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Results The confirmatory analysis led to a modified version of the
API with better local and global indexes-of-fit for samples of
German-speaking patients. Two items of the sub-scale, ‘preference
for decision-making’, and one item of the sub-scale, ‘preference for
information seeking’, showed very low reliability scores and were
deleted. Thus, several global indexes-of-fit clearly improved signif-
icantly. The modified scale was confirmed on the validation sample
with acceptable to good indices of fit. Results of subgroup analyses
indicated that no adaptations were necessary.

Discussion and conclusions This first confirmatory analysis for a
German-speaking population showed that the API was improved by
the removal of several items. There were theoretically plausible
explanations for this improvement suggesting that the modifications
might also be appropriate in English and other language versions.
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Introduction

Patient participation in decision making has
become increasingly important especially for
diseases for which more than one treatment
option exists and the best choice depends on
how a person values the benefits and harms of
each option.! While most patients want detailed
information and physicians often underestimate
this need, far fewer patients indicate a preference
to participate in decision making.>> Patients’
preferences for participation are not fixed and
can vary depending on several factors, such as
age, sex, education, experience of illness and
medical care, health status, type of decision,
attitude towards decision making, relationship
with the physician and preference for informa-
tion.*” Yet, socio-demographic and disease-
related variables have been shown to account for
only 6.9% of the variance in participation
preferences.® In addition, existing measures of
preferences are not necessarily applicable across
diverse treatment and socio-cultural contexts.*’
Additional research is needed on patients’
preferred roles in decision making,” as well as
measures of preferences that are appropriate for
different treatment and cultural contexts.

Recommendations for improvement of API, D Simon et al.

One scale to measure patients’ preferences for
participation and information is the Autonomy-
Preference-Index (API).'° It was developed in a
modified Delphi study involving 13 clinicians,
medical sociologists and ethicists. Within the
process of two iterations, key measurable dimen-
sions of patients’ preferences for autonomy were
identified.'” Patients’ preference for participa-
tion and their desire for information emerged as
the most important ones to discriminate between
patients who prefer an active role in their care
and patients who desire a more passive role. The
two dimensions were operationalized by ques-
tionnaire items representing the API and were
then field-tested and reviewed with patients for
content validity.

The API consists of 23 items representing two
sub-scales (Table 1). Eight items evaluate the
preference for information, and six items measure
the preference for participation. Each of the 14
items is rated using a five-point Likert scale, with
response options ranging from ‘strongly disagree’
to ‘strongly agree’. The agreement is associated
with preference for information or involvement,
respectively (items dm4, dm6 and is5 are reverse-
scored). The participation preference is addi-
tionally assessed in relation to illness severity by

Table 1 Items of the Autonomy-Preference-Index without vignettes

Iltems

Decision-making sub-scale

1 The important medical decisions should be made by your doctor, not by you dm1?
2 You should go along with your doctor’s advice even if you disagree with it dm2
3 When hospitalized, you should not be making decisions about your own care dm3
4 You should feel free to make decisions about everyday medical problems dm4
5 If you were sick, as your illness became worse you would want your doctor to take greater control dm5
6 You should decide how frequently you need a check-up dmeé
Information-seeking sub-scale
7 As you become sicker you should be told more and more about your illness is12
8 You should understand completely what is happening inside your body as a result of your illness is2
9 Even if the news is bad, you should be well informed is3
10 Your doctor should explain the purpose of your laboratory tests is4
11 You should be given information only when you ask for it is5
12 It is important for you to know all the side effects of your medication is6
13 Information about your illness is as important to you as treatment is7
14 When there is more than one method to treat a problem, you should be told about each one is8

Items in italics were removed in the modified version owing to very low reliability scores.

dm, preference for participation in decision making.
2js, preference for information.
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three clinical vignettes (three items each) on upper
respiratory tract illness (representing mild dis-
ease), hypertension (moderate disease) and myo-
cardial infarction (severe/most threatening
disease). Using the vignettes patients are asked to
hypothetically consider their participation pref-
erences for different stages of disease severity. The
response options for each vignette range from
‘you alone’, ‘the doctor and you’, to ‘the doctor
alone’ should make the treatment decision.

