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Abstract

Background

While patient-centered care is recommended as a key dimension for quality improvement,
in case of serious illness, patients may have different expectations regarding information
and participation in medical decision-making. In oncology, anticipation of disease worsening
remains difficult, especially when patient’s preferences towards prognosis medical informa-
tion are unclear. Valid tools to explore patients’ preferences could help targeting end-of-life
discussions, which have been shown to decrease aggressiveness of end-of-life care. Our
aim was to establish the validity and reliability of the French version of the Autonomy Prefer-
ence Index (API) among patients with incurable cancer and in primary care setting. Three
supplementary items were specifically developed to evaluate preparedness to anticipate
disease deterioration among patients with incurable cancer.

Methods

The psychometric properties of the API translated into French were assessed among
patients consecutively recruited from January to March 2017 in the waiting rooms of 19 gen-
eral practitioners (N = 391) and in an oncology (N = 187) clinic in Paris. Relationships
between the newly-developed items and the API subscale scores were studied.

Results

A three correlated factors confirmatory model (two factors related to decision-making and a
factor related to information-seeking preferences) showed an acceptable fit on the whole
sample and no measurement invariance issue was found across settings, age, sex and edu-
cational level. Internal consistency and test-retest reliability were acceptable for the informa-
tion-seeking and decision-making subscales. One of the newly-developed items on

patients’ ability to anticipate a decision on the use of artificial respiration if a sudden deterio-
ration of their illness occurred was not related to the API subscale scores.
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Conclusion

The French version of the API was found valid and reliable for use in general practice and
oncology settings. The additional items on patient preparedness to anticipate disease dete-
rioration can be of interest to ensure that patient values guide all end-of-life clinical
decisions.

1. Introduction

Shared decision-making is a process in which a choice is jointly made by a provider and a
patient or a proxy decision-maker [1]. Taking its roots in the “patient-centered care” move-
ment in healthcare, this process was pointed to, at the turn of the millennium, as a key aim to
ensure that 21st-century Health Care Systems “cross the Quality chasm” [2,3]. Consideration
of patient preferences as to their level of involvement in the decision-making process has now
become an ethical imperative, and has been integrated into healthcare programs and legal
texts in many countries [3,4].

While patient participation in decision-making processes is essential in all medical contexts,
it is particularly complex in situations of incurable illness. Many informed decisions need to
be made, for example, treatment limitation or cessation, Do-Not-Resuscitate orders, place of
care, etc. [5]. Information-sharing between the patient and the physician is recognized as one
of the main characteristics in the definition of shared decision-making in healthcare [6]. Infor-
mation on disease evolution and prognosis is a prerequisite for patients to assess the risk-bene-
fit ratios of their therapeutic options [7].

In oncology, numerous studies have shown that patients do not receive exhaustive informa-
tion on their situation maybe because delivery and receipt of this information are tricky for
both parties in the sharing process [8-10]. Physicians may worry about increasing patient anx-
iety, as it has been shown that patients have variable expectations towards prognostic medical
information [11]. This may be the reason why anticipation of disease deterioration still
remains difficult for both patient and oncologist, although end-of-life discussions were already
suggested several years ago to reduce the aggressiveness or invasiveness of end-of-life care by
facilitating shared decisions and the traceability of do-not-resuscitate orders [12].

In this context, physicians need to adapt their communication according to patients’ expec-
tations regarding information and their desire to be involved in decisions, and also according
to their preparedness to anticipate disease deterioration [13]. For that matter, the need for an
assessment of these patient’s preferences has been highlighted in the literature [4,13,14]. To
our knowledge, three measurement tools aiming to assess both information preferences and
the desire to participate in decision-making have already been used among patients with incur-
able or terminal cancer: 1) visual analog scales initially developed for patients in emergency
wards [15,16], 2) the Krantz Health Opinion Survey, a self-administered 16-item question-
naire, initially developed for students, and concerning medical care in general with a focus on
self-medication [17,18], and 3) the Autonomy Preference Index (API), a self-administered
23-item questionnaire, initially developed for patients in primary care settings [19].

The API has various advantages to be used among patients with incurable cancer over the
two other measurement tools identified. First, it does not focus on self-medication contrary to
the Krantz Health Opinion Survey. Second, its psychometric properties have already been
studied in English and German in various populations (primary care settings, patients with
asthma, mental illness, chronic pain) [20-25]. Third, its original structure allows for
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adaptation depending on the context as it has already been done for psychiatric patients for
example [21,24,25]. Among the 23 items of its original version, 8 items assess information-
seeking (IS score) preferences and the remaining 15 items assess preferences for participation
in decision-making (DM) including 6 general items used to compute the DM score and 9
items related to three clinical vignettes representing different levels of severity: the upper respi-
ratory tract illness (URI score) is used to represent a mild condition; hypertension (HBP
score) for a moderately severe condition; and myocardial infarction (MI score) for a severe
life-threatening condition. In some previous studies, only the 14 items related to the IS and
DM scores were used [23,25,26] while in others, vignettes were adapted to the context
[20,21,24]. So in our study, we aimed to validate the API in a population of patients with incur-
able cancer, and to develop an additional vignette with supplementary items, specifically for
these patients, to evaluate their preparedness to anticipate disease deterioration, as this was not
addressed in the original API.

The working objectives of this study was thus to translate the API, to evaluate its psycho-
metric properties (reliability and construct validity) in a population of primary care patients,
as for the original version, and in a population of patients with incurable cancer. We also
assessed measurement invariance which is an essential property for questionnaire, as for any
measurement tool, to guarantee accurate group comparisons. According to Mokkink et al. and
Milsap, “a measuring device should function in the same way across varied conditions, so long
as those varied conditions are irrelevant to the attribute being measured” [27,28]. We studied
measurement invariance across age, sex and education level as usually performed and recom-
mended, across French and English languages to ensure the comparability of the scores from
both language versions, and across both settings (primary care patients and patients with
incurable cancer) to check the likeness of the API factor structure in these settings [28-30].
The Consensus-based Standards for the selection of health Measurement Instruments (COS-
MIN) guidelines were followed to report the results [31].

2. Methods

2.1. The Autonomy Preference Index and the supplementary items for
preparedness to anticipate disease deterioration

A 5-point Likert scale is used to answer to the 23 items of the API (a score of 5 indicating the
strongest preference) (S1 Questionnaire, S1 Table). The computation of the five scores from
the API was explained in the original publication as follow: The IS and DM scores are com-
puted as the sum of the 8 and 6 answers respectively linearly adjusted to range from 0 to 100
(strongest desire possible). The URI, HBP and MI scores are computed from the sum of the
answers to the three items, linearly adjusted to range from 0 to 10 (strongest desire possible)
[19].

The additional clinical vignette developed to address the preparedness of patients with
advanced cancer to anticipate disease deterioration. This vignette concerns a chronic, terminal
respiratory illness requiring oxygen therapy that can potentially evolve towards a sudden dete-
rioration, requiring artificial respiration (S2 Questionnaire, Table 1). This situation was chosen
to minimize the chances for a patient with advanced cancer of identifying with this situation.
The three items (answers on a 5-point Likert scale) concerned the desire to participate in the
advance decision on whether to use artificial respiration, preference regarding the anticipation
of this decision, the ability to decide on this point at a time when the situation has not yet
arisen.
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Table 1. Frequencies (%) of the answers to the items of the additional clinical vignette “preparedness to anticipate
disease worsening” in the ONCO group.

