rationale—We investigated whether proposed “quality markers” within the medical record are
associated with family assessment of the quality of dying and death in the ICU.

Objective—To identify chart-based markers that could be used as measures for improving the
quality of end-of-life care.

Design—A multi-center study conducting standardized chart abstraction and surveying families of
patients who died in the ICU or within 24 hours of being transferred from an ICU.

Setting—ICUs at ten hospitals in the Northwest US.

Patients—356 patients who died in the ICU or within 24 hours of transfer from an ICU.

Measurements—1) the 22-item family-assessed Quality of Dying and Death (QODD-22); 2) a
single item rating of the overall quality of dying and death (QODD-1).

Analysis—The associations of chart-based quality markers with QODD scores were tested using
Mann-Whitney tests, Kruskal Wallis tests, or Spearman correlation coefficients as appropriate.

Results—Higher QODD-22 scores were associated with documentation of a living will (p = 0.03),
absence of CPR performed in the last hour of life (p = 0.01), withdrawal of tube feeding (p = 0.04),
family presence at time of death (p=0.02), and discussion of the patient’s wish to withdraw life
support during a family conference (p<0.001). Additional correlates with a higher QODD-1 score
included use of standardized comfort care orders and occurrence of a family conference (p≤0.05).

Conclusions—We identified chart-based variables associated with higher QODD scores. These
could serve as targets for measuring and improving the quality of end-of-life care in the ICU.
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Introduction
Approximately one in five deaths in the U.S. occur in the intensive care unit (ICU), and an
increasing proportion of these patients have life support withdrawn prior to death.(1,2,3,4,5)
As a result, there is increasing emphasis on improving end-of-life care in the ICU. Nonetheless,
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there is ample evidence that there remains significant room for improvement in the care of
these patients.(6,7,8,9) Due to inherent challenges in assessing patients’ dying experience, it
is difficult to measure the quality of care of these patients. Surrogate markers such as ICU
length of stay are markers of intensity of care, but may not directly reflect the quality of end-
of-life care.(10) Therefore, after-death surveys of caregivers and family members that directly
assess the quality of end-of-life care or that assess related constructs, such as the Quality of
Dying and Death questionnaire (QODD) or the quality of life at the end-of-life, have emerged
as potential indirect measures of the quality of end-of-life care.(11,12) Despite the use of such
tools to generate conceptual models and targets for improving end-of-life care, the lack of
measurable, reproducible quality markers remains a major barrier to quality improvement.
(13)

The search for measures of quality of end-of-life care in the ICU has been complicated by poor
documentation of end-of-life care in the medical record.(14,15,16) Thorough documentation
has been shown to be an important component of quality improvement. (17,18) Thus, an
important step in improving the quality of end-of-life care in the ICU is to determine if the
medical record can capture elements that are associated with the quality of the dying and death
experience.

In this study we used the medical record as a source of potential predictors of the QODD score.
We sought to determine if potentially modifiable quality markers, selected based on prior
research and abstracted from medical records, were associated with the QODD. Such
predictors, if shown to be reliable and valid, could be used to design and assess implementation
of interventions to improve the quality of end-of-life care in the ICU.

Methods
Hospital sites and patients

Data were collected as part of an ongoing cluster randomized trial to evaluate the effects of an
interdisciplinary intervention to improve the quality of care for patients who die in the ICU at
15 hospitals in western Washington.(19) Data in this report are based on baseline assessments
(prior to implementation of the intervention) at ten of the hospitals for which chart abstraction
and questionnaire data were available at the time of this analysis. All patients who died in the
participating ICUs or within 24 hours of transfer from the ICU were identified using admission/
discharge/transfer logs. All patients who died in the ICU during the study period (data collected
from 8/9/03 to 11/27/2005) were eligible for the study. The University of Washington
Institutional Review Board approved the study, as did all participating hospitals. Some of the
results of these studies have been previously reported in the form of an abstract.(20)

The ten hospitals in these analyses included a University-affiliated county hospital (65 ICU
beds), two community-based teaching hospitals (44 and 45 ICU beds) and seven community-
based, non-teaching hospitals (ranging in size from 15-32 ICU beds).

