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Abstract

Background: This study aimed to provide comprehensive information on translated versions of the 9-item
shared decision-making questionnaire, widely used to measure patient involvement in shared decision-making,
by combining psychometric validation information.

Methods: We searched various databases such as PubMed, Scopus, Google Scholar, along with developer
website to gather pertinent literature published until Feb, 2024. This psychometric validation carried out based
on item characteristics, content validity, and factor analysis results of individual studies. Our evaluation was
based on predetermined cut-off values for item difficulty, discrimination index, Cronbach's alpha, Kaiser Mey-
er Olkin factor (KMO), Bartlett's test of sphericity, and factor extraction and rotation, confirmatory factor
analysis range. The European Social Research Council guidance on the conduct of narrative synthesis in sys-
tematic reviews was employed for synthesis of validation results.

Results: The final analysis included nine studies with 3090 participants from various countries, and most pat-
ticipants had adequate literacy, and age range was 30-60 yr. Most model versions had a good fit, and all studies
reported satisfactory results, except for one study's discrimination index values. The tool's validity was satisfac-
tory. Most of the studies reported a convenient sample was the main limitation, along with recall bias in the
final responses.

Conclusion: The 9-item shared decision-making tool can be used to measure patient involvement in shared
decision-making in validated language-respected countties, as proper evaluation procedures reported satisfac-
tory results in the confirmatory analysis models and reliability testing.

Keywords: Shared decision-making; Patient involvement; Validity and reliability; Psychometric validation; 9-
Item shared decision-making

Introduction

Shared decision-making (SDM) has become a sion-making process and articulate their prefer-
crucial component of patient-centered care, ena- ences regarding treatment options (1). By provid-
bling patients to actively participate in the deci- ing patients with evidence-based information,
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healthcare providers can empower them to com-
prehend the advantages and disadvantages of var-
ious treatment procedures (2, 3). The number of
research studies conducted on shared decision-
making and its impact on healthcare has in-
creased considerably  (4). Some nations'
healthcare systems have made it mandatory to
involve patients in their healthcare plan decisions,
leading to better outcomes. However, the level of
patients' perceived experiences varies from one
nation to another, depending on their healthcare
system's development and people's knowledge (5-
8). Therefore, there is a need to develop tools
that can measure patients' actual involvement in
clinical encounters. This information can help
nations plan towards improvisation and making
mandatory policies.

A systematic review identified 16 questionnaires
that can help measure patients' experiences of
SDM (9). Among these, the nine-item shared de-
cision-making questionnaire (SDM-Q-9) is one of
the most frequently used instruments for as-
sessing the extent to which clinicians involve pa-
tients in decision-making. The questionnaire has
two versions: a patient SDM-Q-9 and a physician
SDMQ-Doc, allowing for the assessment of pa-
tients' involvement in decision-making from two
perspectives (10, 11). The questionnaire has been
widely used in various clinical settings, including
primary and specialized care, clinical trials, and
national surveys (12, 13). SDMQ-9 is a useful
measure in various areas of medicine, such as an-
esthesiology, cardiovascular diseases, dermatolo-
gy, mental illnesses, oncology, otolaryngology,
and traumatology (14).

There is a clear need for quality improvement in
validation studies, such as sample sizes, methodo-
logical quality, and finding ways to quantify valid-
ity and compare its measurement properties
across different healthcare system levels (9, 15).
Therefore, this study aimed to provide compre-
hensive information on all translated versions of
the SDM-Q-9, including item characteristics and
factor analysis, to aid the research community in
comprehending the translated versions of SDM-
Q-9. Psychometric validation ensure that the in-
strument is both reliable and valid for its intend-
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ed purpose, it accurately measures the constructs
it is designed to assess, providing credible and
reproducible results across different populations
and settings (16)

Furthermore, the study will provide a detailed
analysis of the questionnaire's psychometric
properties, including reliability, validity, and re-
sponsiveness, to evaluate the questionnaire's suit-
ability for use in various settings. These findings
are instrumental as evidence-based practices that
facilitate cross-cultural comparisons of SDM-Q-9
validation results and assess the suitability of the
tool among different populations.

Methods

The study adhered to PRISMA guidelines for sys-
tematic reviews and meta-analyses to ensure
transparency and accuracy, providing valuable
insights for future research and clinical decisions

(17).