Additional clinical vignette: “Suppose you are suffering from a chronic, terminal respiratory disease. At N (%)
home, you need oxygen therapy all the time and your movements are limited. You know that in case of

sudden deterioration (for example because of a lung infection), you may have to be put on artificial

respiration (a tube connected to a machine that breathes for you, while you are asleep and unconscious),

without you being able to give your opinion. Regarding the decision to use this artificial respiration:”

1—In your opinion, who should make this advance decision (at a time when the sudden aggravation has not yet
occurred)? (a single answer)

- I would prefer to be left to make my own decision 5(3)
- I would rather the decision be left to me, after having taken my doctor’s advice into consideration 24 (13)
- I would rather decide together with my doctor 71 (38)
- I would prefer to let my doctor decide, once my opinion has been taken into consideration 56 (30)
- I would prefer to let my doctor decide alone 30 (16)
- Missing 1 (0)

2—Is it important for you that your doctor should discuss this decision with you in advance, in anticipation of
a sudden deterioration?

- Yes, absolutely 136
(73)

- Mostly yes 41 (22)

- Neutral 3(2)

- Mostly no 5(3)

- No, not at all 1(1)

- Missing 1(0)

3—Do you think it is possible to express an opinion regarding this decision at a time when the situation has not
yet arisen?

- Yes, absolutely 63 (34)
- Mostly yes 67 (36)
- Neutral 23 (12)
- Mostly no 22 (12)
- No, not at all 8 (4)
- Missing 4(2)

https://doi.org/10.1371/journal.pone.0227802.t001

2.2. Translation process

Following the steps described in the current recommendations on the cross-cultural adapta-
tion of questionnaires [32,33], four French experts from various disciplines (palliative care,
general medicine, public health, epidemiology, biostatistics, psychometrics) with good
English language proficiency and two English-French bilinguals independently translated
the English version of the API into French [34]. A consensus meeting was then held to
reach a consensual French version of the questionnaire, on the basis of the six independent
translations. The author of the first version of the APL, J. Ende, was contacted to ask for per-
mission, but he was not available to participate in the translation process. No back-transla-
tion was performed as it is not required in this context [35]. Individual semi-structured
cognitive debriefing sessions (acceptability, comprehensibility and consistent interpretation
across participants) were organized with 13 subjects (7 with incurable cancer and 6 without
any declared illness; 8 males; 4 under 30 years, 7 aged 30 to 70 years and 2 over 70 years)
who tested this version (completion time: 3 to 10 min). Minor form changes were made on
some items following the content analysis of these debriefing meetings, yielding the final
French version of the API (S1 Questionnaire).
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2.3. Study samples

Two samples of subjects were consecutively recruited from January 2017 to March 2017: 1) in
the waiting rooms of 19 general practitioners involved in the general practice network of
Paris-Sud University (France) and selected to ensure representation of the various social back-
grounds in the Paris area (GP sample), 2) in the oncology outpatient clinic of Cochin Hospital
in Paris (ONCO sample). Cochin hospital is a tertiary care hospital treating around 4500 new
cancer patients each year, with an oncology ward and three other medical specialty wards
(gastroenterology, pneumology, dermatology) that have an oncologic activity of care and use
the oncology outpatient clinic for ambulatory anticancer treatment and follow-up. Explana-
tions on the study were provided to all consecutive French-speaking patients aged 18 years or
older, without cognitive or psychopathologic disorders, by an independent researcher,
unknown to the patients in the two settings. Patients were included in the study if they agreed
to participate and, for patients recruited in the oncology clinic, if their Eastern Cooperative
Oncology Group (ECOG) performance status was 2 or below and if they had incurable cancer.
There was no incentive to participate to this study. This study was approved by the ethics com-
mittee “Comité de Protection des Personnes Sud-Est VI” (n°ID-RCB: 2016-A01960-51) and
patients provided written informed consent to participate. Measurement invariance across the
French and English language versions was studied for the IS and DM items using data from
the only known study in which the API was used, involving 120 patients with incurable cancer
in Australia [26].

2.4. Data collection

Using a self-administered questionnaire, the patients provided socio-demographic informa-
tion including sex, age, educational level, profession and whether they were living with a part-
ner or were single. In the ONCO sample, information on their cancer history and treatment
was collected from medical files, while in the GP group, their perceived health status was col-
lected using the following question: "Would you say that overall, your health is: excellent / very
good / good / medium / poor?". The patients completed the French version of the API (and the
additional vignette in the ONCO sample) and answered two questions on their global judg-
ment concerning their information preferences (on a 4-point Likert scale) and their desire to
participate in decisions (on a 5-point Likert scale) (Table 2). In the ONCO sample, patients
were asked if they would agree to complete the API again at the time of their next scheduled
visit (every 15-21 days).

The characteristics of the 578 patients included are described for each sample in Table 2. In
the GP sample, subjects were younger (49+17 vs 64+12 years), more frequently women, with a
lower level of education and less frequently professionals or managers. In the ONCO sample,
cancer had been diagnosed for a median time of 20 (8-41) months and the primary tumour
sites were lung, colon and/or rectum, pancreas and ovary for 47(25%), 27(14%), 23(12%) and
22(12%) of the patients respectively. In the GP sample, 297(76%) patients rated their health as
“excellent, very good or good” and 93(24%) rated their health as “medium or poor”.

2.5. Statistical analyses

Categorical data was summarized as frequencies (%) and quantitative data as
means + standard deviation or medians (first quartile—third quartile) as appropriate. For each
item, we looked for ceiling and floor effects (threshold chosen a priori >95% of respondents
choosing the highest and lowest categories respectively).

2.5.1. Psychometric properties of the API. The structural validity was studied using con-
firmatory factor analysis (CFA) with a robust estimator for categorical data, the Weighted
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Table 2. Characteristics and scores of the samples.