The API was originally validated in a sample of
English-speaking patients in general medicine.
Factor analysis supported the clustering of items
into information (x = 0.82) and participation
sub-scales (o = 0.82).'° The three vignettes were
also analysed as separate sub-scales to investigate
the effect of increasing illness severity upon
patients’ preferences. Scores for each scale and the
vignettes are summed and linearly adjusted to a
range of 0-100 for the API and 0-10 for the
vignettes, respectively. Construct validity has
been reported only for the participation sub-scale
and was reported to have a significant positive
correlation with a global item on participation
(r = 0.54; P < 0.0001)."° Convergent validity
was assessed with a known group analysis: dia-
betic patients with high motivation for self-care
and home monitoring of blood glucose had higher
mean API scores compared with a sample of the
general population (P < 0.01). No association
was found between the information and partici-
pation sub-scales, supporting the orthogonality
of the concepts measured by the sub-scales. Test—
retest reliability after 2 weeks (Pearson r) was 0.84
for the participation sub-scale and 0.83 for the
information sub-scale indicating strong stability
of preferences over a 2-week time period. Internal
consistency was good with Cronbach’s o of 0.82
for each sub-scale.'”

Apart from the original validation study,
internal consistency has been reported previously
by Spies ef al.'' on a German sample of chronic
pain patients (participation: & = 0.61, informa-
tion: & = 0.73) and patients in a pre-medication
visit (participation: o = 0.64; information:
o = 0.66). The authors describe that deleting the
reverse-scored items increased the Cronbach’s o
values. Another German study reported internal

consistency for the participation sub-scale rang-
ing from 0.57 to 0.80 and recommended scale
adaptations for sub-groups.'? Furthermore, one
study on a large sample of the Japanese popula-
tion reported low alpha reliability coefficients
(<0.70)."* These findings suggest additional
testing of the API for groups other than native
English-speaking populations. Other studies
have also used modified versions of the API, in
which they either added items or used selected
items of the sub-scales, but did not report reasons
for their modifications.'*'® Many studies using
an unmodified version of the API did not report
results of psychometric testing.'”'” In these cases
it remains unclear if testing was not done, or was
done but not reported owing to unfavourable
outcomes or other reasons.

In addition, the psychometric properties of the
API have not been more formally tested using
theory-driven confirmatory factor analysis
(CFA), the best means of testing the agreement
between a theoretically formulated model and
empirical data, neither in the original version nor
in one of the adaptations. With this approach, the
coherence of the sub-scales and the underlying
constructs could be thoroughly investigated.

An opportunity to do further psychometric
testing of the API occurred when a German
version of the API was used in a research con-
sortium on shared decision making funded by the
German Ministry of Health.”* From 2001 to
2005, the implementation of shared decision
making throughout Germany was investigated in
10 projects on different medical conditions such as
breast cancer, depression and hypertension.?!
The overall aim of the research consortium was to
study intervention effects resulting from physi-
cian training programmes in shared decision
making, the use of patient information material
and patient decision aids. To create a basis for
common evaluation strategies, members of the 10
projects joined a comprehensive team on meth-
odological issues.’* The API was one of the
evaluation measures chosen by the methods team.
It was translated into German by two indepen-
dent researchers and back-translated by two
native speakers, and the translated version was
authorized by the original authors of the API.
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The aim of this study was to extend the pre-
vious preliminary testing of the original factorial
structure of the API for the German translation,
using CFA on a mixed sample of patients from
primary care, inpatient care and emergency
department settings.

Methods

Study sample

The API was tested for validity and reliability on a
sample of n = 1592 patients treated for depres-
sion in primary care (n = 186) or for minor trau-
masinanemergency department (n = 811). These
patients participated in research projects within
the research consortium. Depressed patients were
subjects in a cluster randomized controlled trial on
the effects of training in shared decision making
for general practitioners. The data used in
the present study were collected after a consulta-
tion but prior to this intervention. Patients in the
emergency department sample received treatment
of minor traumas at a university hospital emer-
gency department and were screened for risky
alcohol consumption. Preferences for information
and participation were assessed in the context of
decision making regarding behaviour changes in
alcohol consumption. There was also access to
data from a cooperating project in which a survey
among patients receiving inpatient care on surgi-
cal and internal medicine units was conducted
(n = 595). All studies were approved by the
respective local ethic boards and are described in
detail elsewhere.'"?** The API vignettes on
illness severity levels were not used in any of these
studies, so this validation study only includes the
preference for decision making and information
sub-scales of the API.