QODD Questionnaire
The outcome variable used in this analysis was the 22-item Quality of Dying and Death
(QODD-22) family survey which was derived from the initial 31-item QODD. The 31-item
QODD was developed through qualitative studies of patients, family members and clinicians
and was validated in two samples: 1) a community-based study of 205 patients who died in
Missoula County; and 2) a hospice-based study of 95 patients.(21,22,23) The 31-item QODD
was found to have good internal consistency (Cronbach’s alpha 0.86) and construct validity,
correlating with measures of symptom burden, patient-clinician communication about
treatment preferences and other measures of quality of care.(22,23). An ICU version of the
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QODD had statistically significant, moderate inter-rater reliability when used in a population
of ICU patients in which the survey was completed by two to four family member and
demonstrated good construct validity in the ICU setting.(24,25) The responsiveness and factor
structure of the QODD have not been determined.

In this study, we used the version of the QODD survey (QODD-22) designed for completion
by family members of patients who die in the ICU setting to measure the family perspective
of the dying experience. Items were omitted from the longer 31-item QODD that were
inappropriate for the ICU setting. Items are rated on an 11 point scale, ranging from zero (a
“terrible experience) to ten (an “almost perfect” experience). The QODD total score is obtained
by summing the scores for all completed items and dividing by the number of completed items.
This score is then multiplied by ten in order to obtain a final score on a scale of zero to 100.
We calculated total scores for families who provided answers to at least five of 22 items.
Analyses of QODD scores based on 1, 5 or 14 or more valid responses per family member
indicated that QODD scores were significantly higher using 1 valid response only; scores using
5 or 14 or more items were unbiased (data not shown). The 22-item QODD questionnaire used
in this study as well as the original 31-item QODD are available from the developers
(http://depts.washington.edu/eolcare).

Single item for the overall rating of the quality of dying
In order to provide an additional assessment of the patient’s experience from the family’s
perspective, we used a single item summary question “Overall, how would you rate the quality
of your loved one’s dying?” This item, the QODD-1, is not contained within the QODD-22.
and was of interest because of its potential utility as a succinct measure of the effect of
interventions on the quality of dying and death. It was scored using the same 0 to 10 scale as
the other QODD items.

Survey Methods
Family members were identified using two approaches. At one site, patients’ next of kin were
identified from electronic medical records. At the other nine sites, surveys were sent to patients’
homes and addressed to the “Family of [patient’s name]”. Surveys were mailed to family
members one to two months after the patient’s death along with a consent form, a ten dollar
incentive, and a cover letter. A reminder/thank you postcard was sent one to two weeks later.
If the questionnaire packet was not received within the following three weeks, a final mailing
with the cover letter, consent form, and survey was sent.

Chart abstraction
Study patients’ medical records were reviewed by trained chart abstractors using a standardized
chart abstraction protocol. Chart abstractor training included at least 80 hours of formal
training. Training included instruction on the protocol, guided practice charts, and independent
chart review followed by reconciliation with the research abstractor trainer. Abstractors were
required to reach 90 percent agreement with the trainer before being able to code independently.
After initial training, five percent of the charts were co-reviewed to ensure greater than 95
percent agreement on the 440 abstracted data elements.

Selection of variables
Demographic data were collected for all patients. The first ICD9 code listed in the patient’s
chart was used as the primary diagnosis. The family’s demographic information was collected
from questionnaires. Potentially modifiable variables from chart abstraction were identified a
priori based on our hypotheses that these variables would be associated with the quality of
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end-of-life care. Hypotheses were based on previously published domains of the quality of
end-of-life care in the ICU.(13,26,27) (Table 1)

Statistical Analyses
We compared a number of demographic characteristics and processes of care variables between
respondents and non-respondents including age, gender, race/ethnicity, hospital length of stay,
ICU length of stay, and discharge service. We used t-tests for normally distributed continuous
variables, Mann-Whitney tests for non-normally distributed continuous variables and chi
square tests for categorical variables.

