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Abstract

Background: End-of-life care decision-making has become important to support dignity and quality of life for
patients who are facing death in Korea, along with the enactment of the Life-Sustaining Treatment Act in 2018.
However, it seems that the concepts and policies related to the law are not yet familiar to health care providers or the
general public. This unfamiliarity can hinder efficient end-of-life care discussions. Therefore, the purpose of this study
was to propose a valid and reliable tool to explore the level of understanding of concepts and attributes related to

end-of-life care decisions.

Methods: This is a mixed-methods study design. A relevant law and literature analysis, expert consultation, cogni-
tive interviews of 10 adults, and cross-sectional survey for psychometric tests using data from 238 clinical nurses were
performed to update a tool developed before the life-sustaining treatment Act was enacted in Korea.

Results: 29 items of the draft version were polished in terms of literacy, total length, and scoring method via cogni-
tive interviews and finalized into 21 items through psychometric tests and expert consultations. The 21 items con-

formed to the Rasch unidimensional paramenters.

Conclusion: A tool to identify the level of understanding of concepts related to end-of-life care decisions was pro-
posed through a rather rigorous process to ensure feasibility and validity/reliability. We recommend the proposed tool
to apply to the adult population and nurses for evaluation and educational purposes.
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Background

In Korea, as of February 2018, the “Hospice, Palliative
Care, and Life-sustaining Treatment Act for Patients in
the End of Life” (LST Act) was enforced. This law aims
to support the dignity and values of human beings at the
end of their lives and stipulate the contents related to
hospice palliative care and LST. While it is well recog-
nized that care for the well-being should be continued for
patients in the EOL period, aggressive and invasive care
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in the EOL period has long been a subject of debate [1].
LST refers to a medical procedure performed to main-
tain the patient’s life without a therapeutic effect [2].
And issues related to withholding/withdrawal of LST
have been controversial legally and ethically [1]. In this
debate, a patient’s autonomy and self-determination are
constantly acknowledged [3, 4] and the LST Act in Korea
also respect their autonomy and self-determination.

To ensure self-determination in EOL care decision-
making process, advance care planning (ACP) is brought
up because it helps improve the quality of life during the
EOL period [5]. EOL discussions for ACP are processes
in which healthcare providers, patients, and their family
members communicate and make decisions in advance
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along with the patient’s value and preference as well as
the patient’s disease state [6].

For efficient ACP, shared decision-making is rec-
ommended, which is believed to make mutual under-
standing possible among stakeholders [7]. And upon
mutual understanding, EOL care decision that is in
the best interests of the patient can be determined and
documented. Such documents usually include advance
directives (AD) and physician’s order of life-sustaining
treatment (POLST), and the LST Act in Korea also pre-
sents these two documents, so understanding of these is
also required in relation to EOL care decisions.

However, the concepts and policies related to the LST
Act are unfamiliar not only to the general public but
also to healthcare providers. And there is a gap between
theoretical concept and actual practice in terms of defini-
tions and properties. Therefore, it is necessary to under-
stand the basic yet pracatical contents required in clinical
settings.

There has been a continuing interest in the level of
understanding of EOL care decisions for various groups
in Korea, and thus, the authors presented a tool for adults
in a previous study [8]. Since then, this specific tool has
been steadily used for diverse respondent groups by vari-
ous researchers in Korea. However, the situation in Korea
has changed significantly and this old version is no longer
useful. In addition, it is difficult to find a tool that reflect
the current situation in Korea. Therefore, revision of this
old tool became an urgent task.

In particular, as the law and policies began to be imple-
mented in clinical settings, practical information became
more important than theoretical knowledge. Especially,
‘basic’ information or attributes of EOL care circum-
stances, including ACP documents of AD/POLST and
EOL care options, are keys for efficient EOL discussion.
We emphasize 'basic’ because it is a kind of maginot line
information necessary for EOL discussions among stake-
holders regardless of education level, age, etc. Above all,
EOL care decision-making has become a part of people’s
life with the LST Act and identifying the level of under-
standing about EOL care decisions using a valid and
practical tool is called for.

In Korea, the profession that performs the most any
related tasks in the process of applying the law in clinical
practice is known to be a nurse [9]. Besides, in the pro-
cess of nurses’ interaction with patients and their family
members in relation to EOL care decisions, whether for-
mally or informally, nurses can influence decision-mak-
ing itself or attitude toward EOL care [10, 11], so nurses’
level of knowledge about EOL care decisions also is
important. Therefore, this study attempted to update an
existing tool by targeting, but not limited to, the general
public and clinical nurses.
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The purpose of this study was to present a tool to iden-
tify the level of understanding about contents directly
related to EOL care decision-making in clinical set-
tings such as terminal/EOL state, ACP documents of
AD/POLST and EOL care options. Specifically, the first
objective of this study was to propose a tool with ade-
quate literacy and applicability, and the second objective
was to secure validity and reliability of this tool. Finally,
we hypothesized that an updated new version would have
stronger validity, and applicability for actual research and
practice with items that include essential and practical
contents.

Methods

Study design

We adopted qualitative and quantitative approaches with
a mixed-method design for research purposes. A cogni-
tive interviews were performed to assess literacy and
feasibility, and a crossectional survey was performed to
examine reliability and validity.

This study is one part of a larger project to identify the
understanding level of information related to EOL care
decisions among various populations in Korea, includ-
ing medical personnel and the general public. In order
to make this project meaningful, as the first step of the
entire project, a study was conducted to present a valid
and reliable tool through the revising process of the
old version [8]. Therefore, validity and reliability of this
revised tool can be further confirmed upon completion of
the entire project, including adult and elderly population.

Study procedures

This study was carried out in five steps; (1) modifying
an old tool into the [Draft Version] based on LST Act
of Korea, clinical situations and relevant literatures, (2)
performing content validity evaluation and correction
through multiple expert panel consultations via face to
face and/or on-line meetings [Revised Version 1], (3) pol-
ishing items and a tool itself through cognitive interview
results [Revised Version 2], (4) rearranging or excluding
items using quantitative data analysis [Revised Version
3], (5) confirming [Final version] via consensus process of
authors and expert panels (Figs. 1, 2).

