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Abstract 

Background: Decisions about resuscitation preference is an essential part of patient-centered care but a prerequisite 
is having an idea about which questions to ask and understand how such questions may be clustered in dimensions. 
The European Resuscitation Council Guidelines 2021 encourages resuscitation shared decision making in emergency 
care treatment plans and needs and experiences of people approaching end-of-life have been characterized within 
the physical, psychological, social, and spiritual dimensions. We aimed to develop, test, and validate the dimensional-
ity of items that may influence resuscitation preference in older Emergency Department (ED) patients.

Methods: A 36-item questionnaire was designed based on qualitative interviews exploring what matters and 
what may influence resuscitation preference and existing literature. Items were organized in physical, psychological, 
social, and spiritual dimensions. Initial pilot-testing to assess content validity included ten older community-dwelling 
persons. Field-testing, confirmatory factor analysis and post-hoc bifactor analysis was performed on 269 older ED 
patients. Several model fit indexes and reliability coefficients (explained common variance (ECV) and omega values) 
were computed to evaluate structural validity, dimensionality, and model-based reliability.

Results: Items were reduced from 36 to 26 in field testing. Items concerning religious beliefs from the spiritual 
dimension were misunderstood and deemed unimportant by older ED patients. Remaining items concerned physical 
functioning in daily living, coping, self-control in life, optimism, overall mood, quality of life and social participation in 
life. Confirmatory factor analysis displayed poor fit, whereas post-hoc bifactor analysis displayed satisfactory goodness 
of fit (χ2 =562.335 (p<0.001); root mean square error of approximation=0.063 (90% CI [0.055;0.070])). The self-assessed 
independence may be the bifactor explaining what matters to older ED patients’ resuscitation preference.

Conclusions: We developed a questionnaire and investigated the dimensionality of what matters and may influ-
ence resuscitation preference among older ED patients. We could not confirm a spiritual dimension. Also, in bifactor 
analysis the expected dimensions were overruled by an overall explanatory general factor suggesting independence 
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to be of particular importance for clinicians practicing resuscitation discussions in EDs. Studies to investigate how 
independence may relate to patients’ choice of resuscitation preference are needed.

Keywords: Resuscitation, Preferences, End of life, Emergency department, Independence, Bifactor analysis

Introduction
Shared decision making and the question “What matters 
to you?” is important for the practice of patient-centered 
care [1]. This entails understanding what matters to the 
patient before weighing treatment options against val-
ues and preferences [2, 3]. Conversations about resusci-
tation options is often the preferred subject for shared 
decision making among patients in the hospital setting 
and therefore resuscitation shared decision making with 
older patients should be prioritized by clinicians [4, 5]. 
Here, the Emergency Department (ED) setting in par-
ticular has been proposed as a “teachable moment” for 
patients in conversations about goals-of-care [6]. Older 
people’s visit to the ED not rarely mark the beginning of 
end-of-life (EOL) [7, 8] and the European Resuscitation 
Council Guidelines 2021 encourages resuscitation shared 
decision making in emergency care treatment plans [9]. 
The questions to consider together with older patients in 
relation to shared decision making is likely to be depend-
ent on the individual patient’s healthcare condition, func-
tional and mental capacity, and the clinical setting in 
which the questions are framed. Qualitative longitudinal 
studies have characterized different needs, experiences, 
and priorities among different groups of older patients 
approaching the EOL with four dimensions: the physi-
cal, psychological, social, and existential/spiritual dimen-
sion [10–12]. Importantly, these physical, psychological, 
social, and spiritual dimensions were described as trajec-
tories of loss and adaptation towards EOL with different 
patterns according to patients with different functional 
decline [13]. Having such dimensions in mind might help 
clinicians to know what to offer and when [13].

We have previously interviewed older Danes about 
what matters at EOL and what may influence resuscita-
tion preferences [5]. In relation to resuscitation shared 
decision making, clinicians are encouraged to shift the 
focus from an isolated cardiopulmonary resuscitation 
(CPR) decisions to making personalized plans on broader 
emergency care and treatment [14]. Dimensions of par-
ticular importance to be considered by clinicians when 
CPR decisions are incorporated in such treatment plans 
are highly relevant knowledge. Investigation of such 
items structured in dimensions have not been conducted 
in the ED setting. Hence, we aimed to develop, test, and 
perform structural validation of items that may influence 
resuscitation preference among older Danes in the ED 
setting.

Methods
This study presents the development, pilot and field-
testing, and evaluation of the structural validity of a self-
reported questionnaire.