For all analyses, we used two outcome variables: 1) the family assessed QODD-22 total score;
and 2) scores on the single item QODD-1, “Overall, how would you rate the quality of your
loved one’s dying?” We used non-parametric analyses because the QODD in this sample did
not meet the assumption of a normal distribution. For bivariate analyses, Spearman correlation
coefficients were used for ordinal variables, Mann-Whitney tests were used for dichotomous
variables and Kruskal Wallis tests were used for the non-ordinal categorical variables.
Statistical significance was set at p <0.05 without correction for multiple comparisons due to
the exploratory nature of these analyses. Therefore, the results should be considered hypothesis
generating. Potential quality markers identified in the bivariate analysis (p<0.05 for QODD-22
or QODD-1) were then tested separately against each of the outcomes (QODD-22 and
QODD-1) with adjustment for potential confounding variables including race/ethnicity, patient
and family member gender, patient and family member age, ICU length of stay and the service
caring for the patient at the time of death. For this sensitivity analysis, both the QODD-22 and
the QODD-1 were modeled as 10-category ordinal categorical outcomes, using a weighted
mean- and variance-adjusted least squares estimator because their distributions departed
significantly from the normal distribution. Multivariate analysis was done using a probit
regression model.

Results
After excluding families for whom there was no contact information, survey packets were sent
to 1074 family members of 1186 eligible patients (90.6%). Four hundred forty-two family
members returned survey packets (41.2% response rate). Because the study is in progress,
charts of some of these patients were not yet abstracted (n=86) and the sample was therefore
reduced to 356. Of these 356 patients with usable data, 340 had both chart abstraction data and
a valid response for the QODD-1. (Figure 1)

Demographic characteristics of patients for whom questionnaires were returned and chart
abstraction was complete (n=356) were significantly different (p<0.05) from those of patients
without returned questionnaires and completed chart abstraction (n=484) in several respects.
Patients for whom a questionnaire was returned were more likely to be white (78.1% vs. 59.5%,
p <0.001) and had slightly longer ICU stays (2.8 days vs. 2.4 days, p =0.02). Family respondents
were younger than patients, with a mean age of 58, and were more likely to be female (67.6%).
(Table 2)

The mean QODD-22 score was 61.8 (SD 23.8, range 0-100). The median was 64.1, and the
interquartile range was 47-80. The distribution of total scores deviated significantly from a
normal distribution: significant skew of -0.61 (Z=4.63, p=0.000) and significant Kolmogorov-
Smirnov and Shapiro-Wilk tests for non-normality (p=0.005 and 0.001, respectively). The
mean QODD-1 score was 6.9 (SD 3.1, range 0-10). The median was 8.0, and the interquartile
range was 5.0-9.0. The distribution of QODD-1 diverged significantly from normality: skew
of -0.99 (Z=-7.42, p=.000); probability of less than 0.001 associated with both the Kolmogorov-
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Smirnov and Shapiro-Wilk tests for non-normality. The Spearman ρ between QODD-22 and
QODD-1 was 0.74 (p<0.001).

Table 3 shows the results of bivariate analyses identifying factors that were associated with
the QODD-22 and the QODD-1. Demographic characteristics associated with the QODD-22
included patient and respondent age. In both cases there was a significant, though small,
increase in total QODD scores with increasing age. Male patients tended to have higher family
scores on the QODD-22 than female patients. We found no correlation between the QODD-22
and hospital site, discharge service, hospital length of stay, or ICU length of stay. For the
QODD-1, similar findings were demonstrated for associations with respondent age and patient
gender; additional associations were found with higher single item ratings among female
respondent and patients identified as white/non-hispanic.

Potentially modifiable predictors of the QODD-22 score that were documented in the medical
record and were associated with higher scores included: 1) the presence of a living will; 2)
documentation of discussions of a patient’s wish to withdraw life support during a family
conference; 3) presence of a family member at the time of death; and 4) withdrawal of tube
feeding for the purpose of withdrawing life support.(Table 3) CPR in the last hour of life was
associated with a lower QODD-22.

