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Abstract
Background and Objectives: The number of people living with dementia is increasing globally,
particularly in middle-income countries like Turkey. To reduce risk of dementia, the implementa-
tion of lifestyle changes targeting modifiable risk factors are important. This study aimed to
translate and validate the Turkish version of the Motivation to Change Lifestyle for Dementia
Risk Reduction (T-MOCHAD-10).
Methods: Cross-sectional psychometric study design was used. After translation and back trans-
lation, we assessed face and content validity. For construct validation and reliability assessment,
we conducted a survey with 601 individuals aged 40 and above using a socio-demographic form
and the T-MOCHAD-10. We used Exploratory Principal Axis Factoring with Oblimin rotation to
explore the factor structure. We then confirmed the factor structure using fit indices. Reliability
was established using test-re-test, Cronbach’s alpha coefficient, item-total and item-subdimen-
sions correlations, ceiling and floor effects, and the Hotelling’s T-squared test.
Results: The T-MOCHAD-10 showed adequate face and content validity (Kendall W=0.09,
p=0.60). As in the original scale, a two-factor solution was obtained. All fit indices were ≥0.95,
and RMSEA was 0.06. A Cronbach’s alpha of 0.79 was obtained and no significant differences
were found between test and re-test measures (p>0.05). We found no evidence of ceiling or floor
effects, nor response bias (Hotelling’s T-squared=4683.80, p<0.001).
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Conclusion: T-MOCHAD-10 is a short measurement tool which provides valid and reliable scores
concerning the motivation to change lifestyle for reducing dementia risk among Turkish individu-
als aged 40 and over.
© 2022 Asociación Universitaria de Zaragoza para el Progreso de la Psiquiatría y la Salud Mental.
Published by Elsevier España, S.L.U. All rights reserved.
Introduction

The number of older people is increasing worldwide and the
prevalence of diseases which are more likely to affect this
population group is also rising. Dementia is a neuropsychiatric
disorder caused by a variety of brain illnesses such as Alz-
heimer’s disease and vascular dementia and is one of the
most disabling and burdensome diseases affecting older peo-
ple globally.1 The number of people living with dementia
around the world, especially in middle-income countries like
Turkey, has increased in the past decades and is expected to
reach 75 million by 2030 and 132 million by 2050.2 In Turkey,
there were approximately 800 thousand people living with
dementia in 2019, and this number is expected to increase to
3 million by 2050. Considering the anticipated growth of
approximately 277% between 2019-2050, public health
approaches to reduce dementia risk is crucial.3 Although some
known risk factors for dementia such as advanced age and
genetic predisposition cannot be changed, there are many
risk factors which can be modified through engaging with life-
style changes or implementing adequate treatment to reduce
risk of dementia and its global prevalence. Such risk factors
include physical inactivity, unhealthy diet, harmful use of
alcohol and tobacco smoking, management of weight and dys-
lipidemia, diabetes, and hypertension (especially in midlife)4.
Building community awareness about the risk and protective
factors for dementia are important, however changing life-
style strongly depends on people’ attitudes and beliefs
towards dementia prevention, which will then influence the
extent to which public health actions may be successful in
reducing dementia incidence.5 It is therefore important to
understand people’s levels of motivation to change lifestyle
for dementia risk reduction in order to effectively reduce the
number of people living with dementia globally.

The construct of motivation to change lifestyle for demen-
tia risk reduction encompasses and\or links to several psycho-
logical and educational domains, such as dementia literacy,
knowledge of dementia-related risk factors, and ways to
address or reduce these; perceived susceptibility/severity of
dementia (feeling under the threat of developing dementia),
perceived benefits (a particular behavior change is bound to
result in one not developing dementia), and self-efficacy (the
extent to which one believes to be able to change an
unhealthy behavior).6-9 Studies show that a person’s level of
motivation to change lifestyle for dementia risk reduction can
be influenced by individual and contextual factors, such as a
family history of dementia, prior experience as a caregiver of
a person living with dementia10-12, willingness to know their
own risk10, and worry or fear of having dementia.13,14