Development and field‑testing of the questionnaire
To generate items and assess relevant dimensions for 
resuscitation shared decision making, we developed and 
field-tested a questionnaire using the six steps described 
by de Vet et  al [15]. Step 1: The construct we intended 
to measure was defined, i.e., what matters in relation to 
resuscitation preference for older people. Step 2: Based 
on existing literature, we conceptualized four dimen-
sions of what matters, previously suggested to be impor-
tant at EOL; physical, psychological, social, and spiritual 
[10–13]. Step 3: We used qualitative data from our prior 
study [5] and performed a theoretical analysis on these 
data to generate items supported by underlying quotes. 
We were also inspired by previous literature [16]. Items 
were selected, pooled in dimensions, and refined by 
clinical experts during meetings in an ongoing process. 
Differences in opinion were solved in arbitration meet-
ings. Step 4: A easily understood scale, the 5-point Lik-
ert response scale was chosen with 5 representing the 
“best” score, (e.g., “Very much” =5, “Quite a bit” =4, 
“Somewhat” =3, “A little bit” =2, and “Not at all” =1). 
Responses were allowed to vary depending on the specific 
item and the completing of these were thoroughly tested 
by experts and older participants. Step 5: The question-
naire was pilot tested on ten older adults, selected by pur-
posive sampling [17]. Using semi-structured face-to-face 
interviews, we assessed comprehensibility, completeness, 
relevance, acceptability, and feasibility of items. We used 
the techniques “thinking aloud” and “probing” to assess 
face and content validity [18]. The pilot test consisted of 
two rounds of interviews; First, with “independent and 
healthy” community-dwelling older adults, and; Second, 
with chronic ill older adults with/or without experience 
of an ED admission. The questionnaire was adapted and 
evaluated twice between interviews (Fig. 1). Step 6: In the 
final field-testing step, we investigated internal consist-
ency and structural validity using a cross-sectional study 
design. All steps are visually presented in an overview in 
additional file 1.
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Participants and setting
We included patients ≥ 65 years of age admitted to over-
night ED stay with a medical condition. Patients were 
excluded if they did not speak Danish, had known demen-
tia, had a positive Confusion Assessment Method score 
[19], were treated in the resuscitation bay, or were unable 
to provide consent. Patients were consecutively sampled 
during daytime hours on workdays based on admission-
list in the last 24-hours. Recruitment took place at four 
EDs in the Southern Denmark Region between July and 
November 2019. Patients were informed in written and 
verbally prior to the completion of the questionnaire both 
regarding the items included and the question concern-
ing their preference for resuscitation (additional file 2).

Data collection
Patients filled in the questionnaire (additional file  3), 
which in the end contained the resuscitation preference 
question and some demographical questions. Patients 
rated their own level in physical, psychological, social, 
and spiritual items. We collected the following demo-
graphic information: Age, living arrangement, marital 
status, educational level, loss of near relative or friend, 
recollection of any previous EOL conversations with a 
physician, and if they had an Advanced Care Directive. 
Resuscitation preference was obtained by the question: 

“In your current state of health, do you wish that phy-
sicians should try to intervene if your heart stops beat-
ing?” Responses were divided in four categories: 
“Cardiopulmonary Resuscitation (CPR)” (those who defi-
nitely wanted CPR), “Do not resuscitate” (those who defi-
nitely did NOT want CPR), “Uncertain” (which included 
“I think I want”, “I do not think I want”, and “I’m not 
sure”), and “I prefer not to answer”.

Research assistants assessed cognitive impairment 
using the Abbreviated Mental Test Score [20]. We used 
the Barthel Index to measure the level of dependency 
in daily living [21] and EuroQoL 5-Dimensions 5-Level 
index to measure health status and patient reported qual-
ity of life [22, 23], see additional file 4.

Patients completed the study questionnaire using 
an iPad pro 12.9". The setup of the screen was visually 
adapted for older adults. Data was recorded and stored 
using REDcap from the Open Patient data Explorative 
Network at the University of Southern Denmark [24].

Statistical analysis
Continuous variables were summarized using median 
and interquartile range (IQR) or mean and standard devi-
ation (SD) as appropriate.

Fig 1 Pilot and field test of items in the questionnaire. The testing phase; qualitative pilot test with two rounds of adaptation and evaluation of 
items in the questionnaire. In the end, a final version 3 of the questionnaire was ready for a quantitative field test.
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Item score‑distribution
To ascertain discriminative power of items, distribu-
tions of response categories were visualized. A priori, we 
accepted <3% missing scores and scores of 3-15% were 
discussed by two authors (SH and JSJ), weighing the 
importance of the specific item against possible omission. 
Items with >15% missing responses were discarded as 
recommended [15].

Internal consistency of items, inter‑item, and item‑total 
correlation
We evaluated internal consistency by Cronbach’s Alpha 
and examined inter-item correlation for content overlap 
within each dimension [15]. An item-total correlation 
<0.3 was indicative of insufficient correlation, and dis-
crimination ability and deletion were arbitrated.

Structural Validation
Structural validity of conceptualized dimensions
Two models were tested using a three or four-dimen-
sional hypotheses. Model 1 included a physical, psycho-
logical, social, and spiritual dimension (factors), derived 
from step 2 and the theoretical analysis of qualitative data 
described in step 3. Model 2 consisted of three dimen-
sions (factors), excluding the spiritual dimension and 
psychological item five (Ps5).

Models were fitted using Confirmatory Factor Analy-
sis (CFA) [25], with weighted least squares mean varia-
tion estimation [26]. Fit was assessed by  Chi2 goodness 
of fit test, the Root Mean Square Error of Approxima-
tion (RMSEA), the Comparative Fit Index (CFI), the 
Tucker-Lewis Index (TLI), and the Standardized Root 
Mean square residual (SRMR). Models presented a good 
fit with the goodness of fit test of larger p-values and 
RMSEA<0.06, CFI>0.95, TLI>0.95, and SRMR<0.08 [27, 
28].

Post‑hoc bifactor analysis
We initially structured our items in four dimensions. 
However, due to poor fits of the CFA models, a bifactor 
analysis was chosen to further investigate the dimension-
ality of the questionnaire [29]. For a measure to validly 
represent a multidimensional construct, multiple items 
with heterogenous content needs to be included [30]. 
The researcher is challenged to balance between trying 
to measure one thing while simultaneously measuring 
diverse aspects of this same thing [30]. A bifactor analy-
sis reveals valuable information about item response data 
that or more or less consistent with both unidimensional 
(e.g. a strong general factor) and multidimensional (two 
or more correlated group factors) measurement models 
[29]. We therefore performed a bifactor analysis post-hoc 

to assess if the conceptualized multidimensional ques-
tionnaire of what matters instead could be unidimen-
sional with an overruling general factor for what matters. 
In the bifactor model, each item was allowed to load on 
to two factors, the dimension it is assumed to measure 
and a general factor. It specifies correlations among items 
that can be accounted for by a general factor [29].