Procedure

The sample was randomly divided into half to
generate a calculation sample and a validation
sample. The analysis was performed in four steps.
First, the original two-factor model was tested on
the calculation sample. Second, modifications
were made as suggested by local and global
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indexes-of-fit for the original scale. Third, the
adapted model was verified on the calculation
sample. Fourth, a confirmation of the adapted
model was performed on the validation sample.
In addition to these steps, subgroup analyses for
age, sex and setting were carried out to assess the
performance of the modified API across settings
and for varying age and gender groups.

Main outcome measures

To test the two-factor structure, both local and
global goodness-of-fit measures were calculated.
The following local goodness-of-fit
(GFIs) were used to demonstrate how well the
defined constructs were measured: indicator
reliability, critical ratios, construct reliability
and average variance extracted. Global GFIs
evaluating the whole model with regard to both
measurement and factorial aspects included: the
discrepancy chi-squared test, root mean square
error of approximation (RMSEA), GFlIs,
adjusted goodness-of-fit-index (AGF1), compara-
tive-fit index (CFI) and Bayesian information
criterion (BIC).*** GFIs were assessed by
comparing them with recommended thresholds
for acceptable and good fit.>*?**” The exact
thresholds are reported in Tables 4-6.

indices

Statistical analysis

CFA was used to test the two-factor model
defined by the original authors of the API'
Maximum likelihood estimation was used to
analyse the covariance of items. Constructs were
scaled indirectly by fixation of loadings of
specific indicators. The inter-correlation of both
factors was allowed. Up to three missing values
were imputed using the expectation-maximiza-
tion algorithm. Data imputation was needed for
0.8% of data points in outpatients, <0.1% in
emergency room patients and 0.5% in inpa-
tients. The CFA was performed with AMOS 6, a
software for structural equation modelling
(SEM).*® Missing values were imputed using a
programme for multiple imputation of incom-
plete multivariate data (NORM 2.03, Pennsyl-
vania University, PA, USA).%
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Table 2 Sample characteristics

Calculation Validation Total
sample sample sample
n 794 798 1592
Age
(in years)
Mean 47.4 48.1 47.7
SD 18.1 18.6 18.4
Sex
Male 393 (49.5%) 433 (54.3%) 826 (51.9%)
Female 401 (50.5%) 365 (45.7%) 766 (48.1%)
Setting
Outpatient 94 (11.8%) 92 (11.5%) 186 (11.7%)
Inpatient 313 (39.4%) 282 (35.3%) 595 (37.4%)
Emergency 387 (48.7%) 424 (53.1%) 811 (50.9%)
Results

Sample characteristics

Table 2 presents the overall sample character-
istics. For the total sample, patients’ mean
age was 47.7 years (SD = 18.4), and 51.9%
of the patients were men; 11.7 % were
primary-care outpatients, 37.4 % were inpa-
tients and 50.9 % were emergency department
patients.

Statistical assumptions of structural equation
modelling (SEM)

Descriptive statistics for the API are presented
in Table S1. No correlations between items
above 0.8 were found, suggesting non-redun-
dancy of the included scale items. In some cases
for the information sub-scale items (isl, is2, is3,
is4 and is8), skewness and kurtosis values proved
to be extremely high; thus, the findings regarding
these items could be slightly biased (isl: ‘As you
become sicker, you should be told more and
more about your illness’, is2: ‘You should
understand completely what is happening inside
your body as a result of your illness’, is3: ‘Even if
the news is bad, you should be well informed’,
is4: “Your doctor should explain the purpose of
your laboratory tests’ and is8: “When there is
more than one method to treat a problem, you
should be told about each one’).

Test of the original model and modifications
(calculation sample)

Local goodness-of-fit

Indicator reliability exceeded 0.30 for most of
the items, with the exception of certain deci-
sion-making and information-seeking sub-scale
items (dm4: ‘You should feel free to make
decisions about everyday medical problems’;
dm6: “You should decide how frequently you
need a check-up’; is5: “You should be given
information only when you ask for it’; and is6:
‘It is important for you to know all the side
effects of your medications’). The score of item
is6 (0.23) is still rather close to the recom-
mended threshold of 0.30. Critical ratios
showing correlations between indicators and
constructs were significant for all items but
item dm6. Construct reliability for both
sub-scales reached the necessary threshold
(0.74, 0.75), but the average variance extracted
remained below the required value of 0.5, with
scores 0.41 and 0.29, respectively (Table S2).
No correlation was found between the two
domains (—0.02).