Motivation is a dynamic psychological trait that can be
modified during a change process or intervention.15 Deter-
mining individuals’ motivation for behavioral and lifestyle
change for dementia risk reduction is therefore the first step
to building public health strategies that can effectively
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reduce dementia risk in the population. Measurement tools
to evaluate individual motivation to change lifestyle for
dementia risk reduction should be dementia-specific.8 The
Motivation to Change Lifestyle for Dementia Risk Reduction
(MOCHAD-10) is a 10-item scale developed in the United
Kingdom. The MOCHAD-10 is informed by five of the
seven domains of the Health Belief Model16,17: self-
efficacy, perceived benefits, cues to action, perceived
severity, and perceived susceptibility. It is a short and robust
scale, likely to be readily used in clinical practice, and vali-
dated with a large national sample of people aged 50 and
above using both exploratory and confirmatory factor analy-
ses.8 This study aimed to translate the MOCHAD-10 into Turk-
ish and to evaluate its psychometric properties in the Turkish
population.
Methods

Design

A cross-sectional psychometric study design was employed
to evaluate the validity and reliability of the Turkish version
of the MOCHAD-10 scale (T-MOCHAD-10). The results were
reported in line with the quality criteria for measurement
properties of health status questionnaires.18 The study was
conducted in three sequential steps: 1) Translation and back
translation of the original scale (from British English into
Turkish); 2) Face and content validity of the T-MOCHAD-10,
and 3) Construct validation and reliability assessment of the
T-MOCHAD-10.

1) Translation and back translation of the original scale

First, the permission of the scale’s first author (Dr. Oli-
veira) was sought to translate and validate the scale for use
in Turkey. The instrument was then translated from British
English into Turkish by MAA, €OK, BAS, and B€OS. As a group,
the researchers then reviewed and revised each scale item
for linguistic accuracy, meaningfulness, and conceptual
equivalence. The translated version was then back-trans-
lated by a professional bilingual translator unfamiliar with
the original version of the scale.19 The back-translated form
and the original form were compared by the researchers,
and the lead author of the original version was also con-
sulted and approved the final version.

2) Face and content validity of the T-MOCHAD-10

Face validity check helped determine whether the items
of the instrument were relevant and meaningful for the tar-
get individuals.20 A group of 15 individuals aged 40 and over
who did not have dementia (self-report) were invited to
take part via social media. An anonymous online form was
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designed by the researchers and contained the following
questions: What are your general comments on the instru-
ment? What are your comments on each of the statements?
How long did you take to complete this instrument? Is the
number of questions acceptable? Does the order of questions
make sense to you? Did you find it difficult to answer or
understand any of the items? Overall, how understandable
and simple is the instrument? Have you experienced prob-
lems with the rating of the statements, and do you have any
suggestions on this? Do you have any other suggestions for
the instrument? Did you need help completing the instru-
ment? If yes, who helped you and why?

Content validity was then checked by consulting nine
research experts: four nursing academics (three with exper-
tise in psychometrics and one expert in both geriatric nurs-
ing and applied psychometrics) and three physicians (one
neurologist and two were geriatricians). Of the nursing aca-
demics, two experts were clinic nurses, one was a neurology
nurse with more than eight years of experience working in
the intensive care unit, and the other wasa geriatric nurse.
We asked experts to rate each item using a four-point Likert
scale (1. inappropriate, 2. it should be made more appropri-
ate, 3. it is appropriate, but needs minor changes, and 4.
appropriate).

3) Construct validation and reliability assessment of the
T-MOCHAD-10

Setting and sample: An anonymous online cross-sectional
survey of people aged 40 and over who had no self-reported
dementia diagnosis (n=601) was conducted between April-
May 2021 in Turkey. Given the restrictions imposed by the
COVID-19 pandemic, data were collected online. We did not
specify any particular group or forum to do that and pub-
lished posts regularly on WhatsApp groups, Instagram, and
Facebook accounts to reach out to the community. Those
who accessed the link to the online anonymous survey then
received information about the eligibility criteria and
accepted or not to take part. A convenience and snowballing
sampling approach was used with the aim to each a minimum
of 500 participants, which would mean 50 participants per
scale item to be validated (10 items in total).21

Survey items: The online form was designed by the
researchers using the Google� platform. On the landing
page, information was given about the study's aim and ratio-
nale, as well as ethical considerations of anonymity and
confidentiality. The survey was then divided into two
sequential parts as follows.