GP ONCO sample
sample

Characteristics—N (%) N =391 N =187
Age

- 40 years or younger 142 (36) 5(3)

- 41 to 55 years 113 (29) 33(18)

- 56 to 70 years 93 (24) 89 (47)

- Older than 70 years 43 (11) 60 (32)
Sex (Male) 132 (34) 86 (46)
Living as a couple 259 (66) 130 (71)
Social benefits 52 (13) 19 (12)
Education

-Middle school or none 78 (20) 28 (15)

- High school 136 (35) 44 (24)

- Higher education 176 (45) 109 (61)
Profession

- Shopkeepers and tradesmen 14 (4) 14 (8)

- Professionals and managers 102 (27) 75 (43)

- Office, sales, and service employees 111 (29) 44 (24)

- Skilled or unskilled manual workers 106 (27) 32 (18)

- White-collar workers 33(9) 9 (5)

- Never worked ? 21(5) 6(3)
Autonomy Preference Index scores—mean (SD)

- Information-seeking score 86.8 85.3 (13.3)

(10.3)
- Decision-making score 47.6 45.6 (17.5)
(16.0)

- Clinical vignette URI 4.6 (1.8) 42(1.7)

- Clinical vignette HBP 3.1(1.7) 2.5(1.8)

- Clinical vignette MI 3.5(1.7) 3.2(1.8)
Global judgement on information preferences—N (%)

- T would prefer to be informed about everything 232 (59) 138 (76)

- I would prefer to be informed if I ask for i 75 (19) 29 (16)

- I would prefer to let my doctor decide what I need to be informed abou 83 (21 13 (7

- I would prefer not to be informed 1(0) 2(1)
Global judgement on decision preferences—N (%)

- T would prefer to be left to make my own decisions 4(1) 6(3)

- T would prefer to be left to decide after taking my doctor’s advice into 60 (15) 20 (11)
consideration

- I would prefer to make a decision together with my doctor 201 (51) 112 (62)

- T'would prefer to let my doctor decide after having taken my opinion into 84 (22) 36 (20)
consideration

- I would rather let my doctor decide alone 42 (11) 7 (4)

GP: general practice, ONCO: oncologic service, URI: Upper respiratory tract illness, HBP: High blood pressure, MI:

Myocardial infarction.

https://doi.org/10.1371/journal.pone.0227802.t1002

Least Square Means and Variances adjusted [36]. Two models were fitted, as they were both
previously found in the literature to possess an acceptable fit: a three-factor model (8 IS items,
6 DM items, 9 clinical vignette items [24]), and a two-factor model (8 IS items, 15 DM and
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clinical vignette items [19]). In the previous studies, the factor corresponding to the 8 IS items
was not or poorly correlated (<0.3) to the factor(s) related to DM items [19,23,24]. Model fit
was assessed using the Comparative Fit and Tucker Lewis Indices (CFI & TLI, good fit if
>0.95, poor fit if <0.90, acceptable fit otherwise), the Root Mean Square Error Approximation
(RMSEA, good fit if <0.06, poor fit if >0.1, acceptable fit otherwise) and models were com-
pared using a nested model test [37].

Measurement invariance was tested consecutively across groups defined by the inclusion
setting (GP or ONCO sample), age (categorized according to quartiles), sex, educational level
and language version. A multigroup CFA and the classic three-step sequence were used to
investigate configural, metric and scalar invariance [38,39]. We consecutively tested these
three levels of invariance in fitting three different nested models having increasing constraints.
For the sex invariance for example, the same model was hypothesized in both groups and the
followed sequence of nested model tests was: 1) configural invariance: unconstrained factor
loadings and item thresholds; 2) metric invariance: factor loadings constrained to be equal
across sex groups and unconstrained item thresholds; 3) scalar invariance: factor loadings and
item thresholds constrained to be equal across sex groups. Each level of measurement invari-
ance was considered to be present if the fit indices difference, ACFI and ARMSEA, between
nested models was -0.01 and 0.015 or below respectively [40-42].

Internal consistency was assessed using Cronbach’s alpha and McDonald’s omega coeffi-
cients (acceptable if >0.7) [43,44]. Test-retest reliability was assessed among patients in the
ONCO sample who agreed to complete the API again at their next scheduled visit, using intra-
class correlation coefficients (ICC, acceptable if >0.7) for scores on each API subscale [45]. To
assess convergent validity, the association between API subscale scores and the patients’ global
judgment on their information preferences and desire to participate in decisions was evaluated
using a one-way analysis of variance. Finally, for hypothesis testing, mean API subscale scores
were compared, using a one-way analysis of variance or Student t-tests as appropriate between
patients according to sex (a priori hypothesis: lower scores among men), age (lower scores
among older patients), marital status (higher scores for singles) and educational level (higher
scores for higher education levels).

2.5.2. Relationships between items in the additional vignette and API subscale scores.
In the ONCO sample, the relationships between answers to the items in the additional clinical
vignette and the API subscale scores were studied using Kruskall-Wallis or Mann-Whitney’s
tests as appropriate. Fisher’s exact tests were also used to study associations with global judg-
ments on information preferences and the desire to participate in decisions.

Statistical tests were two-sided and a p-value>0.05 was considered significant. Analyses
were performed using Stata v.14 software for data management and basic statistics and Mplus
v7.4 software for the confirmatory factor analysis (CFA), which implements full information
maximum likelihood to handle missing data (lower than 2% whatever the item in the whole
sample) [46,47].

3. Results

The characteristics of the 578 patients included are described for each sample in Table 2. In the
GP sample, subjects were younger (49+17 vs 64+12 years), more frequently women, with a
lower level of education and less frequently professionals or managers. In the ONCO sample,
cancer had been diagnosed for a median time of 20 (8-41) months and the primary tumour
sites were lung, colon and/or rectum, pancreas and ovary for 47(25%), 27(14%), 23(12%) and
22(12%) of the patients respectively. In the GP sample, 297(76%) patients rated their health as
“excellent, very good or good” and 93(24%) rated their health as “medium or poor”.
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Fig 1. Path diagrams (with standardized coefficients) for the three factor model with fit indices using a
confirmatory factor analysis (robust weighted least squares [WLSMYV] estimator). Ellipses represent unobserved
latent factors, rectangles represent observed variables, single-headed arrows represent the effect of one variable on
another (factor loading) and double-headed arrows represent covariance between pairs of variables. Coefficients are all
statistically significant with a p-value<0.001, except *p-value = 0.039 and coefficient in grey which is not statistically
significant. &: measurement error df: degree of freedom. CFI: Comparative Fit Index. TLI: Tucker Lewis Index.
RMSEA: Root Mean Square Error Approximation.

https://doi.org/10.1371/journal.pone.0227802.g001

Frequencies of answers to each item in the API in the two samples are summarized in S1
Table. No floor or ceiling effect was identified and there were fewer than 2.5% missing answers
to each item. Scores on each of the subscales are shown in Table 2. No difference was found
concerning the DM and IS scores, but significantly higher scores were observed for the URI
and HBP vignettes in the GP sample than in the ONCO sample. Frequencies of answers to
each of the three items in the additional vignette in the ONCO sample are shown in Table 1. A
third of the sample preferred an equally shared decision with the doctor concerning the use
artificial respiration in this fictional situation, and three quarters would wish to address this
point with their doctor in advance, and thought that it was possible to give their opinion on
this decision at a time when the situation had not yet arisen.

The three-factor CFA model shown in Fig 1, provided an acceptable fit to the data
(CFI =0.94, TLI = 0.93 and RMSEA = 0.060, 95%CI: [0.055 to 0.065]), better (p<0.001) than
the fit of the two-factor model (CFI = 0.65, TLI = 0.61 and RMSEA = 0.142, 95%CI: [0.137 to
0.146]). As revealed by the ACFI and ARMSEA, no measurement invariance issue was found
across groups defined by inclusion setting, age, sex, educational level, and language version, as
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the highest level of measurement invariance studied (scalar invariance) was reached (S2
Table).