For advice on the draft, revised versions and entire
revision processes, a 15-expert panel was organized with
five oncologists, five hospice palliative care experts, and
five nurses. The reason for inviting experts currently
working in clinical settings in the panel was that practical
advice was critical.

Preparing draft version (step 1)
To prepare a draft, items like persistent vegetative state
were omitted since they are neither in LST Act nor
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| A preexisting tool (Old version) |

<Step 1> Literature reviews, LST Act ‘

I Draft Version (5 categories, 29 items) ‘

’ <Step 2> Experts consultation: content validity ‘

‘ Revised Version 1 (5 categories, 29 items) ‘

‘ <Step 3> CI for literacy, applicability (10 adults) |

| Revised Version 2 (5 categories, 29 items) ‘

| <Step 4> Psychometric tests (238 clinical nurses) |

I Revised Version 3 (one dimension, 21 items) ‘

‘ <Step 5> Experts consultation: confirmation ‘

EOL-CDI final version (one dimension, 21 items)

Fig. 1 Five steps of the study

applicable in practice by the law, and POLST which was
totally new policy in Korea was added. Items related to
artificial feeding were also excluded because they were
not negotiable in Korean society and had to be provided.
As a result, a total of 29 items under five categories of
hospice palliative care, terminal/EOL, LST, AD, POLST
was proposed for the further revision process (Fig. 2).
All items were prepared in consideration of the readabil-
ity and clarity, and three answering option of "yes", "no",
“don’t know” was offered upon expert panel’s opinion.
Experts had suggested adding a "don’t know" option as
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some people can answer by guessing or unmarking "yes"
or 'no" if they didn't know the answer, both of which
could lead to inaccurate results. And, of course, the case
of selecting “don’t know” was treated as a not-correct
answer.

Validity consultations (step 2)

A draft version was sent to all expert panel members for
content validity consultations. Meetings for comments
on the draft were conducted face-to-face and/or online as
needed. Categories, items, and draft itself were modified
upon panel members’ opinions (Revised Version 1).

Cognitive interview (Cl, step 3)

In order to ensure the appropriateness of response
time, literacy, expression, and overall length, arrange-
ment of items, CI was conducted. Usually, the subject of
CI should be a person with the same characteristics as
the subject of the actual survey; therefore, adults from
diverse age groups were recruited. Inclusion criteria for
CI participants were voluntarism and communication
capability. Potential participants were excluded if they
had serious physical problems, cognitive and/or mental
dysfunction. While the number of subjects for CI is not
specified, 5-10 people are usually acceptable [12]. There-
fore, in this study, 10 people participated through a con-
venient sampling of 1-3 men and women by age group in
their 20 s through 70 s from the local areas.

Two researchers (SK, IL) operated all the interviews
together, one (SK) led the interview, and the other (IL)
helped and/or co-hosted the session recording on-site
notes and asking supplementary questions. All subjects
were interviewed at their convenience and more than one
interview was carried out when it was necessary.

Prior to CI, three researchers (SK, IL, SWH) prepared
the interview protocol together, and two researchers
who actually run the interview had trained themselves to

Old version

Advance care planning

: proposed in 2013 : advance directives (9 items)

Life-sustaining treatments
: CPR, mechanical ventilation,
tube feeding (6 items)

Terminal and EOL state

: terminal state, unconsciousness, PVS,
brain death, (in)competency, HPC (11 items)

Draft version Terminal/

Hospice/E)alliative
care (5 items)

End-of-life (5 items)

POLST-K

" Li;e—sustaining
(7 items)

Treatment (5 items)

AD
(7 items)

EOL-CDI
: 21 items

AD, POLST-K related items (14 items)
Terminal & EOL state, Competency, CPR, HPC related items (7 items)

treatment Korean, PVS persistent vegetative state

Fig. 2 The flow of conceptual attribution of the multiple standardized phases of the study. AD advance directives, CPR cardiopulmonary
resuscitation, EOL-CDI end-of-life care decision inventory, Eol end-of-life, HPC hospice/palliative care, POLST-K physician’s order of life-sustaining
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familiarize ‘Revised Version 1’ and CI protocol. CI pro-
tocol included following elements in order: general guide
for interviewers; a priori and cognitive interview prepa-
ration including guidance on behavior upon arrival of
subject and instructions to be read to the subject; inter-
view procedure (introduction including ‘think-aloud’
practice, presenting a EOL-CDI ‘Revised Version 1, cog-
nitive interview tips using ‘think-aloud’ and ‘probing; and
wrap up).

One researcher who was conducting the interview
applied the ‘think aloud’ and ‘probing’ methods as appro-
priate [13], and the details are as follows. First, a lead-
ing interviewer requested an interviewee to go through
‘Revised Version 1’ and then asked questions like “How
do you think about it?’, “Do you have any questions about
it?”, “Could you please explain what item # 1 means?’,
and so on. Subsequently, the interviewer asked the sub-
ject about their thoughts and opinions on the ‘Revision
Version 1’ as a whole as well as the items and terms pre-
sented in it. Any difficult or incomprehensible parts in
terms or expressions also were solicited. Each CI ses-
sion took about 50 to 90 min, and after each interview,
the researchers conducted a debriefing. Afterwards item
arrangement, words, expressions, and version itself were
polished based on analysis (Revised Version 2).