Measures of dimensionality in the bifactor model
To determine if the bifactor model was appropriate, the 
strength of the observed dimensionality was assessed 
using Explained Common Variance  (ECVgen), which 
explains the proportion of common variance across items 
explained by the general factor. Also, biased estimates in 
factor loadings might be induced when forcing multidi-
mensional data into a unidimensional model was evalu-
ated using the Percent of Uncontaminated Correlations 
(PUC) [29, 31]. Finally, the percent of Common Variance 
for a single item (I-ECV) was calculated, this measure 
indicates what is accounted for by the general factor. All 
three parameters (ECV, PUC, and I-ECV) were used in 
combination to determine whether the multidimensional 
data should instead be a unidimensional model with an 
overall general factor [31].

Reliability
Reliability of the bifactor model was assessed by Omega 
coefficients. Omega accounts for congeneric factor load-
ings in the model and Omega Hierarchical estimates the 
proportion of variance in total scores that can be attrib-
uted to a single general factor [29].

Sample size
As a rule of thumb, to obtain robust factor loadings for 
the structural validity the sample size was aimed to be at 
least seven participants per item [15].

We used Stata/IC 16.0 (StataCorp. 2019. Stata Statisti-
cal Software: Release 16. College Station, TX: StataCorp 
LLC) and MPlus 8.1 [26] to conduct the data analyses.

Results

Questionnaire development
A total of 61 items were generated and reduced to 36 
after arbitration. Included items are listed in Table 1. The 
36-item questionnaire was overall found relevant by 93% 
of the older participants in the pilot test (additional file 3). 
Item Ps5 “comfortable with needing help” was rephrased 
several times due to low comprehension in Danish and 
translation difficulties. Notably, most participants who 
did not identify themselves as spiritual or religious in 
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Table 1 Item distribution of the 36 questions within the physical, psychological, social, and spiritual dimensions of the questionnaire.

Item number and 
question

Response options Missing n (%)

Physical Dimension 
(P1‑P9)

Not at all
n (%)

A little bit
n (%)

Somewhat n (%) Quite a bit/lot
n (%)

Very much
n (%)

P1. Getting outside the 
home

129(48) 40(15) 30(11) 36(13) 34(13) 0

P2. Limitations in dress-
ing or bathing

165(61) 52(19) 25(9) 14(5) 13(5) 0

P3. Limitations in daily 
activities

92(34) 60(22) 55(20) 44(16) 18(7) 0

P6. Pain 27(10) 53(20) 63(23) 61(23) 65(24) 0

P7. Pain interfere with 
daily living

61(23) 68(25) 58(22) 53(20) 29(11) 0

P8. Fatigue in general 35(13) 55(20) 62(23) 80(30) 37(14) 0

P9. Fatigue interfere 
with physical function-
ing

41(15) 71(26) 58(22) 60(22) 39(15) 0

Very much Quite a bit Somewhat A little bit Not at all
P4. Managing personal 
hygiene

186(69) 45(17) 25(9) 11(4) 2(1) 0

Excellent Very Good Good Fair Poor
P5. Overall physical 
health

46(17) 86(32) 62(23) 58(22) 17(6) 0

Psychological Dimen‑
sion (Ps1‑Ps9)

Very confident Quite confident Somewhat confident Little confident Not at all confident

Ps1. Symptom manage-
ment at home

49(18) 94(35) 76(28) 36(13) 14(5) 0

Ps2. Humoristic despite 
symptoms

92(34) 100(37) 54(20) 20(7) 3(1) 0

Ps3. Coping daily living 56(21) 108(40) 62(23) 37(14) 6(2) 0

Ps4. Coping worsening 
in health

57(21) 110(41) 65(24) 28(10) 9(3) 0

Very much Quite a bit Somewhat A little bit Not at all
Ps5. Comfortable of 
needing help

39(15) 69(26) 76(28) 39(15) 46(17) 0

Ps6. Self-control in life 96(36) 95(35) 56(21) 17(6) 5(2) 0

Ps7. Positive about the 
future

76(28) 87(32) 67(25) 34(13) 5(2) 0

Excellent Very Good Good Fair Poor
Ps8. Overall mood 52(19) 106(39) 65(24) 37(14) 9(3) 0

Ps9. Overall quality 
of life

33(12) 90(33) 79(29) 53(20) 14(5) 0

Social Dimension 
(1S‑9S)

Always Usually Sometimes Rarely Never

S1. Talk about heath 163(61) 61(23) 28(10) 12(4) 4(1) 1(0.4)

S2. Share worries and 
fears

158(59) 57(21) 33(12) 13(5) 7(3) 1(0.4)

S3. Support from family 203(75) 33(12) 15(6) 6(2) 11(4) 1(0.4)

S4. Support from others 97(36) 77(29) 55(20) 17(6) 22(8) 1(0.4)

S5. Support from GP 120(45) 102(38) 29(11) 17(6) 0(0) 1(0.4)

S6. Feeling needed 131(49) 77(29) 37(14) 11(4) 12(4) 1(0.4)

Not at all A little bit Somewhat Quite a bit Very much
S7. Feeling lonely 180(67) 48(18) 22(8) 13(3) 5(2) 1(0.4)

S8. Burden to others 167(62) 66(25) 25(9) 8(3) 2(1) 1(0.4)

S9. Limitations in partici-
pating social activities

89(33) 74(28) 47(17) 34(13) 24(9) 1(0.4)
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items Sp1-2 “spiritual person” and “religious person” gen-
erally misunderstood the meaning of the Danish word for 
“spiritual” and did not find items Sp3-5 “spiritual or reli-
gious beliefs”, “praying”, and “beliefs strengthen when ill” 
from the spiritual dimension relevant.