Global goodness-of-fit

The discrepancy chi-squared test exceeded the
threshold and was statistically significant indi-
cating differences between theoretical and
observed relations. The RMSEA (0.085), a
measure of approximate fit in the population
showed only a mediocre fit. Only the GFI
(0.909) reached a good fit; all other indices
reached acceptable fits (AGFI1: 0.875; normed-fit
index or NFI: 0.873; Tucker—Lewis index or TLI:
0.867; CFI: 0.889). The BIC showed a score of
700.39 (Table 3).

Model modification

Because the decision-making sub-scale items
dm4, dm6 and information sub-scale item is5
showed only poor communalities and most
global indexes did not show a good fit, these
items were removed and the adapted model
was tested on the calculation sample (Table 3).
The deletion of these items was also supported
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Table 3 Measures of global fit for all models estimated

7 df. P v 2/d.f. RMSEA GFI  AGFI NFI  TLI CFI BIC
Thresholds for acceptable fit" >0.05 <5.00 <0.08 20.80 =20.85 =20.80 =20.80 20.85 Small
Thresholds for good fit’ >0.10 <3.00 <0.05 =20.90 20.95 20.95 20.95 =0.95 Small
Original model (calculation sample) 506.76 76 <0.001 6.67 0.085 0.909 0.875 0.873 0.867 0.889 700.39
Adapted model (calculation sample) 115.89 41 <0.001 2.83 0.048 0.974 0.958 0.969 0.973 0.980 282.82
Adapted model (validation sample) 146.74 41 <0.001 3.58 0.057 0.967 0.947 0.965 0.965 0.974 313.80

'Recommendations are based on Kline,?* Byrne,?® Kriston,?® Hu,?” Browne®? and Schermelleh-Engel.>*
RMSEA, root mean square error of approximation; GFl, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; NFI, normed-fit index; TLI,

Tucker-Lewis index; CFl, comparative-fit index; BIC, Bayesian information criterion.

by the fact that they were reverse-scored and
may therefore lead to different response pat-
terns compared with the non-reversed items;
that is, it is possible that patients were con-
fused by the varying wording (negative vs.
positive) within the same overall scale. Because
the test of the original model showed only a
very small non-significant correlation between
the factors representing the two API sub-scales,
correlations were set to 0 in the adapted
model.

Analysis of the adapted model (calculation
sample)

Local goodness-of-fit

Indicator reliability scores for the decision-
making preference sub-scale did not change
based on item deletions. Thus, it can be
assumed that the deleted items did not signif-
icantly contribute to this scale. For the infor-
mation sub-scale, some reliability scores
slightly increased whereas others decreased.
The is6 item, ‘It is important for you to know
all the side effects of your medications’, still
showed the weakest score (0.17). All critical
ratios proved to be significant. Compared with
the original model, construct reliability of the
adapted model increased from acceptable to
good scores (DM: 0.85; IS: 0.86). The overall
amount of variance in the indicators accounted
for by the construct (average extracted vari-
ance) also improved, with a good score for the
decision-making sub-scale (0.60) and an
acceptable score for the information-seeking
sub-scale (0.47; Table S2).

Global goodness-of-fit

For the adapted version of the API both the
discrepancy chi-squared test and the RMSEA
decreased significantly in the desired direction
(4*/d.f.: 2.83, RMSEA: 0.048). Moreover, GFI
(0.974), AGFI (0.958), NFI (0.969), TLI (0.973)
and CFI (0.980) all increased and met the
threshold for good fit. Compared with the
original model, the BIC (282.82) decreased
clearly in favour of the adapted model (Table 3).
Owing to the fact that one item (is6: ‘It is
important for you to know all the side effects of
your medications’) of the information-seeking
sub-scale showed a rather mediocre association
with the construct, we also tested a model
without this item. This led to a slight improve-
ment of the global fit indices (e.g. y*/d.f. = 2.72
and CFI: 0.984). However, as we judged this
improvement to be negligible and we did not
have any theoretical reason to exclude this item,
we decided to keep it within the model.