Quantitative tests (step 4)
Psychometric tests included construct validity and inter-
nal consistency test, and difficulty and discrimination of
the items also were examined. Since this part of study
was cross-sectional design, the relevant aspects of this
part of study were informed by the STROBE checklist.
The subjects for these procedures were clinical nurses.
Nurse participants were recruited from diverse units of
six hospitals located in three different areas of Korea.
Nurse respondents were recruited without being limited
to units where EOL care is more common, such as the
oncology department. This is because the purpose of this
study was to identify the understanding level of general
clinical nurses’s regardless of their familiarity with the
EOL care decision issues. Therefore, no specific condi-
tion for participation was applied except voluntarism.
The sample size for factor analysis requires a sample of
5-10 people per item number [14, 15], and since there
are 29 items in the ‘Revised Version 2, 150-300 people
were required. On the other hand, in order to use the
2-parameter logistic model for item analysis, around 250
subjects were needed [16]. Therefore, in this study, 250
potential nurse participants were recruited considering
all aspects. In addition to psychometric tests, the Rasch
unidimensional measurement model [17] was applied
since it is recommended to complement traditional
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psychometric approaches if a scale with invariant meas-
urement properties supposed to be proposed [18].

Confirming final version (step 5)

After the quantitative analysis was completed, the results
and the tentative final version were sent to the expert
panel in advance and a meeting was held afterwards. For
this meeting, researchers visited or invited expert panel
members to discuss together, and experts who were una-
ble to participate sent their opinions via email. The final
version based on the experts’ opinions was open to all
expert members and all authors for confirmation.

Data collection

All qualitative and quantitative data were collected after
approval of the project by the Institutional Review Board
(IRB) of C University (No. 1040271-201905-HR-020).
From September 2019 to January 2020, expert consulta-
tion, CI, quantitative data collection were performed in
order.

Data analysis

Cognitive interview

Three researchers separately reviewed all data, namely,
field notes, debriefing data, and transcripts, to analyse CI
data. Then, two researchers who had run the interviews
modified ‘Revised version 1’ together based on analysis
results. If there were any disagreements between them,
the third researcher joined to reach an agreement. Upon
agreement among the three researchers, ‘Revised Version
2’ was settled.

Quantitative data

Psychometric test analyses were performed using IBM
SPSS Statistics 27.0 (IBM SPSS, Chicago, IL, USA), Exel,
and Winstep 4.8.1 program (Winstep Inc., Chicago IL,
USA). The score of each item was converted into a binary
type (correct or incorrect), and the case of answering
‘don’t know’ was considered as incorrect.

To test the difficulty and discrimination of the item,
two methods were applied. First, SPSS and Excel were
used to obtain the difficulty and discrimination of the
item according to the classical theory. The item dif-
ficulty index according to the classical test theory is
calculated using the number of correct answers as
the numerator and the total number of subjects as
the denominator (formula 1). Range of item difficulty
index (P) is 0<P<1. And the item discrimination
index according to the classical test theory is calcu-
lated using the difference between the number of cor-
rect answers in the upper performance group and the
number of correct answers in the lower performance
group (formula 2). Range of item discrimination index
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(R) is—1<R<1. And then the KoreaPlus package of
SPSS 27.0 and Winstep 4.6.1 were used to obtain the
difficulty and discrimination of the item based on the
item response theory (IRT).

P=— 1
5 M
P: item difficulty, R: number of subjects who
responsed right answer, N: total number of subjects

Py P
" Ny N; 2)

R: item discrimination, Py: number of subjects who
responsed correct answer in high performance group,
P, number of subjects who responsed correct answer
in low performance group, Ny;: total number of high
performance group, N;: number of low performance
group.

The validity of the tool was verified through the analy-
sis of the fit of the model and the item fit of the Rasch
model. A principal component analysis of residuals was
performed to confirm the one-dimensionality assump-
tion of the Rasch model, and the Rasch model fit of each
item was confirmed using the mean square residual
(MnSq) of the infit and outfit per each item, and point-
measure correlation was calculated as well. The fit of
the Rasch model can be judged to be appropriate if the
statistical value is located between 0.5 and 1.5 center-
ing on the expected value of 1.0 [19]. However, in this
study, the standard is raised so that the infit MnSq and
outfit MnSq values are 1.3 or more or less than 0.6 and
the Z-value is less than — 2 or more than+ 2.0, and items
outside the criteria were judged as an inappropriate item
and deleted since we want to develop good items that can
be measured not only for medical personnel but also for
general adults. The one-dimensionality assumption of
the Rasch model is satisfied when the variance is at least
40%, and the first eigenvalue variance is less than 3.0 [20].
If the number of individual items per factor is too large,
the measurement error increases, or false correlations
between parameters tend to occur, and the model fit is
deteriorated, which may impair the stability of the esti-
mation. In general, three to four items per factor are rec-
ommended [21]. Based on these contents, the researchers
organized the items, and the researchers reviewed the
appropriateness of the items to be deleted based on the
results of statistical analysis.

(1) Inclusion of items

Decisions on the assignment of items to a factor were
based on the following criteria:
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(a) Item difficult by CTT<80% or item difficult by
IRT > — 2.0 AND Item discrimination by CTT >0.2
or Item discrimination by IRT >0.0

(b) MnSq>1.3 or<0.6 AND Z-value>2.0 or< —2.0
(19]

(c) Point-measure correlation > 0.3

(d) Rasch model’s unidemisionality: variance >40% and
first eigenvalue variance < 3.0 [20]

(e) Three to four items per one factor [21]

Items met all criteria were included and differences
between known groups confirmed for known-groups
validity using t-test. Internal consistency was determined
through person separation reliability to test the sensitiv-
ity of distinguishing high or low knowledge groups and
person separation index to examine the degree to which
study respondents could be differentiated into certain
knowledge groups.