Literature retrieval

To ensure that we found all pertinent studies for
our topic, we implemented an extensive search
strategy that involved using a combination of
keywords and MeSH terms related to our re-
search question. We conducted the search across
multiple databases, including PubMed, Scopus,
and Google Scholar. To prevent missing any per-
tinent articles, we used a variety of search terms
such as "shared decision-making" OR "clinical
decision-making" OR "medical decision-making"
OR "decision-making" AND "Validity and Relia-
bility" OR "Psychometric Validation" OR "Psy-
chometric Evaluation" OR "Psychometric Prac-
tice" AND "SDM-Q-9" OR "9-item shared deci-
sion-making questionnaire” as these are pertinent
to our research question. Furthermore, we
searched the official questionnaire website
(www.patient-als-partner.de) and reviewed rele-
vant reference lists to gather as much infor-
mation as possible. We limited our search to
studies that published until Feb, 2024, which
were in English or translated into other languages
from the inception of the databases. To ensure
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accuracy and reliability, two independent review-
ers conducted the search.

Selection Criteria

In order to be considered for inclusion in this
systematic literature review, a study must meet
certain criteria. These criteria include relevance to
the research question, publication in a peer-
reviewed journal, use of a suitable study design
(factor analysis attempted, item characteristics
should be reported), appropriate methodology,
translation of tools with proper procedures, and
reporting of outcomes that are pertinent to the
research question. Any study that fails to meet
these criteria is excluded from the review.

Examination of literature

The study's inclusion and exclusion criteria were
meticulously reviewed. During the screening pro-
cess, the titles and abstracts were initially exam-
ined, and any discrepancies were resolved
through collaboration between the reviewers.
The same researchers then conducted a full-text
screening of the eligible studies. Any further dis-
agreements were settled through discussions, and
if required, consultation with another reviewer
was sought. Ultimately, a consensus was reached
based on the established eligibility criteria, ensur-
ing a meticulous and unbiased evaluation.

Data Extraction

The authors collaborated to develop a data col-
lection grid that took into account all essential
factors, ensuring accurate and reliable results.
The literature was also reviewed for general in-
formation such as the first author, year of re-
search, the population included, research loca-
tion, the language of questionnaire translation,
and sample size, along with demographic details
that were extracted (gender, age, education level,
marital status), and some information related to
health literacy, the self-reported status of health,
and employment status, living area. Additionally,
validation evidence was collected, including item
characteristic parameters (item difficulty, discrim-
ination index, cotrected item-total correlation,
and internal consistency), factor extraction details

1181

including the exploratory factor analysis (EFA),
and principal component analysis (PCA) parame-
ters along with factors loading, and confirmatory
factor analysis factors various indices information
were collected, including Degree of Freedom
(D.F), Chi-square value (X?), comparative ad-
justment index (CFI), Roots Mean Square Error
of Approximation (RMSEA), and Standardized
Root Mean Square residual (SRMR), Goodness
of fit index (GFI), Tucker Lewis Index (TLI).
The data collection grid used was comprehensive
and robust, and the results obtained can be con-
fidently relied upon.

Considerations for evaluation of validated stud-
zes

In this systematic literature review, we have
planned to evaluate the validation of each study
through three stages of work. Firstly, we evaluate
the item characteristics of the translated tools
into the various languages. Secondly, validate the
factor extraction and rotation. Finally, we will
assess the goodness of fit index for the final vali-
dation.

Item characteristics measurement

The evaluation of the characteristics of translated
versions involves the measurement of item char-
acteristics, such as item difficulty, discrimination
index (corrected item-total correlation), and in-
ternal consistency (Cronbach's Alpha). The dis-
crimination index aids in assessing the contribu-
tion of each item to the scale's efficiency, with
suggested values ranging from 0.30 to 0.70 (18).
On the other hand, Cronbach's Alpha determines
if a group of items consistently assesses the same
characteristic, with a value of 0.7 to 0.9 consid-
ered good (>0.7), better (>0.8), and excellent
(>0.9) (19). Item difficulty, meanwhile, pertains
to the mean score of each item, considered diffi-
cult if it is less than 50% of the total score (15).

Factor extraction

Factor extraction is an important step in factor
analysis, which involves principal component
analysis and exploratory factor analysis. In order
to accurately extract factors, the Eagan value
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should be considered (ranging from 0.5 to 1.0)
(20).  Additionally, the Kaiser-Meyer-Olkin
(KMO) test, which determines sample adequacy,
should be applied, with a range of 0.8-1.0 (21).
Bartlett's test of sphericity is also applied, with a
P-value<0.005, to determine the suitability of the
data for factor analysis. These methods provide a
reliable approach to factor extraction and ensure
accurate results (22).