Field test
In the field test, 470 older patients were included and 
269 (57%) completed the questionnaire. The most com-
mon reasons for declining to participate were acute 
illness (38%) or mental distress (25%). The median age 
was 76 years (IQR: 71-81), 112 (41%) were women, and 
188 (70%) were independent in daily living (Barthel 
Index≥90) (Table  2). Twenty-four percent did “defi-
nitely not” want CPR in case of cardiac arrest in their 
current health state, whereas 27.7% definitely preferred 
CPR. Among the older patients, one out of three were 
uncertain (Table 2).

Item score‑distribution
Participants used all response categories and most fre-
quently the “best level” on the 5-point Likert response 
scale. Items Sp3-Sp5 “spiritual or religious beliefs”, 
“praying”, and “beliefs strengthen when ill” had 79 miss-
ing values and accounted for 30% (Table 1). In all other 
items, less than 1% were missing.

Internal consistency of items, inter-item, and item-
total correlation

The internal consistency measured by Cronbach’s 
Alpha of the four dimensions ranged from 0.70-0.86 
(Table  3). We found an inter-item correlation above 

0.3, except for Ps5 “comfortable with needing help” and 
spiritual item 6 (Sp6) “meaning and purpose” (Table 3). 
Item Ps5 and Sp6 also had the lowest item-total corre-
lations of -0.11 and -0.17, respectively.

Structural validation
Confirmatory factor analysis
Model 1 were distributed with nine items loading on 
each factor for the physical, psychological, social, and 
spiritual dimension. Overall model fit indexes revealed 
a poor model fit (Table 4).

Model 2 comprised 26 items loading on three fac-
tors (physical, psychological, and social dimension). 
All factor loadings were larger than 0.5 except for item 
S5 “support from General Practitioner” (factor load of 
0.3). Again, the fit indexes revealed a poor model fit 
(Table 4).

Post hoc analysis: bifactor model
The bifactor analysis on model 1 and 2 revealed infor-
mation of the dimensionality of the items in the ques-
tionnaire and fitted data well. Model 2 excluding the 
spiritual dimension demonstrated best overall good-
ness of fit with  Chi2=562.335 (p<0.001), RMSEA=0.063 
(90% CI [0.055;0.070]), CFI=0.968, TLI=0.962, and 
a SRMR=0.055 (Table  4). We found most items were 
stronger measures of the general factor what matters 
than the specific factors (the dimensions) (Fig. 2.). Items 
which load stronger onto the general factor what mat-
ters include activities of daily living (ADL) items, over-
all self-reported health, symptom management, coping, 
autonomy, optimism, overall mood, self-reported quality 

Table 1 (continued)

Item number and 
question

Response options Missing n (%)

Spiritual Dimension 
(Sp1‑Sp9)

Very much Quite a bit Somewhat A little bit Not at all

Sp1 Spiritual person 12(4) 27(10) 37(14) 31(12) 161(60) 1(0.4)

Sp2. Religious person 17(6) 26(10) 46(17) 76(28) 103(38) 1(0.4)

Sp3. Spiritual or religious 
beliefs

15(6) 33(12) 32(12) 38(14) 72(27) 79(30)

Sp4. Praying 15(6) 19(7) 20(7) 38(14) 98(36) 79(30)

Sp5. Beliefs strengthen 
when ill

12(4) 12(4) 31(12) 31(12) 104(39) 79(30)

Sp6. Meaning and 
purpose in life

8(3) 26(10) 81(30) 77(29) 76(28) 1(0.4)

Sp7. Thoughts of death 20(7) 37(14) 85(32) 73(27) 53(20) 1(0.4)

Sp8. Planned funeral 29(11) 27(10) 35(13) 60(22) 116(43) 2(0.7)

Perfectly acceptable Acceptable Neutral Unacceptable Totally unacceptable
Sp9. Acceptable to talk 
about death

35(13) 96(36) 110(41) 19(7) 6(2) 3(1)
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of life, loneliness, burden to other, and social participa-
tion in activities.

Model based reliability analyses
We found high reliability with Omega of 0.96 for the gen-
eral factor and 0.93, 0.92, and 0.88 for the physical, psy-
chological, and social dimensions, respectively. However, 
once we accounted for the general factor, the Omega 
Hierarchical dropped markedly and ranged from 0.19-
0.38 for the specific dimensions, together with a high 
Omega Hierarchical of 0.83 for the general factor. This 
underscored a strong general factor accounting for the 
reliable variance in an individuals’ overall responses.

Discussion
This study is the first to investigate which items to con-
sider in shared decision making for resuscitation pref-
erences in the ED setting. We did not find that the 
previously identified items where related to four separate 
dimensions as has been described in palliative care. Items 
related to the spiritual dimension could be excluded, and 
the expected multidimensionality of the remaining items 

Table 2 Sociodemographic and characteristics of the study 
population in the field test of the questionnaire (n=269).

Characteristics Study Population 
n=269

Sex, female, n (%) 112 (41.6)

Age, years median (IQR) 76 (71-81)

Living Arrangement, n (%)
  Living with spouse 138 (51.3)

  Living with family, friends or other 26 (9.7)

  Living alone 105 (39.0)

Marital Status, (%)
  Single 14 (5.2)

  Married 141 (52.3)

  Widowed 65 (24.3)

  Divorced/Separated 34 (12.6)

  In a relationship 13 (4.9)

  Missing 2 (0.7)

Level of Education, n (%)
  University degree/Graduate school 16 (6.0)

  High school graduate 112 (41.7)

  Elementary school or less 133 (49.4)

  Did not go to school 4 (1.4)

  Missing 4 (1.4)

Resuscitation preference, n (%)
  Definitely Yes 74 (27.5)

  Uncertain answer 89 (33.1)

  Definitely No 63 (23.4)

  Prefer not to answer 41 (15.2)

  Missing 2 (0.7)

Loss of friend or near relative, n (%)
  Yes, loss of spouse 78 (29.0)