Results

Cognitive interview

A total of ten people participated in CIs (Table 1). Over-
all length, number of items, and answer options of ‘Revi-
sion Version 1’ were reported to be adequate in general.
In the meantime, study participants tended to respond
to the question items as if they were taking a test, stating
as follows: “It’s hard to answer because I don’t know what
this is.....” or “I can’t answer because I don’t know if it is
right or not.....” However, if a participant does not know
the correct answer, it is also meaningful, so a strategy was
required to allow respondents to respond freely. For that

Table 1 Characteristics of the participants for cognitive

interviews (N=10)

Participants Gender Age Education Occupation
level

Participant 1 Male 25 High School  College student

Participant2 ~ Female 22 High School  College student

Participant 3 Female 22 High School  Service worker

Participant4 ~ Male 38 Master's Office worker
degree

Participant5  Female 42 Bachelor's Office worker
degree

Participant6 ~ Male 46 Bachelor's Businessman
degree

Participant 7 Male 47 Ph.D Lecturer

Participant8  Female 51 Bachelor's Public officer
degree

Participant9  Female 66 Middle school None

Participant 10 Female 72 Elementary None
school

Mean +SD 43.104£17.29

Ph.D doctor of philosophy, SD standard deviation
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reason, the phrase was added to the description as fol-
lows: “Please don’t think long about each item and answer
as it comes to your mind. If you don’t know, you can mark
don’t know?” The overall arrangement of categories was
changed in the order of hospice palliative care, terminal/
EOL, LST, AD, and POLST, along with restatement in
some words based on the subjects’ opinions.

Examples of specific modifications are as follows. First,
some expressions were changed in the hospice palliative
care category due to misunderstanding (e.g., provision
of LST — implementation of LST). Regarding the ques-
tion that includes ‘decision-making capacity, participants
in their 60 s and 70 s were especially confused 'decision-
making’ with ‘doctor’s decision, since Korean pronun-
ciation of ‘decision-making’ and ‘doctor’ decision’ is the
same. Therefore, Chinese characters (°|AHEEH] L)
were written as well. Regarding LST, concise expression
was preferred, such as “This is a treatment that extends
the duration of the patient’s death process only” with-
out any additional explanation. AD-related items were
revised according to the legal provisions.

Regarding POLST, participants complained about the
item “If you complete POLST, all medical treatment will
be stopped’, stating that “all medical care” was ambigu-
ous. Instead, they sugggested “all medical care including
pain relievers and antibiotics will be stopped’, and this
suggestion was retained.

Psychometric tests

Study population

Data from 238 study participants were analyzed, exclud-
ing those who did not complete or did not respond out
of 250 potential respondents. On average, study par-
ticipants were 28.0 years old (+5.3) and had worked in
nursing for 62.8 months (4 63.43). In total, 47.4% worked
in the medical-surgical unit, 31.1% in the intensive care
unit or emergency room, 9.7% in oncology, and 11.8% in
other departments. The proportions of participants with
experience in the EOL care, LST Act education, and LST
Act practice were 67.1%, 37.8%, and 64.6%, respectively
(Table 2).

Item analysis

The results of item analysis on 29 items of ‘Revised Ver-
sion 2; including difficulty and discrimination tests of the
items and the range of the item-total correlation (ITC),
are shown in Table 3. The difficulty level by classical
theory is as follows: 7 items (24.1%) of low difficulty (80—
100% correct answer rate), 20 items (69.0%) of intermedi-
ate difficulty (20-80% correct answer rate), and 2 items
(6.9%) of high difficulty (0—19% correct answer rate). The
difficulty of the items through the item response theory
is as follows: 12 very easy items less than — 2.0 (41.4%), 6
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Table 2 General characteristics of the subjects for psychometric
tests (N=238)"

Variables Categories n (%)
Gender Male 5(6.3)
Female 223 (93.7)
Age(yr) <30 186 (78.2)
30-39 35(14.7)
>40 7(7.1)
Spouses No 191 (80.6)
Yes 46 (19.4)
Religious No 153 (64.3)
Yes 85 (35.7)
Education Associate degree 9 (8.0)
Bachelor’s degree 196 (82.4)
Master's degree and higher 23(9.7)
Affiliation General hospital 238 (100.0)
Wards Internal medicine 47 (19.7)
Surgical ward 66 (27.7)
ICU 50 (21.0)
ER (1 1
Oncology 3(9.7)
Others(OBGY, OT, UR) (1 1.8)
Position Staff nurse 207 (87.0)
Physician assistant 8(3.4)
Charge nurse 13 (5.5)
Unit manager 10 (4.2)
Working experience <12 25(10.8)
(months) 12-35 81(34.9)
36-59 52 (22.4)
60-119 45(194)
>120 9(12.5)
EOL care experience No (32 9)
Yes 159 (67.1)
LST Act education No 148 (62.2)
Yes 90 (37.8)
LST Act practice No 84 (354)
Yes 153 (64.6)
Involvement level in LST ~ Low 48 (31.6)
Act practice Moderate 86 (56.6)
High 8(11.8)

*Missing data excluded

SD standard deviation, ICU intensive care unit, ER emergent room, OBGY
obstetric and gynecology, OT ophthalmology, URO urology, EOL end-of-life, LST
life-sustaining treatment

easy items less than — 2.0 to — 0.5 (20.7%), 6 intermediate
items less than — 0.5 to 0.5 (20.7%), 2 difficult items less
than 0.5-2.0 (6.9%), and 3 very difficult items above 2.0
(10.3%).

The discrimination degree of items tested by the clas-
sical theory was 5 items (17.2%) of low discrimination
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Table 3 Initial item analysis of EOL-CDI (29 items) (N =238)