All but one of the variables that were associated with the QODD-22 score were also associated
with the QODD-1 (Table 3). This one variable (presence of family at the time of death) showed
a trend in the same direction but did not achieve statistical significance. There were several
additional variables associated with the QODD-1 that were not associated with the QODD-22.
Whereas only the withdrawal of tube feeding was associated with the QODD-22, the
withdrawal of two other interventions (intravenous fluids and mechanical ventilation) was
associated with the QODD-1 (Table 3). Documentation of the patient’s treatment preferences,
documentation of a family conference, documentation of pain assessment and the presence of
comfort care orders at the time of death all predicted more positive responses to the QODD-1,
but not higher QODD-22 scores. The occurrence of death in the setting of full life support
predicted more negative responses to the QODD-1

In the multivariate analyses, four variables were found to be independent predictors of the
QODD-22 score after controlling for demographic variables (Table 4). Significant independent
predictors of higher QODD-22 scores included: 1) presence of family members at the time of
death; 2) documentation of the patient’s wish to withdraw life support in a family conference;
3) documentation of pain assessment; and 4) no CPR in the last hour of life.

Multivariate analyses using the QODD-1 yielded slightly different results. The documentation
of pain assessment and no CPR in the last hour failed to reach statistical significance. However,
family presence at the time of death and documentation of the patient’s wishes to withdraw
life support (based on clinician communication with the patient) were similarly significant
predictors. New significant predictors of the QODD-1 were: 1) documentation of patient’s
opinions in a family conference, referring to the indirect reference to the patient’s wishes by a
family member; 2) the presence of comfort care orders or orders to withdraw all treatments;
and 3) the withdrawal of intravenous fluids for the purpose of withdrawing support. Dying in
the setting of full support was associated with lower QODD-1 scores.

Discussion
Use of the medical record to identify “quality markers” for predicting the QODD

This study suggests that there are data within the medical record related to previously identified
domains of end-of-life care that are associated with families’ assessments of the quality of
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dying. Recent efforts have been made to develop and pilot medical record-based quality
measures to assess and improve palliative care in the ICU (28), but no prior studies have
examined the correlation of such measures with patients’ or families’ assessments of care.
While the medical record falls far short of capturing the entire complexity of end of life care
and decision making, we did find that several previously-defined domains identified as
important to the quality of end-of-life care were represented in a large proportion of charts.
These domains included “patient and family centered decision making,” “communication
within the team and with patients and families,” and “symptom management and comfort care.”
We also identified variables related to “emotional and practical support for patients and
families” and “spiritual support for patients and families” (Table 1). While our results may
seem intuitive within the context of these domains, they serve as an important link between a
conceptual framework and the methodology of measuring and improving outcomes in end-of-
life care.

Implications of Predictors of the QODD
We report the associations of predictors with both the QODD-22 score and the single item
QODD-1 in our results. There were a total of five variables associated with the QODD-22 score
and 11 variables associated with the QODD-1. There was a high degree of agreement between
the two outcome measures (importantly, the single overall rating item of the QODD-1 is not
contained in the QODD-22). Four of the five variables associated with the QODD-22 were
also associated with the QODD-1. It may be that the single item QODD-1 could replace the
22-item QODD-22, but it is important to note that this single item was rated after family
members completed the 22 items of the QODD-22. By identifying experiences associated with
dying and allowing respondents to consider and rate these experiences, the QODD-22 may set
the frame that then allows respondents to derive a more accurate or thoughtful overall rating
of their loved one’s dying experience. As noted previously, the responsiveness of the QODD
has not been established. However, using the method of Cohen as an estimate of effect size we
found that the differences identified in our bivariate analyses (p<0.05) represented a modest
effect size (0.26< d <0.56). (29,30) Further research is needed to determine the comparative
measurement characteristics of the QODD-22 and the QODD-1.

The fact that medical record documentation of the presence of a living will and the patient’s
wish to withdraw life support were associated with higher QODD scores may reflect the
positive effects associated with planning for end-of-life care by these patients and their families.
Our findings support an emphasis on discussing end-of-life care preferences with patients prior
to critical illness and documenting their wishes and provide some evidence for a benefit of
living wills despite the fact that living wills have not been shown to change the aggressiveness
of care provided to patients.(31,32) If these findings are confirmed with further study, measures
of preparation and planning for end-of-life care could be used in evaluating the quality of end-
of-life care.