Cronbach’s alpha coefficients were 0.69 for the 6 DM items, 0.73 for the 9 items related to
the clinical vignettes and 0.71 for the 8 IS items. McDonald’s omega coefficients were 0.72 for
the 6 DM items, 0.73 for the 9 items related to the clinical vignettes and 0.75 for the 8 IS items.
For the assessment of test-retest reliability, 96 patients from the ONCO sample completed the
API again at their next scheduled visit (mean time from baseline: 17+4 days). The ICCs were
0.80 (95%CI: 0.70 to 0.87) for the DM score, 0.59 (95%CI: 0.45 to 0.71) for the URI vignette
score, 0.68 (95%CI: 0.55 to 0.77) for the HBP vignette score, 0.59 (95%CI: 0.44 to 0.71) for the
MI vignette score and 0.72 (95%CI: 0.70 to 0.87) for the IS score.

Results concerning convergent validity and hypothesis testing are shown in Table 3. Good
convergent validity was observed for every subscale with statistically higher scores in groups
defined by a stronger desire for decision-sharing and information. The a priori hypotheses
were supported by the data for all patient characteristics studied on most of the subscales.

The relationships between answers to the items in the additional clinical vignette and the
API subscale scores are shown in Table 4. The desire to participate in the advance decisions
was strongly and positively related to DM and the vignette subscale scores (p<0.001), but not
to the IS score (p = 0.223); preference regarding the anticipation of this decision was related to
the IS score (p = 0.010) but not to other API scores (p>0.05), and the ability to decide on this
point at a time when the situation had not yet arisen was not related to any of the API subscale
scores (p>0.05). The same relationships (or lack of relationships) were observed with the
global judgement on information preferences and desire to participate in decisions.

4. Discussion

In this study, the French version of the API showed adequate psychometric properties for use
among patients in primary care settings or among patients with incurable cancer. The addi-
tional vignette specifically developed for use among patients with advanced cancer brought
additional information on the patients’ preparedness to anticipate disease deterioration: while
its first item (desire to participate in the advance decision to use artificial respiration) and sec-
ond item (preference regarding the anticipation of this decision) correlated with the DM and
ability to decide on this issue
at a time when the situation has not yet arisen”) did not correlate with any of the API subscales.

>«

IS subscale scores in the API, its third item (addressing patients

Indeed, the API do not address the question of anticipation of end-of life decisions.
Interestingly, whereas the practice of end-of-life discussions is far from being common in
France and very few patients have written their living wills [5], very few patients (0 to 2%)
failed to answer these items. Research on end-of-life quality of care has recently shown that
Advance Care Planning (ACP) is beneficial for shared decision-making, the traceability of do-
not-resuscitate orders, and the reduction of aggressive end-of-life care [12,26,48], but that it
can also disrupt coping mechanisms for some patients. Indeed, results from the Coping with
Cancer study suggested that patients with such psychosocial factors as emotional numbness
may have their fears rather exacerbated by end-of-life discussions, resulting in unreasonable
demands of care and life-maintaining treatments [49]. Educational initiatives to improve com-
munication and enhance implication in decision-making among seriously ill patients are
therefore needed and are currently being developed in protocols interestingly involving both
healthcarers and patients/caregivers perspectives [50-52]. Since this module provides addi-
tional information on patient preferences for anticipation, a theme that is not addressed by the
API, and since it is well accepted by patients, our clinical vignette can be used in conjunction
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Table 3. Convergent validity and hypothesis testing: mean (SD) scores to the API subscales according to patients’ global judgement and characteristics (N = 578).

Scores to the API subscales

N®%) | DM | URI  HBP | MI | IS
Global judgement on decision preferences
- ... to be left to make my own decisions /... to decide after taking my doctor’s advice into 90 (16) 58.8 5.3 3.9 4.1
consideration. (16.4) (1.8) (1.7) (1.8)
- ... my doctor and I decide together 313 48.0 4.6 3.0 3.5
(55) (15.0) (1.6) (1.7) (1.6)
- ... to let my doctor decide after taking my opinion into consideration / ... to let my doctor decide 169 384 4.0 2.2 2.9
alone (30) (14.3) (1.9) (1.6) (1.7)
p-value* <0.001 | <0.001 | <0.001 | <0.001
Global judgement on information preferences
- ... to be informed about everything 370 89.2(9.3)
(65)
- ... to be informed if T ask for it 104 824
(18) (11.6)
- ... to let my doctor decide what I need to be informed about / ... not to be informed about 99 80.1
(17) (13.9)
p-value* <0.001
Gender
- Male 218 43.7 4.4 2.6 3.3 85.3
(38) (15.1) 18) | (7)) | (18) (11.7)
- Female 360 49.0 4.6 3.1 3.5 87.0
(62) (17.0) (17) | (1.8) | (1.7) (11.1)
p-value** <0.001 0.310 | 0.002 | 0.201 0.081
Age
- 40 years or younger 147 50.4 4.5 3.2 3.4 88.1
(25) (16.2) (16) | (1.7) | (1.6) (9.0)
- 41 to 55 years 146 48.0 4.5 3.0 3.4 86.9
(25) (15.3) (1.7) (1.6) (1.7) (10.7)
- 56 to 70 years 182 46.4 4.5 2.8 3.3 84.8
(31) (16.7) (19) | (1.5 | (1.9 (13.0)
- Older than 70 years 103 414 4.3 2.5 3.5 85.7
(18) (16.9) (1.8) (1.8) (1.8) (12.0)
p-value* <0.001 0.655 | 0.039 | 0.884 0.066
Living as a couple
-No 186 47.8 4.8 3.2 3.5 85.2
(32) (16.3) (1.9) (1.8) (1.7) (11.2)
- Yes 389 46.5 4.3 2.8 3.3 86.9
(68) (16.6) a7 | a7 | a7 (11.4)
p-value** 0.379 0.001 | 0.004 | 0.176 0.095
Education level
- Middle school or none 106 40.8 4.5 2.5 3.7 83.9
(19) (16.3) (21) | (1.9 | (1.8) (12.2)
- High school 180 44.3 4.5 29 3.4 86.5
(32) (15.9) (1.6) (1.6) (1.8) (10.5)
- Higher education 285 50.9 4.5 3.1 3.3 87.0
(50) (16.0) (L7) | 1.7) | 1.7) (11.5)
p-value* <0.001 0.999 | 0.023 | 0.101 0.055

*One-way analysis of variance
**Student t-test.

DM: Decision-making preference subscale, URI: Upper respiratory tract illness clinical vignette, HBP: High blood pressure clinical vignette, MI: Myocardial infarction

clinical vignette, IS: Information-seeking subscale

https://doi.org/10.1371/journal.pone.0227802.t1003
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Table 4. Associations between answers to the items of the additional vignette on preparedness to anticipate disease worsening and Autonomy Preference Index
(API) subscale scores presented as median (quartile 1 —quartile 3).