Final validation

For the purpose of final validation, a confirmato-
ry factor analysis findings considered to assess
the goodness of fit index by considering various
parameters, including the degree of freedom
(DF), chi-square value (x2), root mean square
error of approximation (RMSEA), standardized
root mean square residual (SRMR), goodness of
fit index (GFI), comparative fit index (CFI), and
Tucker Lewis index (TLI). The limited indices
considered in individual studies along with the
results of the final validation.

Methodological quality assessment

As the present study primarily focused on ques-
tionnaire validation, a rigorous evaluation of the
methodological quality of the studies included

was not feasible. Despite our best efforts, we
could not locate any sources that could aid in the
sald assessment. As a result, any conclusions
drawn from the study must be interpreted with
caution, given the limitations of the available da-
ta.

Representation of outcome

Our team carried out a comprehensive literature
review in accordance with the guidelines for nar-
rative synthesis in systematic reviews established
by the European Social Research Council.

Results

Results of literature search

Opverall, 981 studies were initially retrieved from
various databases. After eliminating duplicates
(n=421), primary screening was conducted by
two independent authors, followed by a full-text
screening based on the established inclusion and
exclusion criteria. Ultimately, 20 studies were se-
lected for the final analysis. Out of these, nine
studies were included in the systematic literature
review for final analysis (Fig. 1).

[ Identification of studies via databases and registers ]
—
Records identified from™:
= Database:
S . . .
E PubMed (n=309) Rej:on 1?5 l.emoved before
S o screening:
Scopus (n= 298) —> 5 ) ; i
E _ Duplicate records removed
= Google Scholar (n= 354) (n=421)
ﬁ Developer website m=20)
N—
) l
Records screened Records excluded
(m=560) (m=540)
£
g l
w o Reports excluded:
Reports assessed for eligibility »| Not language validation (disease
(m =20) specified) (n =4)
Not retrieved (n=2)
l Others =5)
~—  J
)
=
= Studies included in review
= n=9)
=
~

Fig. 1: PRISMA Flow Chart
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Demographic information of studies included

The final manuscript included nine studies that
validated the SDM-Q-9 questionnaire. These
studies translated the SDM-Q-9 into different
languages, such as Dutch, Spanish, Arabic, Ital-
ian, Japanese, Hungarian, Romanian, and Hindi,
and were published between 2015-2024 (14, 15,
23-29). Of these nine studies, only three provided
information about the included disease popula-
tion, while the others did not disclose it (15, 20,
29). The total study population was 3090, with
the Romanian study having the highest popula-
tion (n=665) and the Spanish version study hav-
ing the lowest sample (n=76) (23, 28). Most of
the studies reported male participants distribution
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around 30%-40%, and females 60-70%. All study
populations were aged between 30 and 60 years
old, except for one study which included 58.7%
of participants aged between 50 and 70 (25). Six
out of eight studies reported the education levels
of the study population, with most having ade-
quate literacy ranging from high school to univer-
sity degrees. Five studies revealed the marital sta-
tus of the population, with most being married,
except for the Italian population study, which
involved 50.9% of singles (n=147) (26). Other
relevant demographic details were also recorded,
such as employment status, health literacy, type
of disease, self-reported health status, and chron-
ic comorbidities status, all listed in Table 1.

Table 1: Demographic details of studies analyzing the 9-Item shared decision-making questionnaire

Year of
Research

First author

Gender (Male, %) Education level (Highest %

Sample
Size

participants with qualifica-

Marital status
(Married, %)