Items Mean+SD Itemdifficulty Discrimination
index index
CTT IRT CcTT IRT
EOL-CDI item 1 097+£018 097 =317 0.0 135
EOL-CDlitem 2 090£030 090 —281 024 091
EOL-CDlitem 3 094+024 094 —252 016 1.48
EOL-CDl item 4 047+£050 048 098 018 0.10
EOL-CDlitem 5 069+£046  0.69 —281 026 0.29
EOL-CDl item 6 063+048 063 =377 023 0.15
EOL-CDlitem 7 0.76 £043 0.76 —470 025 0.25
EOL-CDIitem 8 032+047 032 —630 0.06 -0.12
EOL-CDl'item 9 086+£035 086 —276 023 0.71
EOL-CDlitem 10 0.764+043 0.77 —235 026 0.53
EOL-CDlitem 11 039+£049 039 214 027 0.22
EOL-CDIitem 12 0.87£0.33 0.87 —272 023 0.79
EOL-CDIitem 13 096+£020 096 —252 014 1.87
EOL-CDlitem 14 052£050 052 —0.14 042 047
EOL-CDIitem 15 0.71£045 0.71 —3.12 028 0.30
EOL-CDlitem 16 063+048 063 —039 067 178
EOL-CDlitem 17 0824+039  0.82 —107 057 2.59
EOL-CDlitem 18 0.5040.50 0.50 0.06 0.54 1.04
EOL-CDlitem 19 0114031  0.11 350 024 0.66
EOL-CDlitem 20  0.4540.50 045 0.26 0.66 1.25
EOL-CDlitem 21 0.17£038  0.17 280 025 0.60
EOL-CDlitem22  0.74£044 074 —069 074 2.59
EOL-CDlitem 23 0.73£045 0.73 —081 051 1.66
EOL-CDlitem24  0.71£045 071 —082 061 140
EOL-CDl item 25 0.79+£041 0.79 —104 060 2.03
EOL-CDlitem26  053+050 053 —0.10 056 1.05
EOL-CDlitem 27 041£049 041 047 0.61 0.97
EOL-CDl item 28 029+046 029 0.90 0.57 1.31
EOL-CDlitem29  0.73£045 073 —078 066 1.77
Mean 0.63 —1.18 038 1.03
SD 2.20 0.73

SD standard deviation, EOL-CDI end-of-life care decision inventory, ITC item-total
correlation, CTT classic test theory, IRT item response theory

(less than 0.2), 11 items (38.0%) of intermediate dis-
crimination (less than 0.2-0.4), and 13 items (44.8%) of
high discrimination (more than 0.4). The degree of dis-
crimination of the items through the IRT is as follows:
7 items (24.1%) with little discrimination power (less
than 0.4), 3 items (10.3%) with low power (less than
0.4-0.7), 9 items (31.0%) with adequate power (less
than 0.7-1.4), 4 items (13.8%) with high power (1.4 to
less than 1.7), and 6 items (20.7%) with very high power
(1.7 or more).

The Rash model based on the IRT was used to ana-
lyse the fitness of the item using 28 questions, exclud-
ing item 8 (questions related to the unconscious state)
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with negative discrimination, considering the degree of
difficulty and discrimination using IRT.

Rasch unidimensional measurement model analysis

As a result of Rasch model analysis on 28 items were pri-
marily organized (Table 4). The range of the point-meas-
urement correlation coefficient for each item was 0.2-0.7,
and the items outside the standard value of item fit (0.6—
1.3) were item number 4 (If you receive HPC, LST won't
be provided), 5 (HPC is also available at home), 6 (Termi-
nal disease can be cured with adequate treatment), 13 (A
patient has right to decide LST). After excluding above
four items, a Rasch model analysis of 24 items was con-
ducted again. Consequently, item number 7 (Cancer is a
terminal state), 11 (LST is a treatment that extends the
duration of dying of patients who cannot recover), and 15
(If you are on a ventilator, a tube will be connected to the
airway and breathe through a machine) were identified as
inadequate and removed, and finally, appropriate items
were identified as 21 items.

(1) Goodness-of-fit of the model

Through principal component analysis of a 21-item
version using the standardized residuals of the
Rasch model, it was checked whether the one-
dimensionality, the basic assumption of the Rasch
model analysis, was satisfied. Through this, the
validity of the inner structure of the scale can be
confirmed. Analysis results with 21 items are listed
in Table 5. Specifically, the variance explained by
the Rasch measurement was 44.2%, and the eigen-
value of the first residual variance excluding the
Rasch factor was 2.0, indicating that it supports
one-dimensionality.

The assumption of local independence was tested by
checking residual correlations between items. In
the tool revised in this study, all residual correla-
tion coefficients were found to be less than 0.3, and
item independence was satisfied. To confirmed the
assumption of monotonicity, it was identified that
the threshold values in the correct order appeared
in all items through the person-item map.

(2) Goodness-of-fit of the items

The Rasch model was re-analyzed using 21 items
to obtain the item’s difficulty, item fit, separa-
tion reliability and separation index (Table 6). As
a result, the range of the point-measurement cor-
relation coefficient for each item was 0.2-0.7, and
there were no items showing negative values. The
items that exceeded the standard value of the item
fit (0.6—1.3) of the infit MnSq value and the out-
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Table 4 Item fit statistics and point measure correlation of EOL-CDI (28 items)

EOL-CDI item Logit SE Infit Outfit Point measure correlation
MnSq V4 MnSq z Observed Expected

EOL-CDIlitem 1 —3.17 0.40 0.90 —0.20 0.70 —0.36 042 0.34
EOL-CDIitem 2 —1.79 0.24 0.99 0.02 1.03 0.20 0.40 0.40
EOL-CDlitem 3 —245 030 0.79 —0.88 0.97 0.06 049 037
EOL-CDlitem 4 1.08 0.14 1.23 4.72 1.31 346 017 0.38
EOL-CDlitem 5 —0.01 0.16 1.22 272 1.30 273 0.24 043
EOL-CDIitem 6 0.29 0.15 127 3.82 1.31 3.27 0.20 042
EOL-CDlitem 7 —045 0.17 123 2.23 127 191 0.25 043
EOL-CDlitem 9 —1.24 0.21 1.05 037 115 0.73 037 042
EOL-CDlitem 10 —048 0.17 1.15 1.50 1.19 1.83 0.23 0.35
EOL-CDlitem 11 1.50 0.14 113 2.54 1.19 1.83 0.23 0.35
EOL-CDI item 12 —142 0.22 1.10 0.72 1.08 0.41 0.34 0.41
EOL-CDl'item 13 —2388 0.36 0.90 —0.28 0.59 —0.77 045 035
EOL-CDI item 14 0.88 0.14 1.07 143 1.09 1.19 0.33 0.39
EOL-CDIitem 15 —0.16 0.16 1.21 240 1.25 2.14 0.26 043
EOL-CDl item 16 032 0.15 0.84 —2.70 0.79 —263 0.56 042
EOL-CDI item 17 —0.90 0.19 0.73 —252 0.60 — 265 0.64 043
EOL-CDl item 18 0.98 0.14 0.97 —0.73 0.92 —0.94 042 0.39
EOL-CDI item 19 3.37 0.22 1.00 0.08 0.84 —049 0.21 0.20
EOL-CDI item 20 1.20 0.14 0.90 —221 0.93 —0.82 045 037
EOL-CDl item 21 275 0.18 1.00 0.02 0.97 —0.08 0.25 0.25
EOL-CDl item 22 —0.31 0.16 0.72 —3.50 0.64 —327 0.66 043
EOL-CDl item 23 —0.23 0.16 0.87 —1.59 0.88 —1.02 053 043
EOL-CDl item 24 —0.13 0.16 091 —-1.09 0.85 —135 0.50 043
EOL-CDI item 25 —0.70 0.18 0.85 —1.46 0.66 —242 0.57 043
EOL-CDI item 26 0.82 0.14 0.97 —063 098 —0.23 042 039
EOL-CDl item 27 1.38 0.14 0.95 —-1.09 093 —0.72 0.41 0.36
EOL-CDlitem 28 1.98 0.15 0.90 —1.64 0.80 —1.57 041 032
EOL-CDI item 29 —0.23 0.16 0.84 —1.89 0.89 —0.95 0.54 043
Mean=£SD 0.9940.15 0974022