  Yes, loss of child 31 (11.5)

  Yes, loss of friend or other family members 189 (70.3)

  No 8 (3.0)

Barthel Index
  Median (IQR) 97 (86-100)

  <50 13 (4.8)

  50-74 22 (8.2)

  75-89 45 (16.7)

  90-99 66 (24.5)

  100 122 (45.4)

  Missing 1 (0.4)

AMTS, n (%)
  Median (IQR) 10 (9-10)

  <7 3 (1.1)

  <8 12 (4.5)

  <9 21 (7.8)

  9-10 230 (85.5)

  Missing 3 (1.1)

EQ‑5D‑5L index, median (IQR) 0.745 (0.648-0.838)

  Missing 2

EQ‑VAS, median (IQR) 55 (45-77)

AMTS Abbreviated Mental Test Score, a  score, <9 suggests mild cognitive 
impairment. Score <8 suggests cognitive impairment. BI Barthel Index, score<50: 
severe dependent in daily living, score 50-74: moderate dependent in daily 
living, score 75-89: slightly dependent in daily living, score 90-99: minimal 
dependent in daily living, score: 100, not at all dependent in daily living. 
EQ-5D-5L index EuroQoL 5-Dimensions 5-Level index, ranging from an index of 
1.00 indicates full health and 0 (equal to death) to -0.59 (worse state than death). 
These index values have been converted from population norms.

EQ-VAS score, score 0-100 of overall self-reported current health state. Score 0: 
the worst health you can imagine, score 100: the best health you can imagine. 
Numbers are n (%) unless otherwise specified.

Table 2 (continued)

Characteristics Study Population 
n=269

  Missing 2

Table 3 The internal consistency estimate, inter-item, and item-
total correlations for each of the four dimensions.

Item Ps5 Item 5 from the psychological dimension, Item Sp6 Item 6 from the 
spiritual dimension.

Dimension No of 
items

Inter‑item 
correlations

Item‑total 
correlations

Cronbach’s α

Physical 9 0.58-0.79 0.44-0.65 0.86 
[0.84;0.89]

Psychologi-
cal

8 0.64-0.81 0.53-0.73 0.83 
[0.80;0.86]

Item Ps5 1 0.09 -0.11

Social 9 0.33-0.76 0.19-0.66 0.80 
[0.76;0.84]

Spiritual 8 0.46-0.79 0.23-0.68 0.70 
[0.64;0.76]Item Sp6 1 0.05 -0.17
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could not be confirmed in Confirmatory Factor analy-
ses. Instead, we found the 26 items to be unidimensional 
with an unknown independent general factor in post-hoc 
bifactor fit analysis.

Spirituality was a concept difficult to understand and 
not weighted as important in this Danish ED population. 

We achieved best acceptable fit without the spiritual 
dimension in the model and in pilot testing items were 
misinterpreted by the participants and deemed irrel-
evant. This is likely explained by a combination of setting 
and culture. In the UK, where the four dimensions was 
conceptualized, spirituality was reported important to 

Table 4 Confirmatory factor analysis and bifactor fit indices for the analyzed models used to evaluate structural validity.

The four dimensions include the physical, psychological, social, and the spiritual dimension. The three dimension has excluded the spiritual dimension.

Abbreviations: BFM Bifactor Model, Chi-2 Chi-squared, CFA Confirmatory Factor Analysis, CFI Comparative Fit Index, CI Confidence Interval, p p-value RMSEA Root 
Mean Square Error of Approximation, Standardized Root Mean square residual, TLI Tucker-Lewis Index.

Analysis Fit Indices

Chi‑2 df p RMSEA [90 %CI] CFI TLI SRMR

CFA
  Model 1:
Four dimensions

1931.6 588 <0.001 0.092 [0.088;0.097] 0.864 0.854 0.112

  Model 2:
Three dimensions

1473.7 296 <0.001 0.122 [0.115;0.128] 0.870 0.858 0.108

BFM
  Model 1:
Four dimensions

991.2 558 <0.001 0.054 [0.048;0.059] 0.956 0.950 0.071

  Model 2:
Three dimensions

562.3 273 <0.001 0.063 [0.055;0.070] 0.968 0.962 0.055

Fig 2 Illustration of the bifactor model with factor loadings. Overall goodness of fit model from the post hoc analysis of the confirmatory factor 
analysis and bifactor analysis with factor loadings from the three factors and the overall general factor. Factor loadings >0.5 are bolded.
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70-80% of the general population [32]. In contrast to this, 
only 14% or 28% of the older patients in the present study 
considered themselves as spiritual or religious, respec-
tively. This corresponds well with Danes having a cultural 
attachment to the national church alongside a low per-
sonal attachment to the religious practices [33].

We suspect the general factor loading on to all items in 
the bifactor fit represent independence. The general fac-
tor (independence) was a stronger measure of most items 
compared to the specific factors (dimensions) alone. 
The items previously deemed important for resuscita-
tion preference did so strongly to items related to living 
independently. This is unsurprising, as maintaining inde-
pendence in life is very important for older people [5, 34]. 
Also, the concept of successful aging have maintained 
independence in life as a cornerstone [35]. Independ-
ence in ADL and greater perceived control of events sig-
nificantly affected the psychological well-being for older 
people [36]. Social independence enables participation in 
social activities and feeling needed, providing a greater 
sense of purpose in life [37].

Furthermore, items such as coping, self-control in life, 
optimism, overall mood, and self-reported quality of life 
(Item Ps1, Ps3, Ps6-9) indicate the importance of being 
psychological independent in life. Physical, psychological, 
and social independence might not be equally important 
to each patient and a distinction between socio-psycho-
logical independence and physical independence is nec-
essary [35]. However, the sample population in our study 
were highly independent in ADL, which may also explain 
why independence is highly valued and important. 
Hence, our findings may not be applicable to populations 
with higher average ADL dependency.