Items from the additional clinical vignette N (%) API subscale scores
DM URI HBP MI IS
1—In your opinion, who should take this decision in anticipation? (when the situation of sudden aggravation has not yet occurred)?
- ... my own decision / ... after taking into consideration the doctor’s advice 29 50 5 3 4 81
(16) (42-63) (4-5) (2-4) (3-6) (75-91)
- ... my doctor and I decide together 71 50 5 3 3 91
(38) (38-58) (4-5) (2-4) (2-4) (78-97)
- ... after taking my opinion into consideration / ... my doctor decide alone 86 38 3 2 3 88
(46) (29-50) (2-5) (1-3) (2-3) (78-97)
p-value* <0.001 0.003 <0.001 <0.001 0.223
2—Is it important for you that your doctor discusses this decision with you in advance, in anticipation of a sudden worsening?
- Yes, absolutely / Mostly yes 177 46 4 2 3 87
(95) (33-58) (3-5) (2-4) (2-4) (78-97)
- Neutral / Mostly no / No, not at all 9 46 5 2 3 66
(5) (38-50) (3-6) (0-3) (0-4) (59-84)
p-value™* 0.707 0.390 0.780 0.463 0.010
3—Do you think it is possible to give your opinion on this decision when the situation has not yet arisen?
- Yes, absolutely / Mostly yes 130 46 4 2 3 91
(71) (33-58) (3-5) (2-4) (2-4) (78-97)
- Neutral / Mostly no / No, not at all 53 42 4 2 3 84
(29) (33-52) (3-6) (1-3) (2-4) (75-97)
p-value** 0.079 0.282 0.121 0.845 0.250

* Kruskall-Wallis test
** Mann-Whitney’s test.

DM: Decision Making, URI: Upper respiratory tract illness, HBP: High blood pressure, MI: Myocardial infarction, IS: Information Seeking.

https://doi.org/10.1371/journal.pone.0227802.t1004

with the API, as a comprehensive scale to guide doctor-patient communication in the context
of advanced cancer.

Concerning the original 23-item API, a three-factor CFA model was found to have a better
fit to the data than a two-factor model. While two factors were initially hypothesized [19], in a
recently published study, the authors rigorously assessed the structural validity of the API
adjusted for the setting of mental health and also found that a three-factor model provided a
better fit for the data than a two-factor model [24]. This finding is also more consistent with
the API scoring system, which distinguishes the vignette scores from the 6-item DM score,
suggesting that these 15 items are likely to be linked to more than one factor. In agreement
with previous findings, the desire for information factor was not or poorly correlated with the
decision-making factors, [19,21,23] and it was the same items (4, 6 and 20; the reversely coded
items) that were found to have low loadings [25]. No further analyses were performed to assess
the fit of adapted models (i.e. without these reversely coded items, as in Bonfils et al [25]), as
our aim was to adapt the classic version of API into French to facilitate comparisons between
studies that have already used this version. However, our results are consistent with those of
previous studies and suggest that it would be interesting to carefully reconstruct this instru-
ment to enhance its psychometric properties.

Measurement invariance was assessed precisely to guarantee that group comparisons
would be accurately interpreted. In this study, we did not find any measurement invariance
issues related to age, sex, educational level or population studied. This means that, for example,
the URI and HBP score differences observed between the two samples studied were not due to
a different interpretation of one or several items in these two vignettes according to the setting.
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They could result from a phenomenon of confusion, as there were many imbalanced charac-
teristics between these two samples, or from real preference differences, but not from measure-
ment error deriving from differential functioning of the API measurement tool between these
two groups. In addition, thanks to the authors of the Australian study, [26] we were able to
assess measurement invariance related to the language version (French and English) and
found no issue for the 14 items, setting aside the vignettes (not included in the Australian
study), meaning that a comparison of the IS and DM scores obtained using the two language
versions can be accurately interpreted.

Finally, the assessment of the other psychometric properties of the original 23-item version
of the API showed an acceptable level of internal consistency according to Cronbach’s alpha
coefficients, an acceptable level of test-retest reliability according to ICCs, good convergent
validity and adequate a priori hypothesis testing for most of the API subscales.

Of course, this study is not without limitations. First of all, the size of the sample of patients
with incurable cancer was too small to accurately assess the structural validity of the API. To
circumvent the difficulty in recruiting patients with an incurable illness, we decided to recruit
patients in a primary care setting and to assess measurement invariance of the API across set-
tings. This study design enabled a sample size that guaranteed the accuracy of the assessment
of the structural validity across the two settings. Another limitation concerned the fact that the
three vignettes were not used in the Australian study and this precluded the assessment of the
measurement invariance across language versions for these vignettes. In most of the studies on
the APJ, these vignettes are not used, and to our knowledge, our study is the first where mea-
surement invariance across language versions has been assessed for the IS and DM scores.
Finally, it would have been interesting to assess measurement invariance according to other
characteristics, like for example anxiety and depression which may influence the interpretation
of some items of the API. However, due to time constraints we did not collect information on
depression and anxiety level in the GP sample.

5. Conclusions

Our findings suggest that the French version of the API is valid and reliable in both general
practice and oncology settings, and that accurate score comparisons can be made across age,
sex, educational level, setting and English and French versions. The additional vignette devel-
oped provides interesting information on the patients’ preparedness to anticipate disease dete-
rioration, which can be of interest in the development of research on advance-care planning
discussions to promote patient-centered care, ensuring that patient values guide all clinical
decisions in the end-of-life period.

Supporting information

S1 Questionnaire. French version of the Autonomy Preference Index (API).
(DOCX)

$2 Questionnaire. Additional clinical vignette developed for use among patients with
incurable cancer, to assess their preparedness to anticipate disease worsening.
(DOCX)

S1 Table. Frequency (%) of the answers to each item of the Autonomy Preference Index in
both samples.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0227802 January 14, 2020 12/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s003
https://doi.org/10.1371/journal.pone.0227802

@ PLOS|ONE

API validity in oncology and general practice settings

S2 Table. Measurement invariance assessment for the three-factor model of the Autonomy
Preference Index.
(DOCX)

S1 File. Dataset.
(CSV)

S2 File. Labels of variables in the dataset.
(XLS)

Acknowledgments

The authors would like to thank all the participants in the study, Lamisse Bouti (MSc) from
the Research Center in Epidemiology and Population Health, INSERM U1018 and Paris-Sud
University for her work in the data management and exploratory analyses processes, Lotfi
Dahmane from the Public Health and Epidemiology Department of Paris-Sud University Hos-
pitals for his help for data collection and regulatory procedures, Marie-Yvonne Guillard from
the palliative care team for her help in the identification of patients eligible for the ONCO sam-
ple, Pr Fran¢ois Goldwasser head of the oncology department of the Cochin Hospital and all
the staff members for their help in recruitment in the ONCO sample, and the general practi-
tioners and Aude Benichou from the General Practice Department of the Paris-Sud University
for their help in recruitment and data collection in the GP sample.

Author Contributions

Conceptualization: Isabelle Colombet, Laurent Rigal, Miren Urtizberea, Pascale Vinant, Alex-
andra Rouquette.

Data curation: Laurent Rigal, Miren Urtizberea, Alexandra Rouquette.

Formal analysis: Alexandra Rouquette.

Funding acquisition: Isabelle Colombet.

Investigation: Isabelle Colombet, Laurent Rigal, Miren Urtizberea.