Other demographic infor-
mation

tion)
Rodenburg- 2015 180 34% Not available Type 2 diabetes 41%, Psychiatric
Vanden- Not available 20%, Ophthalmic 20%, Gynae-
bussche, et al. cologic 13%, Breast Cancer 7%
[15]
Alvarado et al. 2019 76 42.1% 42.1% had secondary educa- Not available Not available
(23] tion
De las Cuevas 2015 540 84.4% 40.9% had completed primary Not available Not available
et al. [24] education, 33.7% had com-
pleted secondary education
Alzubaidi et al 2019 516 43.6% Most of the participants 68.2% Full-time employment 41.9%,
[25]. (45%) with university degree Inadequate health literacy 60.7%.
de Filippis et 2022 289 41.2% Not available 43.9%. Schizophrenia Spectrum Disor-
al. [20] der 20.8%, Major Depressive
Disorder 21.5%, anxiety disorder
14.9%, and bipolar disorder
11.1%.
Goto et al 2020 131 44.3% >70% of the patients had 60.3% 49.6% were employed among
[27] completed either high school the included study population.
or university-level education
Rencz et al 2019 537 46% Most of the study population Not available 62.4% of population have
[14] were studied above high chronic morbidities, and 82.3%
school of the population have fair to
good self-reported health.
Baicus et al. 2019 665 34.2% Most of the study population 60.2% 67% included the Urban area,
[28] were studied above high 64.3% autoimmune diseases
school followed by atrial fibrillation.
PK Narapaka 2024 156 64% NA 96.7% 13% of the population have

et al. [29]

family history, 25.3% have
comorbidities, and highest per-
centage of participants involved
in between age 56-65

Results of Item Characteristics

1183 Available at:
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Several studies have analyzed the item character-
istics of SDM-Q-9. However, only three charac-
teristics were defined in all manuscripts, which
are Item Difficulty, Discrimination Index (Cor-
rected Item-Total Correlation), and Internal Con-
sistency (Cronbach's Alpha). Unfortunately, the
ceiling effect and floor effect data were not in-
cluded in the studies due to unavailability of data.
Out of all the studies, only four calculated the
Item Difficulty (14, 15, 28, 29). The Dutch stud-
ies showed no item difficulty with a mean score
range above 2.5 or 50%. The Dutch study re-
ported the highest mean score of 4.3 for Item 9,
while the lowest mean score for Items 2, 3, and 7
was 3.5 (15). The Hungarian version reported a
high score for Item 9, and the lowest score for
Item 2 was 2.9 (14). Lastly, the Romanian version
also reported the highest score of 3.8 for Item 1
and the lowest score of 2.7 for Item 6, and the

Hindi version of SDM-Q-9 also reported 3.35 for
item-1, and 4.12 for item-4 (28, 29). De Filippis
et al did not report the Discrimination Index.
The discrimination index values mentioned in
Table 2 ranged from 0.36-0.84 among all the
studies, except for Item 1 in De las Cuevas et al
(24).

All studies reported Cronbach alpha between the
range of 0.80-0.92, except for the Arabic version,
which reported values greater than 0.90 (0.915
and 0.929) (25). The studies represented the
Cronbach alpha values in the mean of all items
and individual items as well. A single study men-
tioned Cronbach alpha in the form of mean
scores, while the rest of the studies reported it
individually for each item. In summary, all ver-
sions of SDM-Q-9 showed good internal con-
sistency, with good corrected item-total correla-
tion, and no item difficulty Table 2.

Table 2: Psychometric validation of studies analyzing the 9-Item shared decision-making questionnaire

‘ Variables Results of fitness of the tool (CFA)
Study Internal Method Factor ex- | Kaiser— | Tested mod- = Considered Cut-off Values | Results of | Conclusion and
reference | consistency for factor | tracted meyer— els for CFA parameters CFA limitations
(Cronbach’s extraction olkin >5)
Alpha) (KMO)

(15) 0.85-0.88 PCA with | PCA result- | > 0.85, | Model-1 (the | The CFA models were re- | For the | This study
Eigen ed with 2 | except one-factor garded as acceptable to good | patients, demonstrated
value >1 components | Item 1- | model) when the fit indices met the | none of the | the good accept-

component 0.67) Model-2 following cut-off criteria: | fit indices | ability and relia-
1:1-3 (one-factor RMSEA <0.06; CFI | cutoff crite- | bility of the
component model ex- | >0.95and SRMR <0.08 ria were met | Dutch  version
2:4-9 cluding Item by Model 1, | of SDM, used in
while Model | primary and

Model-3 (a 2 produced | specialized care.

one-factor acceptable fit | The authors

model ex- indices by | noted that there

cluding Item meeting the | was no compa-

9) cut-off crite- | rable validation

Model-4 (a ria for two of | study in the

one-factor them same population

model  ex- (RMSEA and | to confirm the

cluding both
Ttems 1 and

9

Available at:  http://ijph.tums.ac.ir

SRMR) and | correlation

improving results. Addi-
the others | tionally, they did
(x2 and CFI). | not consider a
Model 4 | large enough

provided the | sample from

best fit indi- rimary and
P 1y

ces. secondary re-

gions for sepa-
rate  validation,
and the use of a
convenient

sample was
another  limita-
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©3) 0.80-0.84 PCA with