1) Socio-demographic data: age, sex, income, marital sta-
tus, education level, a family member living with demen-
tia (yes\no), caregiver of people with dementia (yes\no).

2) The Turkish version of the Motivation to Change Behavior
for Dementia Risk Reduction Scale (T-MOCHAD-10): 10
items responded on five-point Likert-type scales (from 1.
strongly disagree to 5. strongly agree). The instrument
includes two subscales: positive cues to action ( items 1,
2, 3, 4, 5) and negative cues to action ( items 6, 7, 8, 9,
10). Each item is added up to calculate each subscale’s
score. Higher scores indicate higher motivation to change
lifestyle and health behaviors to reduce dementia risk.
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Procedure: Individuals who received the survey link
through social media were provided with information about
the study and were asked to confirm whether they met the
eligibility criteria and agreed with the participation terms.
In the end, participants were asked to write their names and
e-mail addresses in case they wished to be contacted to par-
ticipate in the re-test (2-3 weeks later) so we could evalu-
ate the stability of the scale over time.22,23 The survey was
entirely anonymous. Participants were asked to write their
name and email address only at the end of the survey and
only in case they had an interest in taking part in the retest.
In this case, we informed participants that "Thank you for
your contributions. If you want to participate in the test
again, please write your name (you can use a nickname) and
email address. We will send you a request again to partici-
pate in the study after 2-3 weeks. At this stage, you can give
up the study at any time. Your personal information will be
destroyed after the completion of the retest stage for confi-
dentiality and safety purposes."

Data Analysis

The data collected was exported from the online platform
into the Statistical Package for the Social Science (SPSS)
version 22.0 and Analysis of Moment Structures (AMOS) 25.0
for analysis. We considered a confidence interval of 95%
(p<0.05).

For face validity, answers were evaluated descriptively.
For content validity, Davis technique and the Content Valid-
ity Index (CVI) were used to evaluate the experts’ opinions
at item (I-CVI) and scale levels (S-CVI).24-27 The number of
experts rating each item as 3 or 4 was therefore divided by
the total number of experts so that we could assess I-CVI.
S-CVI was computed by summing the proportion of items
that were rated 4 or 3 by the number of experts. The Kendall
W analysis was used to test the level of agreement among
experts.

Construct validity was assessed using Explanatory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA).
The study sample was randomly split using participant
entry codes; the first half (n= 300) was used to explore the
measurement model with EFA, and the second half (n= 301)
was used to confirm the model using CFA. Data suitability
for factor analysis was examined using the Kaiser-Meyer-
Olkin (KMO) coefficient and Barlett Sphericity test. We used
Exploratory Principal Axis Factoring (PAF) with Oblimin
rotation to explore the factor structure. Eigenvalues of 1
or higher and factor loadings of at least 0.30 were consid-
ered acceptable for factor and item retention,
respectively.23,24,28 For CFA, Pearson x2, degree of freedom,
root mean square error of approximation (RMSEA), good-
ness-of-fit index (GFI), comparative fit index (CFI), and nor-
mal fit index (NFI) were examined. Reliability of the final
scale was determined using Cronbach’s alpha, test-retest
reliability (using Pearson’s correlation, t-test, and intraclass
correlation coefficient (ICC))23,29,30, item-total correlations,
ceiling, and floor effects, and Hotelling’s T-squared test for
response bias.27,29 To calculate the floor and ceiling effect
the number of people who could get the floor/lowest
(10/50) and highest/ceiling scores (50/50) on the instrument
were summed up. It was calculated what percentage of



Table 1 Socio-demographic profile of the respondents
(n=601)

n %

Sex
Male 208 34.6
Female 393 65.4

Income
Income less than expenditure 86 14.3
Income equal to expenditure 321 53.4
Income more than expenditure 194 32.3