Despite high levels of ADL independence, 24% did 
definitely not want resuscitation in their current health 
state (Table  2). This is slightly surprising. However, as 
stated in the early interviews from an old independently 
living man: “It’s just a good life that comes to an end” 
[5]. Evidence is sparse, but older people living indepen-
dently may not wish to gamble with the outcome of a car-
diac arrest if resuscitated [38]. Regardless, resuscitation 
decision making and goals of care conversations (e.g., 
Advance Care Planning) needs to be performed before 
the patients become incapacitated when aiming for ful-
fillment of patient preference [39].

In the future, clinicians may use this holistic patient-
centered questionnaire to identify items that may influ-
ence the older person’s resuscitation preference within 
different settings. Before this final aim can be achieved, 
further steps involve validation of which items relates to 
the resuscitation preference. This could be achieved by 
interviewing patients in shared decision making using 
the questionnaire prior and during the conversations. 

For example, decline of a CPR attempt, could be pre-
sent among independently living older people with good 
physical health, as found in this present study. In these 
cases, social or psychological matters may influence one’s 
resuscitation preference. The final questionnaire items 
used for quick profiling older peoples influencing factors 
regarding their resuscitation preference would be further 
evaluated regarding its responsiveness.

Our study has several strengths. We developed, tested, 
and validated a questionnaire according to current guide-
lines [15]. We included a diverse heterogenous sample 
of older adults and patients in the pilot and field test of 
the questionnaire to facilitate applicability in both in- 
and out of hospital settings. We aimed for inclusion of 
the older ED patients capable of making a resuscitation 
preference by excluding patients with known dementia, 
present delirium or confusion as assessed by the treat-
ing nurse, and we screened included patients for cogni-
tive impairment. This likely increases the reliability of 
our results but also limits the applicability to cognitively 
impaired patients.

This study has limitations, which might limit the gen-
eralizability of our findings to other EDs or healthcare 
settings. Firstly, one important implication of this study 
is the limited transportability to English-speaking popu-
lations which would require cultural adaptation and 
translation, but that is beyond the scope of this study. 
Secondly, the structural validation with CFA and bifac-
tor analyses would have benefitted from a larger sample 
size [40]. Thirdly, cognitive interviews at different ED 
sites would have strengthened the content validity of 
the questionnaire. However, items were generated from 
in-depth interviews with older ED patients and the pilot 
test included older adults previously admitted to the ED. 
Fourthly, we aimed at including patients from four EDs 
but primarily tested the questionnaire in one ED (84.4% 
of the patients included), which also limits the transport-
ability of our findings. However, our findings highlight 
the importance of understanding which items that may 
be valued and how items may be structured in dimen-
sions in relation to shared decision making, regardless 
of setting. Finally, we cannot conclude whether items 
relate to how the older patient feel about resuscitation, 
as the linkage of how the general factor relate to the 
older patients’ willingness to accept resuscitation was 
not studied. Importantly, end-of-life factors that matter 
most were asked at the same time as their resuscitation 
preferences, yet what matters most in regard to end-of-
life decision making remains unknown. However, this 
study provides a novel insight into which items may be 
important to consider in conversations with older mostly 
independent patients in the ED, as this might influence 
their resuscitation preference. To develop a full picture, 
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additional studies are needed in other clinical settings, 
such as the intensive care unit and out-of-hospital 
settings.

Conclusion

We developed a questionnaire to investigate the dimen-
sionality of what matters and may influence resus-
citation preferences among older ED patients. The 
hypothesized 36 items in four dimensions were not 
confirmed. In a post-hoc bifactor analysis items were 
found to be reliable as a unidimensional 26-item meas-
ure of a general factor, which may represent the over-
all construct of independence. Pending further testing 
and validation of the relation between items and one’s 
resuscitation preference, these findings should be used 
to increase awareness of addressing different matters 
related to independence, when discussion CPR, com-
pletion of end of life forms, emergency treatment care 
plans, or advance care directives.

Abbreviations
ADL: Activities of daily living; CFA: Confirmatory Factor Analysis; CFI: Compara-
tive Fit Index; CPR: Cardiopulmonary Resuscitation; ECV: Explained Common 
Variance; ED: Emergency Department; EOL: End-of-life; IQR: Interquartile 
Range; I-ECV: Percent of Common Variance for a single item; PUC: Percent of 
Uncontaminated Correlations; Ps5: Psychological item 5; RMSEA: Root Mean 
Square Error of Approximation; SD: Standard Deviation; SRMR: Standardized 
Root Mean square residual; TLI: Tucker-Lewis Index.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12877- 022- 03707-y.

Additional file 1. Supplementary file

Acknowledgements
We thank all participants in this study including clinical experts. The authors 
thank the research-staff, Line Emilie Lilholm Laugesen, Mette Rahbek Kris-
tensen, Tanja Mose Kristensen, and Anne-Mette Green for coordinating data 
collection in the ED.

Authors’ contributions
All authors have performed a substantial contribution to this manuscript and 
took part in revisions, and the final approval of this version of the manuscript. 
In detail, first author SH was responsible for the design, conceptualization, 
methodology, collection, and analysis of data, and wrote the manuscript. 
JR supervised all aspects of this study along with writing and editing of the 
manuscript. SKN took part in methodology, interpretation of data, writing, 
and editing of the manuscript. JSJ conducted Mplus analyses and was a major 
contributor in interpretation of data and editing of the manuscript. DN, AL, MB 
took part in design, data interpretation, and editing of the manuscript. RF was 
an essential part of the design, and methodology section along with editing 
the manuscript.