Varimax
rotation

24) 0.885 PCA with
oblimin

rotation

(25) 0915

0.929

PCA,
EFA with
obliman
rotation
along with
Eigen
value >1

and
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Resulted in
2 compo-
nents. Items
3-6and 9 in
the first
component;
on the other
hand, items
1,2,7 and 8
in the sec-
ond compo-
nent.

Resulted in
one compo-
nent

Resulted
with
component

one

Table 2: Continued ...

0.833

0.821,

0.907

Model-1
(excluding
the first item)
Model-2
(excluding
the nine
item)
Model-3 (in
the first
factor, items
3-6, 9 and in
the  second
factor, items

1,2,7,8)

Model-4

(corresponds
to the first
factor  with
items 3-6
and the

second factor
with Items 1,

2, 7-9)
Model-5
(consists  of
the first
factot's items
3-6 and the
second fac-
tot's items 2,
7, 8, and 9,
except for
item 1)
Model-1
(including all
the nine
items)
Model-2
(the structure
obtained

with PCA in
the  current
sample,
composed by
two factors)
Model-3 (a
mono facto-
rial structure
but excluding
item 1)
Model-1
(Including all
the items)

Model-2
(excludes
one item 1)

The standards used to gauge
how well the CFA-derived
models’ match: CFI >0.9
and RMSEA < 0.08

The following criteria were
used to indicate the fit of the
CFA models to the data. CFI
and GFI > 0.90, and
RMSEA and SRMR < 0.08.

GFI and CFI values above
0.90 and RMR and RMSEA
values below 0.05 indicated
that the CFA model was a
good fit

Available at:

Model 2
resulted with
best indices
in CFI,
RMSEA,
AIC, BIC
and CAIC.

>

The best
solution was
achieved with
the one-
factor model,
excluding
item 1 (Mod-
el 3), which
yielded  the
best fit indi-
ces (CFI and
GFI).

Both models

were ade-
quate  since
they pro-
duced similar
indices,
although
model 2
demonstrated

slightly better
indices.

tion.
This study
found good

validity. Howev-
er, the major
limitation ~ was
the sample size
which may not
represent the

population.

Another limita-
tion was that
this  tool was

validated in the
diabetes popula-
tion only, mak-
ing it unsuitable
for a variety of
populations  in
the nation.

This study has
shown adequate
reliability  and
validity, using a
convenient
sample.

The validity and
reliability pa-

rameters dis-
played were
excellent,  sug-

gesting  suitabil-
ity for use in the
22-member

states of the
Arabic  League.
However, there
were some
limitations, such
as the use of a
convenient

sample,  which
may have led to
biased respons-

http://ijph.tums.ac.it



(26) 0.86 Not avail- | Not availa-
able ble
27) 0.89-0.91 PCA Resulted
one compo-
nent with all
items > 0.4
(14) 0.90-0.93 EFA and | one factor
CFA with
>1 Eigen
value
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Table 2: Continued ...

Not NA

available

Not NA

available

0.910 Model-1
(One-factor
model in-
cluding  all
items)
Model-2

(One-factor
model  ex-
cluding item

1

Model-3
(One-factor
model ex-
cluding item

9)

Model-4
(One-factor

For TLI and CFI, values of
0.90 and above are consid-
ered adequate, while values
of .95 or above are consid-
ered excellent; for RMSEA
values of .08 and below are
considered  adequate and
values of .05 or below are
considered  excellent; for
SRMR a cut-off values close
to .08 are considered ade-
quate. Values of ¥2 /df<3.0
are considered good, while
values <2.0 are excellent.