EOL-CDI end-of-life care decision inventory, MnSq mean-square residual, SE standard error
MnSq of outside range > 1.3 or < 0.6, and Z-value outside range >2.0 or< — 2.0

Table 5 Standardized residuals’variance in eigenvalue units of EOL-CDI final items (N =238)

Eigenvalue Observed (%) Expected (%)
EOL-CDI Total raw variance in observations 37.64 100.0 100.0
(21 items) Raw variance explained by measures 16.64 442 437
Raw variance explained by persons 747 19.8 19.6
Raw variance explained by items 9.17 244 241
Raw unexplained variance (total) 21.00 55.8 56.3
Unexplained variance in 1st contrast 2.04 54 9.7
Unexplained variance in 2nd contrast 1.70 4.5 8.1
Unexplained variance in 3rd contrast 1.56 4.1 74
Unexplained variance in 4th contrast 1.53 4.1 73
Unexplained variance in 5th contrast 1.38 3.7 6.6

EOL-CDI end-of-life care decision inventory
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Table 6 Final version item fit statistics and point measure correlation of EOL-CDI (21 items) (N=238)
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EOL-CDI item Logit SE Infit Outfit Point measure correlation
MnSq z MnSq z Observed Expected

EOL-CDI item 1 —349 0.41 091 —0.18 1.20 0.50 0.36 0.35
EOL-CDI item 2 —2.04 0.25 1.16 0.94 1.33 091 0.36 046
EOL-CDlitem 3 —2.74 031 0.87 —0.55 1.38 0.80 043 040
EOL-CDIitem 9 —143 022 1.26 1.77 157 1.79 0.35 0.50
EOL-CDlitem 10 —0.57 0.18 1.34 287 145 228 033 0.52
EOL-CDlitem 12 —1.63 023 1.65 1.65 1.50 1.48 033 048
EOL-CDl item 14 0.96 0.15 1.28 4.34 148 3.81 0.29 048
EOL-CDlitem 16 033 0.16 0.85 —202 0.78 —1.98 0.60 0.51
EOL-CDlitem 17 —1.04 0.20 0.70 —262 0.58 —2.09 0.67 0.51
EOL-CDlitem 18 1.08 0.15 0.99 —0.15 091 —081 049 048
EOL-CDI item 19 3.63 022 1.01 0.14 0.96 0.02 0.24 0.25
EOL-CDI item 20 1.32 0.15 0.95 —0.96 1.09 0.73 0.48 046
EOL-CDI item 21 2.98 0.18 1.04 042 1.25 0.89 0.26 0.31
EOL-CDI item 22 —0.38 0.18 0.73 —2.88 0.68 —2.18 0.67 0.52
EOL-CDl item 23 —0.29 0.17 0.89 —1.19 0.98 —0.07 0.58 0.52
EOL-CDI item 24 —0.17 017 0.97 —0.27 0.88 —0.78 0.55 0.52
EOL-CDI item 25 —0.81 0.19 0.84 —138 0.66 —1.85 0.62 0.52
EOL-CDI item 26 0.90 0.15 1.00 —0.04 0.97 —0.21 049 0.49
EOL-CDI item 27 1.52 0.15 1.01 0.73 1.04 0.35 042 0.44
EOL-CDI item 28 2.16 0.16 0.89 —1.63 0.75 — 140 046 039
EOL-CDl item 29 —0.29 0.17 0.85 —1.61 0.88 —0.74 0.60 052
Mean £ SD 0.9940.17 1.06+0.30

PCA of standardized residuals’ 1 factor eigen value =2.04

EOL-CDI, end-of-life care decision inventory; MnSq, mean-square residual; SE, standard error

MnSq of outside range > 1.3 or < 0.6, and Z-value outside range>2.0 or< —2.0

fit MnSq value were one item (A patient in EOL

period does not have decision-making capacity).
The infit MnSq 1.3, Z-value 2.8, outfit MnSq 1.5,
and Z-value 2.3 exceeded the standard value of the
item fit (0.6—1.3), but the point-measure correla-
tion was 0.3. Since it exceeded 0.3, it was decided
not to remove it from the inventory. In addition, the
item characteristic curve (ICC) was used to confirm
the suitability of the item (Fig. 3). Figure 3 demon-
strates the relationship between EOL-CDI and the
probability of a correct response monotonically
increases for the 21 EOL-CDI items. This means
that the more awareness/knowledge a respondent
has, the more likely they are to respond correctly to
an item. Looking at the relative difficulty according
to the position of the graph, item 11 is the most dif-
ficult item because it is the rightmost item on the
y-axis, and item 1 is the easiest item because it is
the leftmost item.