Funding
This work was supported by the Region of Southern Denmark [16/42004], the 
Health Foundation [17-B-0072], and the Karola Jorgensens Foundation. None 
of the funders played a role in the design, execution, analyses, interpretation 
of the data, or writing of the study.

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

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
We obtained informed consent from all participants. The study was approved 
by the Danish Data Protection Agency (file-number 2008-58-0035). In 
compliance with Danish law, questionnaire design studies do not specific 
ethics approval, as notified by the Danish National Ethics Committee [41]. 
The research was carried out in accordance with the relevant guidelines and 
regulations, in line with the Helsinki Declaration.

Consent for publication
Not applicable.

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

Author details
1 Department of Regional Health Research, Center-Esbjerg, University of South-
ern Denmark, Finsensgade 35, 6700 Esbjerg, Denmark. 2 Center for Global 
Health, Migrant Health Clinic, Odense University Hospital, University of South-
ern Denmark, J.B. Winsløws Vej 19, 5000 Odense, Denmark. 3 Geriatric Research 
Unit, Department of Geriatric Medicine, Odense University Hospital, Odense, 
Denmark. 4 Department of Clinical Research, University of Southern Denmark, 
J.B. Winsløws Vej 19, 5000 Odense, Denmark. 5 Department of Emergency 
Medicine, Odense University Hospital, Odense, Denmark. 6 Institute of Clinical 
Research, University of Southern Denmark, J.B. Winsløws Vej 19, 5000 Odense, 
Denmark. 7 Department of Emergency, Medicine, Hospital of South-west Jut-
land, Esbjerg, Denmark. 8 University of Southern Denmark, Institute of Regional 
Health Research, Center-Esbjerg, University of Southern Denmark, Finsensgade 
35, 6700 Esbjerg, Denmark. 9 Simpson Centre for Health Services Research, 
University of NSW, Liverpool BC,, NSW 1871, Australia. 10 Ingham Institute 
for Applied Medical Research, Liverpool Hospital, Liverpool BC, NSW 1871, 
Australia. 11 The Research Clinic for Functional Disorders and psychosomatics, 
Aarhus University Hospital. Nordre Ringgade, 1,8000 Aarhus, Denmark. 

Received: 19 October 2021   Accepted: 19 December 2022

References
 1. Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P, 

et al. Shared decision making: A model for clinical practice. J Gen Intern 
Med. 2012;27:1361–7.

 2. Barry MJ, Edgman-Levitan S. Shared Decision Making — The Pinnacle of 
Patient-Centered Care. N Engl J Med. 2012;366:780–1.

 3. van den Ende ES, Schouten B, Kremers MNT, Cooksley T, Subbe CP, 
Weichert I, et al. Understanding what matters most to patients in acute 
care in seven countries, using the flash mob study design. BMC Health 
Serv Res. 2021;21:474.

 4. Frank C, Heyland DK, Chen B, Farquhar D, Myers K, Iwaasa K. Determining 
resuscitation preferences of elderly inpatients: a review of the literature. 
CMAJ. 2003;169:795–9.

 5. Hanson S, Brabrand M, Lassen AT, Ryg J, Nielsen DS. What Matters at the 
End of Life: A Qualitative Study of Older Peoples Perspectives in Southern 
Denmark. Gerontol Geriatr Med. 2019;5:1–11.

 6. Ouchi K, George N, Schuur JD, Aaronson EL, Lindvall C, Bernstein E, et al. 
Goals-of-Care Conversations for Older Adults With Serious Illness in the 
Emergency Department: Challenges and Opportunities. Ann Emerg Med. 
2019;74:276–84.

 7. Deschodt M, Devriendt E, Sabbe M, Knockaert D, Deboutte P, Boonen 
S, et al. Characteristics of older adults admitted to the emergency 
department (ED) and their risk factors for ED readmission based on 

https://doi.org/10.1186/s12877-022-03707-y
https://doi.org/10.1186/s12877-022-03707-y


Page 11 of 11Hanson et al. BMC Geriatrics          (2022) 22:995  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

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

•
  

gold Open Access which fosters wider collaboration and increased citations 

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

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

comprehensive geriatric assessment: A prospective cohort study. BMC 
Geriatr. 2015;15:1–10.

 8. Nagurney JM, Fleischman W, Han L, Leo-Summers L, Allore HG, Gill TM. 
Emergency Department Visits Without Hospitalization Are Associ-
ated With Functional Decline in Older Persons. Ann Emerg Med. 
2017;69:426–33.

 9. Mentzelopoulos SD, Couper K, Van de Voorde P, Druwé P, Blom M, Perkins 
GD, et al. European Resuscitation Council Guidelines 2021: Ethics of 
resuscitation and end of life decisions. Resuscitation. 2021;161:408–32.

 10. Lloyd A, Kendall M, Starr JM, Murray SA. Physical, social, psychological 
and existential trajectories of loss and adaptation towards the end of life 
for older people living with frailty: a serial interview study. BMC Geriatr. 
2016;16:176.

 11. Murray SA, Kendall M, Boyd K, Sheikh A. Illness trajectories and palliative 
care. BMJ. 2005;330:1007–11.

 12. Murray SA, Kendall M, Grant E, Boyd K, Barclay S, Sheikh A. Patterns of 
Social, Psychological, and Spiritual Decline Toward the End of Life in Lung 
Cancer and Heart Failure. J Pain Symptom Manage. 2007;34:393–402.

 13. Murray SA, Kendall M, Mitchell G, Moine S, Amblàs-Novellas J, Boyd K. 
Palliative care from diagnosis to death. BMJ. 2017;356:j878.

 14. Fritz Z, Slowther AM, Perkins GD. Resuscitation policy should focus on the 
patient, not the decision. BMJ. 2017;356:j813.

 15. de Vet HCW, Terwee CB, Mokkink LB, Knol DL. Measurement in Medicine. 
Cambridge: Cambridge University Press; 2011.