NA

Df=27,
X?2=387.39,
CFI=0.89,
RMSEA=0.15, | values
SRMR=0.05, were>0.90
GFI=NA, for CFI
TLI=NA and<0.8
Df=20, for both
X2=260.28, RMSEA
CFI=0.92, and SRMR
RMSEA=0.15,

SRMR=0.03,

GFI=NA,

TLI=NA

Df=20,

X2=324.0,

CFI=0.90,

RMSEA=0.16,

SRMR=0.05,

GFI=NA,

TLI=NA

Df=14,

X2=195.81,

The  de-
sired
threshold

The CFA
exhibited an
outstanding

fit with a
relative  chi-

square (%2
/df) of 1.69,
CFI of .98,
TLI of .97,
RMSEA  of
.05, and
SRMR of .08.
These results
indicate that
the Italian
version of
SDM-Q-9
model is
appropriate.
A chi-
squared value
(discrepancy
chi-square
value divided
by the de-
grees of
freedom) of
1184 (p =
0.619), GFI
of 0.981,
AGFI of
0.938,
RMSEA  of
0.0, and CFI
of 1.0, sug-

gesting  good
fit to the
data.
The
performance
of the four
models
quite similar.
Almost all
the models
fulfilled the
cut-off crite-

overall

‘was

ria  of y2,
CFI1, and
SRMR; how-

ever, none of
them attained
an acceptable
RMSEA
value. Model
1, which
included all
nine  items,
exhibited a
relatively
satisfactory

es. Additionally,
conducting EFA
and CFA with
the same sample
may have also
impacted the
findings.

The Italian
version of SDM-
Q-9 yielded
better indices
compared to
other language-
validated studies.
However, there
was a recall bias,
and the protocol
did not include a
test-retest  relia-
bility. Addition-
ally, the sample
had a broad
clinical variabil-
ity in terms of
disease  charac-
teristics, making
it more hetero-
geneous.

This study con-
firmed that the
tools can be
used in  the
Japanese popu-
lation. However,
they mentioned
that the study
was conducted
in a single area,
so the results
may not be
applicable to a
larger  popula-
tion. The sample
size considered
for CFA was
also relatively
small.

Overall  results
indicate that the
tools are suitable
for  measuring
SDM
primary and
secondary  care.
However, the
shorter duration
from the deci-
sion taken time
and recalling
may cause bias
in responses

among
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Table 2: Continued ...

(28) 0.95-0.96 PCA with | One com- | 0.94
Varimax ponent

(29) 0.80-0.83 EFA with | One com- & 0.825
varimax ponent

model ex-  CFI=0.93, performance

cluding items | RMSEA=0.15, with

1 and 9) SRMR=0.03, CFI1=0.899,

GFI=NA, RMSEA

TLI=NA =0.158, and
SRMR =
0.052.

NA NA NA This study re-
ported good
validity ~among
the  Romanian
population.
Furthermore, it
can be used for
reporting the
SDM, although
the sample may
not be repre-
sentative of the
entire Romanian
population. The
hospital ~ survey
was non-
anonymous, SO
there were
chances for
social desirability
bias.

One factorial | Chisquare  statistic  (y2), | Al models | This study re-

model  in- | comparative fit index (CFI), | almost ported accepted

cludes all
One factorial

root mean square error of

approximation  (RMSEA),

reached the
desired value

model fit indices
values for the

model with- | and standatdized root mean | cutoff, but | translated ver-
out Item-1 squate residual (SRMR). The | the model- 5 | sion that indi-
One factorial = desited  threshold values = showed all | cates the tool
model with- | were greater than 0.90 for | desited indi- | suitability  for
out Item-9 CFI and less than or equal to | ces cut off | measurement of
One factorial | 0.8 for both RMSEA and | values patients in-
model with- | SRMR, Goodness of fit volvement in
out Item-1 | index (GFI), Adjusted good- shared decision-
and 9 ness of fit index (AGFI), and making among
One factorial | Tucker Lewis index (TLI) Indian oncology
model with- patients, the

out items
below 0.5 on
factor load-

ing

NA- Not available, D.F-Degree of Freedom, X2-Chi-square value, RMSEA- Roots Mean Square Error of Approximation,
SRMR- Standardized Root Mean Square residual, GFI-Goodness of fit index, CFI- comparative adjustment index, TLI-Tucker Lewis Index

Results of factor extraction

The results obtained from factor extraction are
significant in determining the number of con-
structs to include in a questionnaire. In most
studies, Principal Component Analysis (PCA)
and Exploratory Factor Analysis (EFA) were the
preferred methods, with an Figen value of 1.0
serving as the cut-off point. While one study de-
viated from this norm by not conducting factor
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major limitation
of the study is
same sample
was used for the
EFA and CFA
and its
representative
sample of the
population.

not a

extraction (24), most of the studies used either
orthogonal (Varimax) or oblique (Obliman) rota-
tion to determine factor rotation. Among the
four studies that provided details about factor
rotation, three employed orthogonal rotation,
while the remaining two used oblique rotation
(24, 25).