Marital status
Married 502 83.5
Single 99 16.5

Family member with dementia
Yes 70 11.6
No 531 88.4

Caregiver of people with dementia
Yes 47 7.8
No 554 92.2

Education level
Literate/elementary school 20 3.3
High school graduate 70 11.6
University degree 373 62.1
Postgraduate degree 138 23.0
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these made up the total sample. A minimum Cronbach’s a

coefficient of >0.60 was considered to indicate acceptable
reliability.24,26

Ethics

Written permission (via e-mail) was obtained from the first
author of the original scale (Dr. D�eborah Oliveira) to trans-
late and validate the MOCHAD-10 for the Turkish population.
Ethical approval was obtained from the Ethical Committee
of Dokuz Eylul University (approval number: 2021/08-09
date: March 8, 2021). All participants were offered informa-
tion about the study and gave their informed consent to
take part. At the end of the survey, after answering all the
study questions, participants were asked whether they
wished to take part in the re-test phase within 2-3 weeks,
for which we asked their names and email address. We
informed them that they were still able to withdraw from
the study at any time during that period and that their per-
sonal information would be destroyed after the completion
of the retest stage for confidentiality and safety purposes.
Only the research team had access to their data. Because
participants provided their answers to the survey before
giving any personal information (if they wished to), we
believe their answers have not been affected by this.
Mean age and SD 53.86 9.31
Age range of respondents 40 85
Results

1) Translation and back translation

After translation and back translation, nine of the ten
items were nearly exactly similar to the original items and
did not need to be altered. The item 7 was revised to better
reflect the Turkish meaning (“When I think about dementia,
I feel overwhelmed” was replaced with “When I think of
dementia, I feel nauseous”) (Supplementary material).

2) Face and content validity

Face validity assessment was conducted with 15 individu-
als aged (mean) 55.73§10.52 years (range:40-70), 60% were
female, 46.7% had a job, and over 73% reported their income
status as being equal to expenditure. Participants’ level of
school attainment was similarly distributed among the edu-
cation groups (n=3 primary school; n=3 high school; n=3 uni-
versity degree; n=4 master’s degree; n=2 doctorate).
Participants reported taking 2-5 min to complete the T-
MOCHAD-10. All participants stated that the number and
order of questions were acceptable and did not have any
problems with the rating of the statements. Most partici-
pants stated that the T-MOCHAD-10 was relevant and under-
standable. However, one participant raised the issue that
some people may not know the meaning of the word demen-
tia. To address this, we added to the first part of the survey
a brief sentence referring to terms commonly used in the
Turkish culture to refer to dementia (dementia is also known
as. . .). In content validity assessment, the I-CVI for the 10
items was in the range of 0.85 and 1 and S-CVI was 0.98. No
statistically significant differences were found between the
scores given for each item (Kendall W = 0.09, p = 0.60). For
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this reason, all items were retained in the instrument at this
stage.

3) Construct validation and reliability tests

The mean age of participants (n=601) was 53.86§
9.31 years (range=40-85), 65.4% (n=393) were female, 83.5%
(n=502) were married, 53.4% (n=321) reported their income
status as being equal to expenditure, and over 11% (n=70)
had a family member living with dementia (Table 1). We
found a KMO coefficient of 0.79 and a Bartlett Sphericity
test X2 of 959.58 (p<0.001), which demonstrated that the
data were suitable for factor analysis. Within the EFA, two
factors with Eigenvalues greater than 1 were determined:
the first explained 29.97% and the second explained 14.74%
of the total variance. Together, the two factors explained
44.71% of the total variance. Subsequent examination of the
scree plot showed that a two-factor solution was optimal.
Factor loadings ranged from 0.63 to 0.82 for factor 1 (‘posi-
tive cues to action’), and from 0.37 to 0.70 for factor 2
(‘negative cues to action’) (Table 2).

The CFA applied to the two-factor solution initially
suggested that the model was not appropriate. Both the
CFI (=0.85) and the GFI (=0.87) had a lower than the
acceptable value of 0.90 and 0.95, respectively. Errors
related to covariances were addressed and the model
then indicated a better fit. CFA revealed adequate
factor loadings ranging from 0.42 to 1.50 (Figure 1).
Model fit indicators were determined as follows:
CFI=0.96, GFI=0.95, NFI=0.93, Chi-square/degree of free-
dom (x2/df) = 2.27, p<0.001, and RMSEA=0.06 (Figure 1).