Methodology: Isabelle Colombet, Laurent Rigal, Miren Urtizberea, Alexandra Rouquette.
Project administration: Isabelle Colombet, Laurent Rigal, Pascale Vinant.
Resources: Isabelle Colombet, Laurent Rigal, Pascale Vinant.

Software: Alexandra Rouquette.

Supervision: Isabelle Colombet, Laurent Rigal, Pascale Vinant, Alexandra Rouquette.
Validation: Isabelle Colombet, Alexandra Rouquette.

Writing - original draft: Isabelle Colombet, Pascale Vinant, Alexandra Rouquette.

Writing - review & editing: Isabelle Colombet, Laurent Rigal, Miren Urtizberea, Pascale
Vinant, Alexandra Rouquette.

References

1.  Washington KT, Parker Oliver D, Gage LA, Albright DL, Demiris G. A multimethod analysis of shared
decision-making in hospice interdisciplinary team meetings including family caregivers. Palliat Med.
2016; 30: 270—-278. https://doi.org/10.1177/0269216315601545 PMID: 26281854

PLOS ONE | https://doi.org/10.1371/journal.pone.0227802 January 14, 2020 13/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0227802.s006
https://doi.org/10.1177/0269216315601545
http://www.ncbi.nlm.nih.gov/pubmed/26281854
https://doi.org/10.1371/journal.pone.0227802

@ PLOS|ONE

API validity in oncology and general practice settings

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Barry MJ, Edgman-Levitan S. Shared Decision Making—The Pinnacle of Patient-Centered Care. N
Engl J Med. 2012; 366: 780—781. https://doi.org/10.1056/NEJMp1109283 PMID: 22375967

Légaré F, Thompson-Leduc P. Twelve myths about shared decision making. Patient Educ Couns.
2014; 96: 281-286. https://doi.org/10.1016/j.pec.2014.06.014 PMID: 25034637

Bélanger E, Rodriguez C, Groleau D. Shared decision-making in palliative care: A systematic mixed
studies review using narrative synthesis. Palliat Med. 2011; 25: 242—261. https://doi.org/10.1177/
0269216310389348 PMID: 21273220

Pennec S, Monnier A, Pontone S, Aubry R. End-of-life medical decisions in France: a death certificate
follow-up survey 5 years after the 2005 act of parliament on patients’ rights and end of life. BMC Palliat
Care. 2012; 11: 25. https://doi.org/10.1186/1472-684X-11-25 PMID: 23206428

Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what does it mean?
(or it takes at least two to tango). Soc Sci Med. 1997; 5: 681-692.

Weeks JC, Catalano PJ, Cronin A, Finkelman MD, Mack JW, Keating NL, et al. Patients’ Expectations
about Effects of Chemotherapy for Advanced Cancer. N Engl J Med. 2012; 367: 1616—1625. hitps://doi.
org/10.1056/NEJMoa1204410 PMID: 23094723

Gattellari M, Voigt KJ, Butow PN, Tattersall MHN. When the treatment goal is not cure: are cancer
patients equipped to make informed decisions? J Clin Oncol Off J Am Soc Clin Oncol. 2002; 20: 503—
513. https://doi.org/10.1200/JC0O.2002.20.2.503 PMID: 11786580

El-Jawahri A, Nelson-Lowe M, VanDusen H, Traeger L, Abel GA, Greer JA, et al. Patient-Clinician Dis-
cordance in Perceptions of Treatment Risks and Benefits in Older Patients with Acute Myeloid Leuke-
mia. The Oncologist. 2019; 24: 247-254. https://doi.org/10.1634/theoncologist.2018-0317 PMID:
30139841

Jenkins V, Solis-Trapala |, Langridge C, Catt S, Talbot DC, Fallowfield LJ. What oncologists believe
they said and what patients believe they heard: an analysis of phase | trial discussions. J Clin Oncol Off
J Am Soc Clin Oncol. 2011; 29: 61-68. https://doi.org/10.1200/JC0O.2010.30.0814 PMID: 21098322

Hagerty RG, Butow PN, Ellis PA, Lobb EA, Pendlebury S, Leighl N, et al. Cancer patient preferences for
communication of prognosis in the metastatic setting. J Clin Oncol Off J Am Soc Clin Oncol. 2004; 22:
1721-1730. https://doi.org/10.1200/JC0O.2004.04.095 PMID: 15117995

Wright AA, Zhang B, Ray A, Mack JW, Trice E, Balboni T, et al. Associations Between End-of-Life Dis-
cussions, Patient Mental Health, Medical Care Near Death, and Caregiver Bereavement Adjustment.
JAMA. 2008; 300: 1665—1673. https://doi.org/10.1001/jama.300.14.1665 PMID: 18840840

Rietjens JAC, Sudore RL, Connolly M, Delden JJ van, Drickamer MA, Droger M, et al. Definition and
recommendations for advance care planning: an international consensus supported by the European
Association for Palliative Care. Lancet Oncol. 2017; 18: e543-e551. https://doi.org/10.1016/S1470-
2045(17)30582-X PMID: 28884703

Gaston CM, Mitchell G. Information giving and decision-making in patients with advanced cancer: A
systematic review. Soc Sci Med. 2005; 61: 2252—-2264. https://doi.org/10.1016/j.socscimed.2005.04.
015 PMID: 15922501

Davis MA, Hoffman JR, Hsu J. Impact of Patient Acuity on Preference for Information and Autonomy in
Decision Making. Acad Emerg Med. 1999; 6: 781-785. https://doi.org/10.1111/j.1553-2712.1999.
tb01206.x PMID: 10463548

Vinant P, Rousseau |, Huillard O, Goldwasser F, Guillard M-Y, Colombet |. [Respecting patient’s end of
life wishes: feasibility study of an information on surrogate and advance directives]. Bull Cancer (Paris).
2015; 102: 234—-244. https://doi.org/10.1016/j.bulcan.2015.01.009 PMID: 25732047

Krantz DS, Baum A, Wideman MV. Assessment of preferences for self-treatment and information in
health care. J Pers Soc Psychol. 1980; 39: 977—990. https://doi.org/10.1037//0022-3514.39.5.977
PMID: 7441487

Hagerty RG, Butow PN, Ellis PM, Lobb EA, Pendlebury SC, Leighl N, et al. Communicating with realism
and hope: incurable cancer patients’ views on the disclosure of prognosis. J Clin Oncol Off J Am Soc
Clin Oncol. 2005; 23: 1278-1288. https://doi.org/10.1200/JC0.2005.11.138 PMID: 15718326

Ende J, Kazis L, Ash A, Moskowitz MA. Measuring patients’ desire for autonomy. J Gen Intern Med.
1989; 4: 23-30. https://doi.org/10.1007/bf02596485 PMID: 2644407

Gibson PG, Talbot PI, Toneguzzi RC. Self-Management, Autonomy, and Quality of Life in Asthma.
Chest. 1995; 107: 1003—1008. https://doi.org/10.1378/chest.107.4.1003 PMID: 7705105

Hill SA, Laugharne R. Decision making and information seeking preferences among psychiatric
patients. J Ment Health. 2006; 15: 75-84. https://doi.org/10.1080/09638230500512250

Spies CD, Schulz CM, WeiB3-Gerlach E, Neuner B, Neumann T, Dossow VV, et al. Preferences for
shared decision making in chronic pain patients compared with patients during a premedication visit.