Single-factor extraction was the outcome of six
studies, while two studies produced two-factor
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extractions. A study produced two-factor extrac-
tion (Factor 1: Item 1-3, Factor 2: Item 4-9) (15)
and Alvarado et al produced two components.
Items 3—6 and 9 had readings above 0.5 in the
first component, while items 1, 2, 7, and 8 had
their highest readings in the second component
(23).

Opverall, all the studies adhered to standard pro-
cedures, either PCA or EFA, with an Figen value
of 0.5-1. Rodenburg-Vandenbussche et al and
Alvarado et al which produced two components.
However, the rest of the studies produced a sin-
gle factorial model similar to the developer mod-
el. Additionally, all studies had a KMO wvalue
above 0.80, which indicates an adequate sample
in the validation study, and that the data was suit-
able for factor analysis Table 2.

Results of Confirmatory factor analysis

This study analyzed several Confirmatory Factor
Analysis (CFA) models used in various studies,
except for the Romain version (27). Four parame-
ters were commonly used to measure the scale fit:
X? CFI, RMSEA, and SRMR. However, some
studies also added GFI and TLI to this list. The
Arabic version of the validation evaluated two
models, and both models reported good fit indi-
ces (25). Another version created four models to
evaluate the Dutch version of SDM-Q-9 for
CFA. One of the models yielded acceptable fit
indices for RMSEA and SRMR (15). Rencz et al
created four models, and almost all of them met
the cut-off values of X* CFI, and SRMR, but
none of them had a good RMSEA value (14). De
Filippis et al tested a single model, including TLI
along with SRMR, CFI, and RMSEA, and all the
values showed a good fit for the Italian version
(26). The Japanese study also showed a good fit
for the Japanese version (27). Alvarado et al pre-
pared five models, and the best adjustment indi-
ces were found with Model 2 (23). De Las Cue-
vas conducted CFA with three models, and they
reported that Model-3 showed a better fit (24).
PK Narapaka et al conducted CFA with five var-
ious models, all of them shown an acceptable
level of fit indices on the final analysis (29).
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To conclude, Alzubaidi et al. (model-2), De las
CC et al. (model-3) (24, 25) indicated that these
versions produced better indices on CFA without
Item-1. Rodenburg-Vandenbussche et al. pro-
duced acceptable results. There was a problem in
the fit of Item-1 in the respected versions. The
Spanish version reported the best indices without
Item-9, the Dutch version resulted in a problem
for fit with Item-1, 9 (15). The Hungarian version
created four different models, but Model-1 with
the inclusion of all items reported good results on
CFA (206). The Italian and Japanese versions vali-
dated only one model and showed good fit re-
sults (24, 25).

Discussion

The SDM-Q-9 was extensively utilized in
healthcare studies over the past decade and trans-
lated into various languages, with validation con-
ducted for use in different healthcare systems.
This study provides a comprehensive overview of
all the validated versions of the SDM-Q-9, facili-
tating researchers' utilization of this tool in other
languages while validating it.

All studies methodology involved consolidating
the results with item characteristics, factor analy-
sis (including factor extraction, rotation, and
good of fit of tool). All studies mentioned about
three item characteristic parameters that includ-
ing item difficulty, discrimination index (correct-
ed item-total correlation), and internal consisten-
cy (Cronbach's Alpha). Item difficulty in the vali-
dation of a questionnaire refers to the measure of
how challenging a particular item (or question) is
for the respondents to answer correctly or as in-
tended (30), discrimination index is a psychomet-
ric statistic used to assess how well an individual
questionnaire item differentiates between re-
spondents who perform well overall and those
who perform poorly on the overall test or con-
struct being measured (31), and cronbach's alpha
is a measure of internal consistency, which indi-
cates how well a set of items in a questionnaire or
scale measures a single unidimensional construct
(32). While three studies reported acceptable lev-
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els of item difficulty, one reported a score below
the expected range for item 1. The internal con-
sistency of all studies was deemed well, with near-
ly all studies reporting a Cronbach alpha value
close to 0.9. For factor extraction and rotation, all
studies used PCA, EFA, and varimax and obli-
min rotation, with a cutoff for factor extraction
of 1. Most studies resulted in a single component
or factor extraction, but two studies resulted in
more than one factor.