Table 2 Factor loadings, Exploratory Principal Axis Factoring (PAF) with Oblimin rotation (n=300)

Items* Factor 1:Positive
cues to action

Factor 2:Negative
cues to action

Domains from the
Health Belief Modela

1. I am able to make differences that will change the risk
of developing dementia

0.76 CA/SE

2. Changing my lifestyle and health habits can help me
reduce my chance of developing dementia

0.82 CA/PB

3. Having risk factor(s) for dementia makes me think I
have to change my lifestyle and behavior

0.68 CA

4. Learning more about dementia from the media makes
me think I have to change my lifestyle and behavior

0.63 CA

5. Knowing family member(s) with dementia makes me
think I have to change my lifestyle and behavior

0.65 CA

6. When I think about dementia my heart beats faster 0.70 CA/PSE
7. When I think about dementia I feel nauseous 0.67 CA/PSE
8. The thought of dementia scares me 0.62 CA/PSE
9. My feelings about myself would change if I develop

dementia
0.37 CA/PSE

10. There is a strong possibility that I will develop
dementia

0.43 CA/PSU

Explained variance (%) 29.97 14.74

a SE: self-efficacy, PB: perceived benefits, CA: cues to action, PSE: perceived severity, PSU: perceived susceptibility
* Turkish version of instrument was administered to the participants.
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Using Pearson product-moment correlation, we found a
moderate, positive correlation between positive cues to
action and negative cues to action subscales, which was
statistically significant (r=0.336, p<0.001) (Figure 2).
Figure 1 Confirmatory Facto
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In the test-re-test (n=65), the mean score of the 65 par-
ticipants was 32.86§5.57 on the test and 33.27§5.84 for the
re-test. No significant differences were observed between
the test and retest average scores (t =-0.98, p=0.32),
r Analysis of T-MOCHAD-10



Figure 2 Correlations between the Factors
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indicating the stability of measurements over time. A Pear-
son product-moment correlation was run to determine the
relationship between total scores of T-MOCHAD-10 test and
the re-test. There was a strong, positive correlation
between the total scores of T-MOCHAD-10 test and the re-
test, which was statistically significant (r=0.823, p<0.001)
(Table 3). The T-MOCHAD-10 was also found to be reliable
with respect to its test-retest reliability, with an intraclass
correlation coefficient (ICC) of 0.903 (confidence interval
[CI] 95%: 0.841-0.941) for the total scale, 0.763 (CI:0.611-
0.856) for the positive cues to action subscale, and 0.873
(CI:0.793-0.923) for the negative cues to action subscale.
The Cronbach’s a score for the entire scale was 0.79 (‘posi-
tive cues to action’ = 0.82, ‘negative cues to action’ fac-
tor = 0.73). The Hotelling’s T-squared test was 4683.80, with
a significance of p<0.001, demonstrating an absence of
response bias. We also found no floor or ceiling effects
Table 3 Test-re-test of the T-MOCHAD-10 (n=65)

Variables Test Retest

Positive cues to action 19.55§3.69 19.52§3.55
Negative cues to action 13.30§3.71 13.75§3.84
Total scores 32.86§5.57 33.27§5.84

t: paired sample t-test, r: Pearson product-moment correlation

Table 4 Item-total and item-subdimension correlation scores (n=

Subdimension Item Item−total

Positive cues to action Item 1 0.58
Item 2 0.62
Item 3 0.68
Item 4 0.61
Item 5 0.61

Negative cues to action Item 6 0.62
Item 7 0.50
Item 8 0.68
Item 9 0.60
Item 10 0.39

* p < 0.001
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(=0.33%). All the item-total correlations were acceptable,
ranging between 0.39 and 0.68: from 0.72 to 0.82 for posi-
tive cues to action and from 0.55 to 0.79 for negative cues
to action (Table 4).
Discussion

We aimed to develop and validate the Turkish version of the
MOCHAD-10 scale for use in Turkey. Using face and content
validity assessments, as well as exploratory and confirma-
tory factor analyses and reliability tests, we showed that
the T-MOCHAD-10 generates valid and reliable scores of
motivation to change lifestyle for dementia risk reduction
among the Turkish population aged 40 and over. As with the
original version, a 10-item two-factor structure produced
the best psychometric performance.