PLOS ONE | https://doi.org/10.1371/journal.pone.0227802 January 14, 2020 14/16


https://doi.org/10.1056/NEJMp1109283
http://www.ncbi.nlm.nih.gov/pubmed/22375967
https://doi.org/10.1016/j.pec.2014.06.014
http://www.ncbi.nlm.nih.gov/pubmed/25034637
https://doi.org/10.1177/0269216310389348
https://doi.org/10.1177/0269216310389348
http://www.ncbi.nlm.nih.gov/pubmed/21273220
https://doi.org/10.1186/1472-684X-11-25
http://www.ncbi.nlm.nih.gov/pubmed/23206428
https://doi.org/10.1056/NEJMoa1204410
https://doi.org/10.1056/NEJMoa1204410
http://www.ncbi.nlm.nih.gov/pubmed/23094723
https://doi.org/10.1200/JCO.2002.20.2.503
http://www.ncbi.nlm.nih.gov/pubmed/11786580
https://doi.org/10.1634/theoncologist.2018-0317
http://www.ncbi.nlm.nih.gov/pubmed/30139841
https://doi.org/10.1200/JCO.2010.30.0814
http://www.ncbi.nlm.nih.gov/pubmed/21098322
https://doi.org/10.1200/JCO.2004.04.095
http://www.ncbi.nlm.nih.gov/pubmed/15117995
https://doi.org/10.1001/jama.300.14.1665
http://www.ncbi.nlm.nih.gov/pubmed/18840840
https://doi.org/10.1016/S1470-2045(17)30582-X
https://doi.org/10.1016/S1470-2045(17)30582-X
http://www.ncbi.nlm.nih.gov/pubmed/28884703
https://doi.org/10.1016/j.socscimed.2005.04.015
https://doi.org/10.1016/j.socscimed.2005.04.015
http://www.ncbi.nlm.nih.gov/pubmed/15922501
https://doi.org/10.1111/j.1553-2712.1999.tb01206.x
https://doi.org/10.1111/j.1553-2712.1999.tb01206.x
http://www.ncbi.nlm.nih.gov/pubmed/10463548
https://doi.org/10.1016/j.bulcan.2015.01.009
http://www.ncbi.nlm.nih.gov/pubmed/25732047
https://doi.org/10.1037//0022-3514.39.5.977
http://www.ncbi.nlm.nih.gov/pubmed/7441487
https://doi.org/10.1200/JCO.2005.11.138
http://www.ncbi.nlm.nih.gov/pubmed/15718326
https://doi.org/10.1007/bf02596485
http://www.ncbi.nlm.nih.gov/pubmed/2644407
https://doi.org/10.1378/chest.107.4.1003
http://www.ncbi.nlm.nih.gov/pubmed/7705105
https://doi.org/10.1080/09638230500512250
https://doi.org/10.1371/journal.pone.0227802

@ PLOS|ONE

API validity in oncology and general practice settings

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Acta Anaesthesiol Scand. 2006; 50: 1019-1026. https://doi.org/10.1111/j.1399-6576.2006.01097.x
PMID: 16923100

Simon D, Kriston L, Loh A, Spies C, Scheibler F, Wills C, et al. Confirmatory factor analysis and recom-
mendations for improvement of the Autonomy-Preference-Index (API). Health Expect. 2010; 13: 234—
243. https://doi.org/10.1111/j.1369-7625.2009.00584.x PMID: 20579122

Morandi S, Golay P, Vazquez-Montes M, Rugkasa J, Molodynski A, Yeeles K, et al. Factorial structure
and long-term stability of the Autonomy Preference Index. Psychol Assess. 2017; 29: 110-115. https:/
doi.org/10.1037/pas0000327 PMID: 27124100

Bonfils KA, Adams EL, Mueser KT, Wright-Berryman JL, Salyers MP. Factor structure of the autonomy
preference index in people with severe mental iliness. Psychiatry Res. 2015; 228: 526-530. https://doi.
org/10.1016/j.psychres.2015.06.004 PMID: 26117249

Stein RA, Sharpe L, Bell ML, Boyle FM, Dunn SM, Clarke SJ. Randomized controlled trial of a struc-
tured intervention to facilitate end-of-life decision making in patients with advanced cancer. J Clin Oncol
Off J Am Soc Clin Oncol. 2013; 31: 3403-3410. https://doi.org/10.1200/JC0O.2011.40.8872 PMID:
23897967

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The COSMIN study
reached international consensus on taxonomy, terminology, and definitions of measurement properties
for health-related patient-reported outcomes. J Clin Epidemiol. 2010; 63: 737—745. https://doi.org/10.
1016/j.jclinepi.2010.02.006 PMID: 20494804

Millsap RE. Statistical Approaches to Measurement Invariance. 1 edition. New York: Routledge; 2011.

American Educational Research Association, American Psychological Association. Standards for Edu-
cational and Psychological Testing. Washington, D.C: American Educational Research Association;
2014.

Rouquette A, Hardouin J-B, Vanhaesebrouck A, Sébille V, Coste J. Differential Item Functioning (DIF)
in composite health measurement scale: Recommendations for characterizing DIF with meaningful
consequences within the Rasch model framework. PLOS ONE. 2019; 14: e0215073. https://doi.org/10.
1371/journal.pone.0215073 PMID: 30964935

Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, et al. COSMIN Risk of Bias
checklist for systematic reviews of Patient-Reported Outcome Measures. Qual Life Res. 2018; 27:
1171-1179. https://doi.org/10.1007/s11136-017-1765-4 PMID: 29260445

Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al. Principles of Good Practice
for the Translation and Cultural Adaptation Process for Patient-Reported Outcomes (PRO) Measures:
Report of the ISPOR Task Force for Translation and Cultural Adaptation. Value Health. 2005; 8: 94—
104. https://doi.org/10.1111/j.1524-4733.2005.04054.x PMID: 15804318

de Vet HCW, Terwee CB, Mokkink LB, Knol DL. Measurement in Medicine: A Practical Guide. Cam-
bridge University Press; 2011. Available: http://books.google.fr/books?id=_0OcdeTg9i28C

Epstein J, Santo RM, Guillemin F. A review of guidelines for cross-cultural adaptation of questionnaires
could not bring out a consensus. J Clin Epidemiol. 2015; 68: 435—441. https://doi.org/10.1016/j.jclinepi.
2014.11.021 PMID: 25698408

Epstein J, Osborne RH, Elsworth GR, Beaton DE, Guillemin F. Cross-cultural adaptation of the Health
Education Impact Questionnaire: experimental study showed expert committee, not back-translation,
added value. J Clin Epidemiol. 2015; 68: 360—369. https://doi.org/10.1016/j.jclinepi.2013.07.013 PMID:
24084448

Muthen LK, Muthen BO. Mplus user’s guide. Los Angeles; 2010.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Struct Equ Model Multidiscip J. 1999; 6: 1-55. https://doi.org/10.1080/
10705519909540118

Brown TA. Confirmatory factor analysis for applied research. 2d ed. New York: The Guilford Press;
2015.