Confirmation of the adapted model (validation
sample)

Local goodness-of-fit

Testing the adapted version on the validation
sample resulted in acceptable indicator reliability
scores for most of the items. Only the score of
item dm5 (‘If you were sick, as your illness
became worse you would want your doctor to
take greater control’) decreased slightly (0.27)
but still remained close to the required threshold
of 0.30. While most of the items of the sub-scale
‘information seeking’ increased in terms of
indicator reliability, item is6, ‘It is important for
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you to know all the side effects of your medi-
cations’, showed the lowest score (0.21). Once
again all critical ratios were statistically signifi-
cant. Scores of construct reliability (0.83 and
0.86) and of the average extracted variance (0.57
and 0.47) were almost as high as in the adapted
model tested on the calculation sample
(Table S2).

Global goodness-of-fit

In terms of global indexes, the discrepancy chi-
squared test (y>/d.f.: 3.58) was slightly higher
than in the calculation sample but still accept-
able. The RMSEA (0.057) was clearly in the
range for acceptable fit. All other tested global
indexes-of-fit likewise remained close to the
scores of the adapted model (GFI: 0.967; AGFTI:
0.947; NFI: 0.965; TLI: 0.965; CFI: 0.974). With
a score of 313.80, the BIC was almost as low as
in the calculation sample and thus confirmed the
good fit of the adapted model (Table 3).

Subgroup analyses (age, sex, setting)

To test the suitability of the adapted scale for
subgroups of age, sex and setting global indexes-
of-fit were considered. The scores were only
slightly different from the validation sample and
all reached the thresholds for acceptable fit
(Table S3).

Discussion

A CFA of the German version of the API was
performed in patients in primary care of
depression, internal and surgical inpatient care
and emergency care settings. Central conditions
for CFA were met to perform a formal psy-
chometric analysis of the modified API: (i) the
sample size was beyond n = 200; (ii) skewness
and kurtosis were acceptable for most items;
however, items isl, is2, is3, is4 and is8 exceeded
the recommended limit for skewness and item
is8 was beyond the recommended limit for kur-
tosis; (iii) sufficient correlations between items
were present to enable a structure definition.*
Analysis of local GFIs indicated that the vari-
ance in items dm4 (“You should feel free to make

decisions about everyday medical problems’),
dm6 (“You should decide how frequently you
need a check-up’) and is5 (“You should be given
information only when you ask for it’) could not
be sufficiently explained by the underlying con-
structs. Therefore, these items were deleted. Two
of them belong to the preference for decision-
making sub-scale and address the concepts of
‘everyday medical problems’ and ‘medical check-
up’. Further analyses are necessary to find out
why items on these topics do not fit the sub-scale
construct. It is possible that patients had a spe-
cial medical condition on their mind when they
answered the API which did not match with
these rather general topics. The deleted item of
the information-seeking sub-scale (“You should
be given information only when you ask for it’)
is the only aspect of active information seeking
from the patient’s perspective. All other infor-
mation-related items describe what patients
should be told by physicians and what they
should know and understand. Thus, it is possi-
ble, that the behaviour of taking active steps to
receive information does not fit the construct
because patients rather expect a passive role of
being informed. If this is the case, the sub-scale
label ‘information seeking’ should be revised.
It is also possible that respondents had to change
their mind when answering the question related
to active information seeking. Further in-depth
analyses of the construct would be helpful in
clarifying this question. Future research might
incorporate qualitative methods to explore the
reasons patients report for their responses to
the scale items. This type of data could illuminate
people’s frames of reference for responding to the
questions, including if they have a particular
medical condition or situation in mind when
responding to the items. For example, the reason
why item is6 (‘It is important for you to know all
the side effects of your medication’) showed the
poorest indicator reliability could be related to
the fact that not all patients answering the API
were taking medications, so it is possible that
they found this item to be irrelevant or were
unsure how to respond to it.

In some instances, the wording of the items
may inspire a shift in frame of reference from a
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specific to a general medical treatment context
or vice versa. Interviewing patients about the
reasons for their responses could also help
determine if the reverse-scoring of items (that
were deleted from the API) was confusing to
patients or induced a different frame of reference
when responding. In a future study we will
investigate if the reverse-scoring has an influence
on the adequacy of item fit in confirmatory
model testing. For this purpose, items with
reverse-scoring will be rephrased and then
re-tested as part of the complete API.