(3) Construct validity

The known-group validity was implemented to iden-
tify the differences between relevant groups. As a
result, it was found that the group who had edu-
cated about LST Act (t=4.6, p<0.001), and the
group with EOL care experience (t=2.3, p=0.024),
and the group working in the setting practicing the
LST Act (t=3.1, p=0.002) showed a significantly
higher level of knowledge than the opposite groups,
respectively. Thereby, the construct validity through
the known-group validity was confirmed (Table 7).

(4) Reliability

Internal consistency was verified on 21 items through

person separation reliability and person separation index
(Table 8). As a result, the person separation index was
1.81, which was an acceptable level of 1.5 or higher, and



Kim et al. Health and Quality of Life Outcomes (2022) 20:48

Page 10 of 14

Probability

Fig. 3 Item characteristics curve for final 21 items

Table 7 Known-groups validity of EOL-CDI (N=238)*

Group n Mean+SD t p

LST Act education Yes 90 14.82+331 457 <0.001
No 148 12.58+4.19

EOL care experience Yes 159 13.834+381 227 0.024
No 78 12.58+4.35

LST Act practice Yes 153 14.07£3.58 3.12 0.002
No 84 1227 +4.54

*Missing data excluded

EOL-CDI end-of-life care decision inventory, EoL end-of-life, LST life-sustaining
treatment

Table 8 Reliability of EOL-CDI (21 item)

Separation reliability Separation
index
Item 0.99 8.17
Person 0.77 1.81

Cronbach's alpha (KR-20) 0.81

EOL-CDI end-of-life care decision inventory, ACP advance care planning

the person separation reliability was 0.8, corresponding
to Cronbach’s alpha (KR-20) reliability of 0.8.

Final version

Through verification of the validity/reliability of the
tool and discrimination/difficulty of items, it was finally
confirmed as one dimension with 21 items. The item
is responded to as ’Yes, 'No, or ’don’t know’ The cor-
rect answer for each item is scored as 1 point, and other
responses are scored as 0 points. The total score ranges
from O to 21. Therefore, the higher the score, the higher
the level of understanding about EOL care decisions.
Other than total score, whether or not target people
understand the contents of each item also meaningful.
And, final version was named EOL Care Decision Inven-
tory (EOL-CDI).

Discussion

This study was conducted to present a tool that evalu-
ates adults’ and clinical nurses’ understanding of EOL
care decisions by updating and validating an existing
tool. To achieve the study purpose, we carried out pro-
cesses deemed necessary to secure readability, validity,
reliability, and feasibility. All processes were focused on
accordance with applicable/current law and actual clini-
cal practice.
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For the final version, the authors and expert panel
members reviewed all the processes and unanimously
agreed to keep the items of ‘definition of terminal and
EOL state’ that was suggested to be excluded by Rasch
analysis. The reason for retaining these two items was
obvious, and that is, these are an indispensable prerequi-
site for understanding ACP, LST, hospice palliative care,
and other issues related to EOL care decisions. Conse-
quently, the final version has been named ‘inventory’
instead of ‘questionnaire’

The two attributes of ‘terminal/EOL care’ and ‘ACP’
were included as one dimension in EOL-CDI. Although
these two attributes can be considered as two different
dimensions, one-dimensionality was supported by Rasch
Model and it is encouraging result since they are equally
important in the EOL care decision making process.
Moreover, the LST act in Korea specifies these two con-
tents as must-addressed contents in discussing EOL care.

Related to ‘terminal/EOL care; 7 items of hospice palli-
ative care, terminal/EOL period, and LST were included,
and ‘ACP’ comprised 14 items of AD and POLST < See
“Appendix 1”>. The content of EOL-CDI was validated
through expert consultation and quantitative methods
and the appropriate level of readability and difficulty/
feasibility was ensured through CIs and difficulty/dis-
crimination tests respectively. The overall reliability of
the KR-20 was 0.8, which can be considered high [22, 23],
so it is judged to be suitable to evaluate understand-
ing level of different groups. The "unconscious state’ was
eliminated first in the process of revising 29 items in the
5 categories proposed in the draft into ‘Revised Version
2’ In fact, the unconscious state, similar to persistant veg-
etative state, was considered an omission from the draft
version. However, some experts recommended keeping
it because of its importance related to decision-making
capacity. However, as a result of the analysis, it failed to
show enough discriminating power, so it was eliminated.
The definition of unconsciousness is "a state in which the
ability to maintain an awareness of oneself and the envi-
ronment is lost, while the responsiveness to environmen-
tal stimuli is significantly reduced" [24]. Unconsciousness
is broadly used interchangeably with coma, which refers
to a “severe unconscious state due to decreased cerebral
activity” [25] and is often confused with persistent veg-
etative state, especially among the general population. As
such, confusion increases further when it goes with com-
plex neurological diagnostic requirements, so its exclu-
sion from the tool is considered valid.

For the ’terminal/EOL care’ related items, a total of 7
items of hospice palliative care, decision-making capac-
ity, and LST were included. Each item was presented
plainly at the basic level. As such, it can be seen that the
statement of knowledge related to EOL care decisions
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does not need to be specific or detailed in light of the fact
that this tool consists of items that briefly describe each
topic. In particular, with regard to ’terminal/EOL, items
of decision-making capacity remained, and it is meaning-
ful considering that it is important legally and ethically in
EOL care decisions. In fact, the EOL care decision path is
completely different depending on the decision-making
capacity. In addition, considering that decision-making
capacity or consent capability is an important factor in
making decisions about one’s body [26], it is appropriate
that these are included in the tool. In terms of ethics, the
ability to make decisions about one’s own body is consist-
ent with the bioethical principle of respect for humans
and autonomy [27]. Decision-making capacity is particu-
larly important in terminal/EOL care decisions, which is
also a major condition of AD of the patient self-determi-
nation act (PSDA) in the United States [28]. In addition,
the LST Act in Korea deals with decision-making capac-
ity seriously, so it is essential to check its understanding
level among all stakeholders.