All studies had KMO values above the cutoff,
indicating adequate sample adequacy. Sample ad-
equacy is an essential validation criterion as it ne-
cessitates that a defined sample be included in the
final analysis. However, this systematic review did
not observe significant differences in study re-
sults with lower or higher sample sizes, and Bart-
lett's test significance was also below 0.05. For
confirmatory analysis, different models were cre-
ated, with most studies including two models that
excluded items 1 and 9. Almost all studies
showed a good fit for CFA, but the factors varied
across the studies. Most models in CFA showed a
good fit after excluding items 1 and 9, indicating
that these items were problematic for measuring
patient involvement. A study conducted among
the Spanish population using this validated ques-
tionnaire reported good SDM experience results
(28).

Higher education levels among the study popula-
tions may act as an influencing factor for good
response in the clinical setting. No information
was mentioned in the manuscripts regarding the
reason for choosing factor extraction methods
between PCA and EFA, factor rotation (varimax
and oblimin). After validation of the translated
questionnaire, limited studies were conducted
using the translated questionnaire in each trans-
lated language, and most of the included studies
reported that there may be a chance of bias in the
questionnaire's output as it measures outcomes
based on patient recall of the last clinical visit.
Therefore, conducting studies among diverse
populations for validation will provide a better
outcome on the validation.

All of the studies provided good validity and ac-
cepted reliability, as well as good model fit
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through confirmatory factor analysis (CFA).
However, individual studies mentioned limita-
tions related to the study. One of the most com-
monly mentioned limitations was recall bias,
which occurred due to the questionnaire being
designed as a closed-ended tool to report per-
ceived experiences by recalling past experiences.
To avoid this limitation, validation study re-
sponses can be collected for a fixed duration of
time after the clinical encounter. A short duration
of data collection may also cause bias. Another
limitation was the sample size. Most of the stud-
ies used a convenient sample for validation and
mentioned that the results may not be representa-
tive of the entite country's population. There
were different criteria for the consideration of
sample size. One criterion is that researchers
should consider a 1:10 ratio of responses to each
item for validation. According to epidemiological
studies, various factors related to the disease
population need to be considered for sample cal-
culation, and then the required number of re-
sponses should be collected. One study men-
tioned that test-retest reliability considerations
may also improve the results. The selected dis-
ease population is also a limitation, whereby the
tool cannot be applied to other disease popula-
tions. Thus, considering these limitations in the
next validation studies will improve the accuracy
of the psychometric evaluation.

A literature review study was conducted to com-
pare the SDM-Q-9 with CollaboRATE, including
five studies with 442 patients. Among this popu-
lation, the CollaboRATE scale reported a median
score of 88.9%, IQR 81.5%~100%, with a 12.5-
point higher score when compared to SDM-Q-9.
The questionnaire also reported 37.5% of high
scores, revealing a substantial ceiling effect. Both
tools were subjective-based analysis tools, and
there may be a chance that they are influenced by
other factors and the risk of missing values (14).
SDM-Q-9 has better internal consistency when
compared with the OPTION scale and found a
weak correlation between the total scores of each
scale (33). Even though a review of the literature
mentioned that SDM-Q-9 and its associated tool
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SDM-DOC were used in a wide range of studies
(34).

Limitations and future recommenda-
tions

This study was the first to compile validation-
related information for the SDM-Q-9 question-
naire, but there may be some bias in the results
because we excluded studies that validated ques-
tionnaires for various medical conditions. To gain
a better understanding of this tool, a study with
more flexible inclusion criteria covering all stud-
ies could be conducted. In the future, conducting
a systematic review with updated or multilingual
studies would provide more reliable results for
authors and researchers on the SDM-Q-9. We
also observed variations in the validation proce-
dures adopted across studies. Following a stand-
ard protocol by contacting the developer team
will provide more accurate results in the future.
Additionally, limited studies have been conducted
in countries that have validated the SDM-Q-9
questionnaire. Therefore, conducting clinical-
based studies using the validated questionnaire in
various diseased populations will help to better
understand the tool's characteristics.

Conclusion

All versions of the included studies demonstrated
good validation results. However, the models
with items 1 and 2 had a problem with CFA fit
results. All item characteristic parameters, factor
extraction, and rotation results showed positive
outcomes. Furthermore, internal consistency re-
sults were better among all the validated versions.
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