The presence of a family member at the time of death was strongly associated with the
QODD-22 score. Similarly, a study of nurse-assessed QODD scores also found that the
presence of a family or staff member at the time of death was associated with higher nurse
ratings of the QODD.(33) This finding adds to growing data that increased access of family
members to patients at the time of death is an important aspect of improving end-of-life care.
(33,34,35,36)

The performance of CPR in the last hour of life was associated with lower QODD scores. This
finding is consistent with prior work demonstrating a lower nursing assessment of the QODD
when CPR was performed in the last eight hours of life.(33) Efforts to address this with patients
and their families should be made early in the course of critical illness to avoid CPR in cases
in which the intervention is unlikely to alter the patient’s outcome.
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Interestingly, we found that the documentation of pain assessment in the last 24 hours of life
was associated with a higher QODD-1 score (p = 0.02) while the presence of pain was not.
Adequate pain control is a primary goal shared by patients, families, and providers in the care
of critically ill patients.(24,37) Our results suggest that documenting pain assessment is
associated with improvement in the family’s impression of the quality of the dying experience,
a finding supported by previous studies. (6,38,39,40)

Documentation of the discontinuation of tube feeding was the only intervention withdrawal
variable that was significantly associated with a higher QODD-22 score. Interestingly, the
withdrawal of two other interventions, mechanical ventilation and IV fluids, were associated
with a higher rating on the QODD-1.(Table 3) Asch et al. have published observational data
demonstrating that interventions are often withdrawn in a distinct sequence with interventions
characterized as more artificial, scarce, or expensive withdrawn first.(41) In that study, tube
feeding was consistently the last intervention withdrawn. Thus, it is possible that the
withdrawal of tube feeding in our study was positively correlated with the QODD-22 because
it represented the complete transition to comfort-centered care.

Our findings are in alignment with previously defined domains of end-of-life care (13) and all
identified associations are in the direction predicted by conceptual models of end-of-life care
such as the one proposed by the Ethics Committee of the Society of Critical Care Medicine.
(37) The importance of this study is that it serves as a link between this conceptual framework,
family assessments of the quality of care and a readily available source of data in the medical
record. This is an important step in the process of improving the delivery of end-of-life care
which will hinge, as others have noted, on identifying “valid, reliable, acceptable, efficient,
and responsive measures” of quality in this setting. (42)

Limitations
We limited the number of variables to those which we felt were in the causal pathway of quality
care. Nonetheless, the number of variables analyzed does expose this analysis to an increased
risk of Type I errors with the potential for spurious associations. Given the lack of validated
“quality markers” and the exploratory nature of this investigation, we feel that it was
appropriate to err on the side of including, rather than limiting, variables by using an inclusive
threshold of p < 0.05. With the identification of these potential quality markers, further studies
will be needed to confirm these associations in other populations. A second limitation of this
study is that it was conducted in one region of the United States, the Pacific Northwest.
Research has shown that there may be significant cultural differences in the way individuals
and families cope with dying and death.(43,44,45) Our study population was largely white
(78%) which raises the question as to whether these results are generalizable to other
populations. In addition, of eligible decedents for whom we had chart abstraction, our response
rate with valid QODD responses was only 41.2%. This low response rate does not affect the
internal validity of the associations between chart-based predictors and the QODD score, but
caution must be exercised in generalizing these results to all patients dying in the ICU. Third,
because this is a cross-sectional study, we cannot assume that the associations identified in this
study represent causal relationships. Future studies will be needed to confirm and determine
the nature of these relationships. Finally, the use of family reports as a proxy for the patient’s
experience of the quality of end-of-life care is another unavoidable limitation. Despite these
limitations, we seek here to test the consistency of the conceptual model upon which the QODD
is built. The fact that all significant associations were in the direction that we would predict
based on preexisting conceptual models adds support to the use of these variables as quality
markers.
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Conclusions
In this study, we identified potential chart-based markers of quality of end-of-life care in the
ICU associated with higher family assessments of quality of dying and death scores. These
chart based variables may serve as potential targets for measuring and improving the quality
of end-of-life care in the ICU and may have potential as chart based “quality markers” for end-
of-life care in the ICU. Future research should focus on determining if these markers are
predictive of other measures of the quality of end-of-life care such as nurse and physician
assessments of the quality of care, and to what extent these markers are sensitive to
interventions aimed at improving the care of patients who die in the ICU.
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Figure 1.
Exclusion criteria and identification of 356 cases for analysis.
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Table 1
Variables abstracted from the medical record according to end-of-life care domains