In terms of construct reliability, the original
model already showed acceptable scores, but we
were able to improve the fit of the model by
deleting certain items from the API. In contrast,
the extracted variance was not satisfactory in the
first model, and clearly benefited once these
items were deleted from the model. This result
relates to the findings of both Spies er al.'' and
Hamann et al.,'> who reported acceptable scores
of construct reliability for different medical
conditions within the German Research Con-
sortium. As long as the focus is only on internal
consistency, acceptable scores indicate that the
scale can be used. Furthermore, the inclusion of
several items with an acceptable item-total cor-
relation can outbalance the effect of items with
low item-total correlation, thus providing good
internal consistency overall. However, our
analysis shows the specific ways the API can
be improved by deleting certain items. This is
potentially advantageous in terms of reducing
respondent burden by reducing the number of
items in the scale. Taking into account the
extracted variance which indicates how much
indicator variance is contributed by the
construct can lead to a different view on the
psychometric quality. Spies et al.'' reported that
item deletion increased the alpha score. In our
study on the comprehensive sample, the alpha
coefficients (factor reliabilities) increased from
0.74 to 0.85 for the decision-making sub-scale,
and from 0.75 to 0.86 for the information-
seeking sub-scale (see Table S2). However, the
beneficial impact of item deletion was much
higher on the extracted variance. Taking both
indices into account thus led to a better under-
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standing of the properties of the sub-scales.
Furthermore, the scale improvement by deleting
items is also supported by global indexes-of-fit.
Thus, the adapted API could be confirmed and
cross-validated in this study.

Another interesting result was that the
underlying factors representing the sub-scales of
preferences for decision making and information
seeking were not correlated (—0.02). Initially,
correlations were allowed in our analysis, but
after this result we set them to zero. This turned
out to be well supported by good indexes-of-fit.
Previous findings of the original authors also
reported no correlation between the two sub-
scales. '’

In addition to these results, the adapted version
of the API was supported by subgroup analyses
for age, sex and setting showing acceptability to
good indexes-of-fit. As the score variations are
only small, there is no need for further model
adaptation in any of the sub-samples.

The rather small size of the outpatient sample
(n = 186) represents one limitation of this study,
as SEM should be performed on at least n = 200
patients. The results might also be limited by
extreme scores of skewness and kurtosis that
were found for some items of the information-
seeking sub-scale. The results of this confirma-
tory analysis only apply to the German version
of the API. Differences in language, health-care
systems and cultures could also contribute to the
bad model fit of several items, a fact that has
been discussed by Scheibler er al.* with regard
to the German validation of the Perceived
Involvement in Care Scale (PICS). Although the
number of items has been reduced, the scores
can still be compared with API scores of other
studies, as scoring relies on linear transformation
to create a standardized sum score of 0-100,
independent of the number of items contributing
to the raw sum score. As the deleted reversed
items did not show a relevant association with
the constructs measured, the exclusion of these
items did not change the meaning of the con-
structs, thus allowing the comparison of findings
obtained with either the original or modified API
sub-scales. Our analysis adds to the literature on
the psychometric properties of the API by being
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the first reported CFA of the API for a non
English-speaking population.

Conclusion

The psychometric properties of the German API
were investigated using SEM which led to an
improvement by the removal of several items. As
there were theoretically plausible explanations
for this improvement which might also be rele-
vant for English and other language versions, we
encourage further tests of both the original and
adapted versions of the API for measurement of
patients’ preferences for decision making and
information seeking. This example of validating
a translated measure indicates that a closer look
at the suitability of measures in different medical
conditions, settings and languages is of high
value. When using the API for cross-cultural
studies, it should be pre-tested in each country as
psychometric properties of an instrument cannot
be assumed to be cross-culturally stable on an a
priori basis.”! Future studies will show if reverse
scoring has an impact on how well items fit the
constructs. Although there is still a great need
for future studies on patients’ preferences for
participation in decision making and informa-
tion seeking, the preferences of German patients
can be measured more reliably with this adap-
tation of the German API without impairing its
validity.
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