This is the first study to translate and validate the
MOCHAD-10 into another language and context, and the
original study did not include face validity8, therefore we do
not have any elements for comparison. However, our study
demonstrated that the target population did not have diffi-
culty in completing the scale, and that all the items were
understandable and considered to be relevant. The content
validity scores (I-CVI and S-CVI) were all above the minimally
required30, which demonstrates that we were able to reach
acceptable agreement among the experts and that the
MOCHAD-10 appears to measure the concept it is intended
to measure.

The two-factor structure of T-MOCHAD-10 was identical to
the one found in the original study, demonstrating that the
items had a high level of relationship with their respective
factors and that both factors can adequately measure the con-
struct they intend tomeasure in a strong factor structure, simi-
larly to the original study.8 After addressing some errors in
t p r p

0.07 0.93 0.779 <0.001
-1.42 0.15 0.614 <0.001
-0.98 0.32 0.823 <0.001

601)

correlation (r)* Item−subdimension correlation (r)*

0.77
0.82
0.79
0.72
0.71
0.79
0.70
0.77
0.62
0.55
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covariances, the CFA results indicated that the factor loadings
and fit indices were all within the limits stated in the literature,
confirming that the factor structure of the instrument was the
best possible fit.31,32 In general, the change in fit as a result of
error correlation results in 0.02 to 0.03 betterment in fit across
indices.33 If correlated errors occur because of the researcher's
aim to achieve a goodmodel fit for their data, it means that the
probability of correlated errors is reduced if a model already
has an acceptable fit.34 In this study, both the CFI (=0.85) and
the GFI (=0.87) values were very close to the acceptable values
of 0.90 and 0.95, respectively. For this reason, error covarian-
ces were addressed to indicate a better fit, with all fit indices
being larger than the established threshold. The original ver-
sion of MOCHAD-10 had similar fix indexes after addressing
some errors in covariances (CFI=0.93, GFI=0.96, RMSEA=0.07,
x2/df=11.10, p<0.001).8 These results indicate that the scale
can provide valid outcomes of motivation to change lifestyle
for dementia risk reduction among Turkish people aged 40 and
above.

The T-MOCHAD-10 was found to provide highly reliable
scores both by the test-re-test and by the internal consis-
tency scores, meaning that the T-MOCHAD-10 can provide
reliable outcomes when measuring the participants’
motivation to change lifestyle for reducing the risk of
dementia. The Cronbach’s a was similar to what was
found in the original study (total a=0.78, positive cues to
action=0.81 and negative cues to action=0.70).8 The
Hotelling T-square test also indicated no significant
response bias, suggesting that the participants answered
questions based on their opinions, rather than on exter-
nal factors.27,35 We found a floor and ceiling effect of
0.33%, which is much under the limit of 20%, demonstrat-
ing an absence of such bias.27,35
Conclusion

This study evaluated the psychometric properties of the
Turkish version of the Motivation to Change Lifestyle for
Dementia Risk Reduction (T-MOCHAD-10). The results
obtained from this study showed that the MOCHAD-10 was a
robust two-factor structure tool that provides valid and reli-
able outcomes reflecting people’s motivation to change life-
styles for dementia risk reduction. By using this scale,
health professionals will be able to assess people’s motiva-
tion to change lifestyles for developing risk of dementia and
engage in appropriate initiatives to enable people to imple-
ment these changes. Since this study involved a non-proba-
bilistic sample and was conducted online, people without
internet access were arguably not able to participate in the
study. These may limit the wide generalization of the study
results. Further studies should consider collecting data face-
to-face to evaluate whether the participants understand the
items and to allow for participation from a wider group of
individuals.

Acronyms

CFA: Confirmatory Factor Analysis; CFI: Comparative Fit
Index; EFA: Exploratory Factor Analysis; GFI: Goodness-of-
Fit Index; KMO: Kaiser-Meyer-Olkin; MOCHAD-10: Motivation
to Change Behavior for Dementia Risk Reduction Scale, PAF:
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Principal Axis Factoring, RMSEA: Root Mean Square Error of
Approximation; T-MOCHAD-10: Turkish Version of Motivation
to Change Behavior for Dementia Risk Reduction Scale.
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