In the case of LST, there are differences in the scope
and contents according to scholars, groups, and coun-
tries. Among the diverse list of LSTs, we included two
approaches (mechanical ventilation and cardiopulmo-
nary resuscitation, CPR) on the notion of being unlikely
to be changed or controversial. However, only CPR was
included in the tool after analysing the Rasch model.
Mechanical ventilation, CPR, and tube feeding are usually
included in the scope of 'resuscitation’ in an address of
Pope Pius XII to anaesthesiologists [29], which is still an
important reference for EOL care decisions. Nonetheless,
tube feeding was excluded from the beginning because it
was not specified in the LST Act in Korea. Compared to
tube feeding, mechanical ventilation is listed in the Act
and has become a major subject to decide on its applica-
tion in EOL. For this reason, it is unexpected yet interest-
ing that mechanical ventilation was also excluded from
the draft after analysis. One possible answer can be found
in an address of Pope Pius XII. In particular, Pope Pius
XII distinguishes between ordinary means and extreme
unction with regard to these medical treatments [29].
That is, presenting as an important criterion what serious
burdens are entailed on patients or others according to
people, places, times, and cultural contexts, overly strict
obligations will be too burdensome for most humans,
and pursuing higher and more important virtues can be
difficult [29]. In other words, considering that the impor-
tance of the context in which the patient is placed is
pointed out rather than the type of LST, it can be seen as
disproving that the understanding of individual LST itself
may not be important in decision-making.

Next, related to 'ACP; all 14 items related to AD and
POLST presented in ‘Revised Version 2’ were maintained.
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AD and POLST are the documents prepared through
ACP and are also specified in the LST Act. This is simi-
lar to the PSDA in the United States, but in PSDA, AD
was the core content when it started. Since then, in the
United States, POLST began to be activated in 2004 by
forming a POLST advisory group due to low usage of AD
[30]. Likewise, POLST was also introduced in Korea and
became an important document in clinical settings as it
was legislated. These two documents are relatively new to
Koreans, and the terms are somewhat similar in Korean
language, so they are likely to be confused, requiring a
relatively detailed understanding of these documents.
For that reason, items that required awareness, such as
the definition, the subject and completion process, and
clinical issues, were organized into the draft version.
Subsequently, these topics were recognized as impor-
tant in expert consultation, so it is natural that they are
finally included in the tool. The final version of the EOL-
CDI was confirmed via processes including meticulous
reviews of literature and laws, clinical expert consulta-
tions, and qualitative and quantitative examinations. We
attempted to present a feasible tool in a way that was
scientifically and practically appropriate. And, we sug-
gest that EOL-CDI be used as a checklist that can guide
education related to EOL care decisions as well as a tool
to evaluate the understanding level of diverse groups.
When EOL-CDI is used for knowledge evaluation pur-
poses, total score and item-specific answers are available
for analysis.

The current study has a number of limitations. First,
the survey respondents were clinical nurses, and addi-
tional researches are needed for further verification of
the validity and reliability of the tool targeting diverse
groups. Second, minimum clinical important differ-
ence was not available from this study and should be
further estimated especially for intervention study. And
finally, unidimensional IRT was performed in this study
since study results revealed one dimensionality and two
attributes at the same time. And this analytic approach
might be debatable, considering multidimensional IRT
analysis provides information on factor structure and the
underlying pattern of item responses by combining the
advantages of CTT and IRT [31]. When the entire project
including adults and elderly population is completed in
the near future, more concrete results would be possible.

Conclusion

EOL care decisions are an important issue in Korea
and can cause subtle, ethical and philosophical anguish
in that the consequences are in contact with death. For
that reason, self-determination has become more impor-
tant, and, in order to practice self-determination, there
are certain informations that people should be aware of.
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Therefore, we tried to present a tool to identify people’s
understanding level about relevant informations by revis-
ing an existing tool developed before the law was enacted.
The revised tool would help researchers and clinicians
explore diverse population’s awareness level about issues
related to EOL care decisions.

Appendix: EOL-CDI

HPC is care that helps terminally ill patients die naturally and
comfortably

Painkillers would be stopped in HPC situation

Basic medical services, such as nutrition, are provided when receiv-
ing HPC

A terminally ill patient does not have the ability to make decisions
A dying patient does not have the ability to make decisions

LST is the treatment to treat disease

CPR is performed when the heart or breathing stops

AD is available to adults aged 19 or older

AD is a document that specifies whether or not an adult wants LST
in case he/she loses his/her ability to make a decision in advance

AD can be prepared by a family member on behalf of a patient

A patient may designate an agent to make a medical decision on
his/her behalf using AD

AD must be prepared in the designated institution

In order to prepare AD, you need professional help either from a
doctor or a nurse

AD can be changed or abolished at any time

POLST is the document completed in advance about terminally ill
or dying patients wishes for LST at EOL

POLST should be completed after the doctor explains it directly to
the patient

POLST cannot be changed once it is completed

POLST can be completed by the opinion of the family instead of
the patient

POLST is a document completed by a doctor
Other documents (DNR) allow to be used instead of POLST

After completion of POLST, all medical services including painkillers
and antibiotics will be suspended

EOL-CDI end-of-life care decision inventory, EOL end-of-life, HPC hospice and
palliative care, LST life-sustaining treatment, CPR cardiopulomary resuscitation,
ACP advance care planning, AD advance directives, POLST a physician’s order of
life-sustaining treatment, DNR do-not-resuscitate

Abbreviations

ACP: Advanced care planning; AD: Advanced directives; Cl: Cognitive inter-
view; CPR: Cardiopulmonary resuscitation; EOL: End-of-life; EOL-CDI: End-of-life
care decision inventory; ER: Emergency room; HPC: Hospice palliative care;
ICU: Intensive Care Unit; IRB: Institutional Review Board; IRT: Item response
theory; ITC: Item-total correlation; KR-20: Kuder-Richardson formula 20; LST:
Life-sustaining treatment; MnSqg: Mean square residual; POLST: Physician’s
Order of life-sustaining treatment; PSDA: Patient self-determination act; PVS:
Persistent vegetative state; QOL: Quality of Life; SDM: Shared decision-making.
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