Kline RB. Principles and Practice of Structural Equation Modeling. 3rd ed. New York: The Guilford
Press; 2006.

Chen FF. Sensitivity of Goodness of Fit Indexes to Lack of Measurement Invariance. Struct Equ Model
Multidiscip J. 2007; 14: 464-504. https://doi.org/10.1080/10705510701301834

Cheung GW, Rensvold RB. Evaluating Goodness-of-Fit Indexes for Testing Measurement Invariance.
Struct Equ Model Multidiscip J. 2002; 9: 233—-255. https://doi.org/10.1207/S15328007SEM0902_5

Marsh HW, Nagengast B, Morin AJS. Measurement invariance of big-five factors over the life span:
ESEM tests of gender, age, plasticity, maturity, and la dolce vita effects. Dev Psychol. 2013; 49: 1194—
1218. https://doi.org/10.1037/a0026913 PMID: 22250996

PLOS ONE | https://doi.org/10.1371/journal.pone.0227802 January 14, 2020 15/16


https://doi.org/10.1111/j.1399-6576.2006.01097.x
http://www.ncbi.nlm.nih.gov/pubmed/16923100
https://doi.org/10.1111/j.1369-7625.2009.00584.x
http://www.ncbi.nlm.nih.gov/pubmed/20579122
https://doi.org/10.1037/pas0000327
https://doi.org/10.1037/pas0000327
http://www.ncbi.nlm.nih.gov/pubmed/27124100
https://doi.org/10.1016/j.psychres.2015.06.004
https://doi.org/10.1016/j.psychres.2015.06.004
http://www.ncbi.nlm.nih.gov/pubmed/26117249
https://doi.org/10.1200/JCO.2011.40.8872
http://www.ncbi.nlm.nih.gov/pubmed/23897967
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
http://www.ncbi.nlm.nih.gov/pubmed/20494804
https://doi.org/10.1371/journal.pone.0215073
https://doi.org/10.1371/journal.pone.0215073
http://www.ncbi.nlm.nih.gov/pubmed/30964935
https://doi.org/10.1007/s11136-017-1765-4
http://www.ncbi.nlm.nih.gov/pubmed/29260445
https://doi.org/10.1111/j.1524-4733.2005.04054.x
http://www.ncbi.nlm.nih.gov/pubmed/15804318
http://books.google.fr/books?id=_OcdeTg9i28C
https://doi.org/10.1016/j.jclinepi.2014.11.021
https://doi.org/10.1016/j.jclinepi.2014.11.021
http://www.ncbi.nlm.nih.gov/pubmed/25698408
https://doi.org/10.1016/j.jclinepi.2013.07.013
http://www.ncbi.nlm.nih.gov/pubmed/24084448
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1207/S15328007SEM0902
https://doi.org/10.1037/a0026913
http://www.ncbi.nlm.nih.gov/pubmed/22250996
https://doi.org/10.1371/journal.pone.0227802

@ PLOS|ONE

API validity in oncology and general practice settings

43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

Cronbach LJ, Meehl PE. Construct validity in psychological tests. Psychol Bull. 1955; 52: 281-302.
https://doi.org/10.1037/h0040957 PMID: 13245896

Watkins MW. The reliability of multidimensional neuropsychological measures: from alpha to omega.
Clin Neuropsychol. 2017; 31: 1113—-1126. https://doi.org/10.1080/13854046.2017.1317364 PMID:
28429633

Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. Psychol Bull. 1979; 86:
420-428. https://doi.org/10.1037//0033-2909.86.2.420 PMID: 18839484

Muthén LK, Muthén BO. (1998-2012). MPlus. Statistical Analysis With Latent Variables. User’s Guide.
Seventh Edition. 2012.

StataCorp LP. Stata Statistical Software: Release 12.1. College Station, TX: StataCorp, L.P.; 2012.

Mack JW, Cronin A, Keating NL, Taback N, Huskamp HA, Malin JL, et al. Associations between end-of-
life discussion characteristics and care received near death: a prospective cohort study. J Clin Oncol
Off J Am Soc Clin Oncol. 2012; 30: 4387—4395. https://doi.org/10.1200/JC0O.2012.43.6055 PMID:
23150700

Maciejewski PK, Prigerson HG. Emotional Numbness Modifies the Effect of End-of-Life Discussions on
End-of-Life Care. J Pain Symptom Manage. 2013; 45: 841-847. https://doi.org/10.1016/j.jpainsymman.
2012.04.003 PMID: 22926093

Hoerger M, Epstein RM, Winters PC, Fiscella K, Duberstein PR, Gramling R, et al. Values and options
in cancer care (VOICE): study design and rationale for a patient-centered communication and decision-
making intervention for physicians, patients with advanced cancer, and their caregivers. BMC Cancer.
2013; 13: 188. https://doi.org/10.1186/1471-2407-13-188 PMID: 23570278

Solomon R, Smith C, Kallio J, Fenollosa A, Benerofe B, Jones L, et al. Speaking Up: How Patient and
Physician Voices Shaped a Trial to Improve Goals-of-Care Discussions. Patient—Patient-Centered
Outcomes Res. 2017; 10: 489-501. https://doi.org/10.1007/s40271-017-0226-z PMID: 28364384

Anagnostou D, Sivell S, Noble S, Lester J, Byrne A, Sampson C, et al. Development of an intervention
to support patients and clinicians with advanced lung cancer when considering systematic anticancer
therapy: protocol for the PACT study., Development of an intervention to support patients and clinicians
with advanced lung cancer when considering systemic anticancer therapy: protocol for the PACT study.
BMJ Open BMJ Open. 2017; 7, 7: e015277—e015277. https://doi.org/10.1136/bmjopen-2016-015277
PMID: 28706092

PLOS ONE | https://doi.org/10.1371/journal.pone.0227802 January 14, 2020 16/16


https://doi.org/10.1037/h0040957
http://www.ncbi.nlm.nih.gov/pubmed/13245896
https://doi.org/10.1080/13854046.2017.1317364
http://www.ncbi.nlm.nih.gov/pubmed/28429633
https://doi.org/10.1037//0033-2909.86.2.420
http://www.ncbi.nlm.nih.gov/pubmed/18839484
https://doi.org/10.1200/JCO.2012.43.6055
http://www.ncbi.nlm.nih.gov/pubmed/23150700
https://doi.org/10.1016/j.jpainsymman.2012.04.003
https://doi.org/10.1016/j.jpainsymman.2012.04.003
http://www.ncbi.nlm.nih.gov/pubmed/22926093
https://doi.org/10.1186/1471-2407-13-188
http://www.ncbi.nlm.nih.gov/pubmed/23570278
https://doi.org/10.1007/s40271-017-0226-z
http://www.ncbi.nlm.nih.gov/pubmed/28364384
https://doi.org/10.1136/bmjopen-2016-015277
http://www.ncbi.nlm.nih.gov/pubmed/28706092
https://doi.org/10.1371/journal.pone.0227802