Patient and family centered decision making

 Documentation of the presence of a living will

 Documentation of the presence of DPOAHC

 Family’s wish to withdraw life support documented

 Patient’s wish to withdraw life support documented

 Patient’s opinions documented

 Family present at time of death

Communication within the team and with patients and families

 Documented family conference occurred in the first or last 72 hours

 Prognosis discussion documented

 Physician’s recommendation to withdraw life support documented

 Decision to withdraw life support documented

 Documentation of family discord

 Documentation of discord between family and physician

Emotional and practical support for patients and families

 Social Worker involved in care

Symptom management and comfort care

 DNR order in place at time of death

 Comfort care orders or all meds/orders discontinued at time of death

 Patient died in the setting of full support

 Pain assessment recorded

 Shortness of breath assessment recorded

 Agitation assessment recorded

 Anxiety assessment recorded

 Confusion assessment recorded

 Presence of pain recorded

 Presence of shortness of breath recorded

 Presence of agitation recorded

 Presence of anxiety recorded

 Presence of confusion recorded

 CPR performed in the last 24 hours

 CPR performed in the last hour

 Tube feeding orders withdrawn

 TPN orders withdrawn

 IVF orders withdrawn

 Vasopressors withdrawn

 Ventilation orders discontinued

Spiritual support for patients and families

 Spiritual Care involved in care

 Documentation of spirituality addressed

Abbreviations: DPOAHC: durable power of attorney for health care, DNR: do not resuscitate, CPR: cardiopulmonary resuscitation, TPN: total parenteral
nutrition, IVF: intravenous fluids
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Table 2
Characteristics of patients dying in the ICU and QODD respondents

Characteristic Study Sample (n=356) Non-respondents (n=484) P

Patient Age (mean± SD) 70.1 ± 15.9 68.1± 16.2 0.07

Male Patients (%) 209(58.7) 255(52.7) 0.08

Patient Race (%)

 White (non-Hispanic) 278(78.1) 288(59.5) <0.001

 Hispanic 4(1.1) 4(0.8) 0.05

 Black 8(2.2) 42(8.7) <0.001

 Asian 13(3.7) 46(9.5) 0.001

 Pacific Islander 0 12(2.5) <0.01

 Native American 2(0.6) 6(1.2) 0.20

 Other 1(0.3) 5(1.0) 0.15

Hospital LOSa Median (IQR)b 4 days (2,9 days) 4 days (1,9 days) 0.10

ICU LOS Median (IQR)b 2.8 days (0.9, 7.1 days) 2.4 days (0.8, 5.8 days) 0.02

Primary Diagnosis (%) 0.02

 Cardiovascular event or illness 69 (19.4) 69 (14.3)

 Trauma 41 (11.5) 29 (6.0)

 Sepsis 37 (10.4) 53 (11.0)

 Respiratory failure or pulmonary illness 33 (9.3) 65 (13.4)

 Pneumonia 27 (7.6) 30 (6.2)

Discharge Service (%) 0.001

 Neurology/neurosurgery 58 (16.3) 41 (8.5)

 Internal medicine 233 (65.4) 364 (75.2)

 General surgery 35 (9.8) 29 (6.0)

 Surgical subspecialities 29 (8.1) 48 (9.9)

Family Member Age (mean± SD) 58.5 ± 14.6

Male Respondents 110(32.4)

Respondent’s relationship to patient

 Spouse/partner 145(42.6)

 Patient’s child 118(34.7)

 Patient’s sibling 23(6.8)

 Patient’s parent 14(4.1)

 Other relative 9(2.6)

 Patient’s friend 5(1.5)

 Other relationship 17(5.0)

a
LOS = length of stay;

b
IQR = interquartile range.
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