 16. Forestier B, Anthoine E, Reguiai Z, Fohrer C, Blanchin M. A systematic 
review of dimensions evaluating patient experience in chronic illness. 
Health Qual Life Outcomes. 2019;17:19.

 17. Curtis S, Gesler W, Smith G, Washburn S. Approaches to sampling and 
case selection in qualitative research: examples in the geography of 
health. Soc Sci Med. 2000;50:1001–14.

 18. Collins D. Pretesting survey instruments: an overview of cognitive meth-
ods. Qual Life Res. 2003;12:229–38.

 19. Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitz RI. Clarify-
ing confusion: the confusion assessment method. A new method for 
detection of delirium. Ann Intern Med. 1990;113:941–8.

 20. Hodkinson HM. Evaluation of a Mental Test Score for Assessment of 
Mental Impairment in the Elderly. Age Ageing. 1972;1:233–8.

 21. Mahoney FI, Barthel DW. Functional Evaluation: The Barthel Index. Md 
State Med J. 1965;14:61–5.

 22. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Develop-
ment and preliminary testing of the new five-level version of EQ-5D 
(EQ-5D-5L). Qual Life Res. 2011;20:1727–36.

 23. Janssen MF, Pickard AS, Golicki D, Gudex C, Niewada M, Scalone L, et al. 
Measurement properties of the EQ-5D-5L compared to the EQ-5D-3L 
across eight patient groups: A multi-country study. Qual Life Res. 
2013;22:1717–27.

 24. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)—A metadata-driven methodology and 
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009;42:377–81.

 25. Brown TA, Moore MT. Confirmatory factor analysis. In: Handbook of 
structural equation modeling. New York, NY, US: The Guilford Press; 2012. 
p. 361–79.

 26. Muthén LK, Muthén BO. (1998-2010). Mplus User’s Guide. Sixth Edition. 
Los Angeles: Muthén & Muthén.

 27. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Struct Equ Model. 
1999;6:1–55.

 28. Schreiber JB, Stage FK, King J, Nora A, Barlow EA. Reporting structural 
equation modeling and confirmatory factor analysis results: A review. J 
Educ Res. 2006;99:323–38.

 29. Rodriguez A, Reise SP, Haviland MG. Evaluating bifactor models: Calculat-
ing and interpreting statistical indices. Psychol Methods. 2016;21:137–50.

 30. Reise SP, Moore TM, Haviland MG. Bifactor Models and Rotations. J Pers 
Assess. 2010;92:544–59.

 31. Reise SP, Scheines R, Widaman KF, Haviland MG. Multidimensionality and 
Structural Coefficient Bias in Structural Equation Modeling: A Bifactor 
Perspective. Educ Psychol Meas. 2013;73:5–26.

 32. Hay D, Hunt K. Understanding the Spirituality of People who Don’t Go to 
Church. 2000. https:// www. spiri tualj ourne ys. org. uk/ pdf/ look_ under stand 
ing_ the_ spiri tuali ty_ of_ people. pdf.

 33. van Randwijk CB, Opsahl T, Hvidt EA, Kørup AK, Bjerrum L, Thomsen KF, 
et al. Characteristics of Religious and Spiritual Beliefs of Danish Physicians: 
And Likelihood of Addressing Religious and Spiritual Issues with Patients. 
J Relig Health. 2019;58:333–42.

 34. Bowling A, Bannister D, Sutton S, Evans O, Windsor J. Adding quality to 
quantity: older people’s views on quality of life and its enhancement. Age 
Concern. 2003;6:355–71.

 35. Bowling A, Dieppe P. What is successful ageing and who should define it? 
BMJ. 2005;331:1548–51.

 36. Roberts BL, Dunkle R, Haug M. Physical, psychological, and social 
resources as moderators of the relationship of stress to mental health of 
the very old. Journals Gerontol. 1994;49:35–43.

 37. Hillcoat-Nallétamby S. The meaning of “Independence” for older people 
in different residential settings. Journals Gerontol - Ser B Psychol Sci Soc 
Sci. 2014;69:419–30.

 38. Ramages M, Cheung G. Why do older people refuse resuscitation? A 
qualitative study examining retirement village residents’ resuscitation 
decisions. Psychogeriatrics. 2018;18:49–56.

 39. Silveira MJ, Kim SYH, Langa KM. Advance directives and outcomes of sur-
rogate decision making before death. N Engl J Med. 2010;362:1211–8.

 40. Kyriazos TA. Applied Psychometrics: Sample Size and Sample Power Con-
siderations in Factor Analysis (EFA, CFA) and SEM in General. Psychology. 
2018;09:2207–30.

 41. National Committee on Health Research Ethics. What to notify? 2022. 
https:// en. nvk. dk/ how- to- notify/ what- to- notify. Accessed 29 Sep 2022.

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

https://www.spiritualjourneys.org.uk/pdf/look_understanding_the_spirituality_of_people.pdf
https://www.spiritualjourneys.org.uk/pdf/look_understanding_the_spirituality_of_people.pdf
https://en.nvk.dk/how-to-notify/what-to-notify

	What matters and influence resuscitation preference? Development, field testing, and structural validation of items among older patients in the emergency department
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Development and field-testing of the questionnaire
	Participants and setting
	Data collection
	Statistical analysis
	Item score-distribution
	Internal consistency of items, inter-item, and item-total correlation

	Structural Validation
	Structural validity of conceptualized dimensions

	Post-hoc bifactor analysis
	Measures of dimensionality in the bifactor model
	Reliability
	Sample size

	Results
	Questionnaire development
	Field test
	Item score-distribution
	Structural validation
	Confirmatory factor analysis

	Post hoc analysis: bifactor model
	Model based reliability analyses

	Discussion
	Conclusion
	Acknowledgements
	References


