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Abstract

The VMIQ-2 has been proven a valid and useful psychometric tool to measure the ability of vividness of movement
imagery in sports. However, no validity study has been reported in Greek. The purpose of the present study was to
examine the validity and reliability of the VMIQ-2 into Greek in adult athletes derived from various sports activities and
different athletic levels. The VMIQ-2-GR (n = 160) was examined for translation, construct and discriminant validity, and
also for internal consistency and test-retest reliability. CFA did not show acceptable global fit indices and only the index
of (x*/df) showed an acceptable fit. The resulting factors of the EFA highlighted the discrepancy between the Greek ver-
sion and the original version of the VMIQ-2. The results of the discriminant validity confirmed that the VMIQ-2-GR was
well discriminated between subgroups of athletes and, therefore, showed a good discriminant validity. The Cronbach
a coefficient was excellent at both measurements (>0.92 in all cases for all factors). The Spearman rho correlation coef-
ficients were statistically significant (< 0.001) with values >0.47. The findings of the VMIQ-2-GR suggest that it is a valid
and reliable tool and it can be used by sports psychologists, sports physiotherapists, coaches and researchers who aim
to apply Ml in the Greek athletic population.
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1 Introduction

Motor Imagery (M) is a well-established psychological intervention to promote sports performance, psychological well-
ness and rehabilitation [1-6]. It has been defined as a cognitive execution of ‘movement representation’ without an overt
movement [7-9]. Various brain structures (e.g. Brodmann field 4,6) are activated during this process as with voluntary
movement activation [10]. These Central Nervous System (CNS) structures are responsible for planning and monitoring
the execution of movements [10-12]. This would imply that healthy or unhealthy individuals who are unable to move
their extremities physically or intentionally can endeavor to stimulate the brain regions responsible for purposeful move-
ments by using MI.

While it is important to examine Ml’s effectiveness in both healthy and unhealthy individuals, assessing Ml
could be challenging due to the fact that it is a cognitive process [3, 13]. Therefore, technical equipment such as
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electroencephalography (EEG) or functional magnetic resonance imaging (fMRI) is necessary in order to assess Ml pro-
cess [10, 14-171. In their study Fardo et al. [18] used EEG in order to evaluate the effect of Ml on pain perception levels
when healthy individuals had to imagine pleasant/unpleasant images.

Furthermore, the ability to use Ml varies between individuals and depends on the type (internal/external) of MI [19-22].
Internal Visual Imagery could classify as first person’s perspective, experienced from within as the individual feels like
performing an action. External Visual Imagery incorporates the third person’s perspective where the individual takes
the view of a spectator watching the movements like a performance [23, 24]. Therefore, the ability to use Ml and the
perspective of its application is of outmost importance in order to assess the influence of Ml in various scientific domains.
This assessment is usually carried out by using motor imagery questionnaires.

In addition, various imagery questionnaires have been broadly used in order to assess imagery ability. The Movement
Imagery Questionnaire-3 (MIQ-3) was based on a 7-point Likert scale where individuals have to imagine predefined
movements for upper/lower extremities in 3 perspectives and its reliability was relatively high (r=0.83 for external visual
imagery, r=0.79 for internal visual imagery and r=0.85 for kinesthetic visual imagery), [25]. Also, the Kinesthetic and
Visual Imagery Questionnaire-KVIQ has been validated on healthy and disabled populations respectively. It was based
on a 5-point Likert scale, assessing internal and kinesthetic visual imagery through simple daily movements. Test-retest
reliability for healthy individuals was reported as (ICC=0.72-0.81) and for stroke patients it was (ICC=0.80-0.91) while
its validity was not assessed [26].

The VMIQ-2 has been proven a valid and useful psychometric tool to measure the ability of vividness of movement
imagery in sports [27]. Vividness and controllability are the key characteristics of imagery ability and therefore differences
in brain activity were evident during exposure to vivid or nonvivid imagers [27]. The VMIQ-2 has been used by sports
psychologists and coaches in order to assess athletes’imagery ability, which could determine the effectiveness of the
interventions and could provide information regarding the use of different imagery perspectives and their efficacious
effects on athletic performance [4, 28, 29].

Considering that Ml is a proven psychological intervention to promote sports performance and rehabilitation in differ-
ent scientific domains, the lack of Greek versions of MI questionnaires calls for need for a translated version of the VMIQ-2.

The purpose of the present study was to examine the use of VMIQ-2 questionnaire translated into Greek and to assess
its validity and reliability in adult athletes from various sports backgrounds and different athletic levels. This will help
the potential to improve sports performance and achieve rehabilitation by combining the use of Ml and conventional
interventions by sports psychologists, sports physiotherapists, coaches, and researchers in the Greek population.

2 Materials and methods

This study was conducted using questionnaires (VMIQ-2-GR) that were classified as either qualitative or quantitative
method. Specifically, answers were obtained through closed-ended questions with multiple choice answer options and
were analyzed using quantitative methods. This study was accepted by the Ethics Committee of the University of West
Attica (No 18030).

2.1 Participants

Overall, one hundred and sixty (160) adult athletes from various sports activities and different athletic levels aged from
18 to 44 (mean age 23.3+6.5) were recruited for the validity and the reliability procedure of the study. One hundred and
twenty-one (121) adult athletes participated in the validity procedure and fifty-four (54) adult athletes participated in the
reliability procedure respectively. All athletes were volunteers from several sports, such as football, basketball, volleyball,
track and field, swimming, tennis, martial arts, dance, gymnastics, weightlifting, and fitness and from various athletic cent-
ers located in Athens, Greece. They were recruited from the University of West Attica in Athens, Greece. Invitations were
published on the Physiotherapy Department’s website, on social media groups and were also sent to local sports clubs.

The inclusion criteria of the study were: (a) age > 18 years old, (b) active athletic training, (c) speaking Greek as the first
language, and d) absence of any intellectual disability that may affect the understanding of the questionnaire and the
instructions. The exclusion criteria of the study included cases where participants did not answer 2 or more questions
of the VMIQ-2. Written informed consent was provided from all participants.
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2.2 Procedure

The cross-cultural adaptation of the Greek version of the VMIQ-2 was completed following standard guidelines. Cross-
cultural and multinational research indicated the need of access to valid and reliable tools which were cross-validated
among different population groups and other languages [30].

2.2.1 Phase 1.Translation

1) Initial translation: Six bilingual translators with Greek as their first language translated the VMIQ-2 into Greek. All 3
were professional physiotherapists, 1 was a registered nurse and 2 were clinical sports psychologists.

2) Synthesis: The 6 initial translations were synthesized to create the first version of the VMIQ-2-GR.

3) Backward translation: This synthesized version was translated back to English from two independent bilingual trans-
lators whose first language was English, and who have not reviewed the original English version.

4) Pre-final version: A comparison of the backward translation and the original questionnaire was held by an expert
committee in order to end up with the pre-final version of the VMIQ-2-GR.

5) Pilot study: The pre-final version of the VMIQ-2-GR was conducted with fifteen participants from various education
levels and backgrounds in order to confirm that they apprehended all the questions.

6) Completion of the final version of the VMIQ-2-GR and initiation of further psychometric evaluation (Appendix).

2.2.2 Phase 2. Psychometric evaluation

The psychometric evaluation included reliability testing with test, retest reliability and internal consistency estimation.
Reliability is the ability to reproduce a consistent result across time and space. It is one of the main criteria that deter-
mine the quality of an instrument or a tool [31]. Participants who volunteered in the study made an appointment at
the Laboratory of Advanced Physiotherapy (https://ladphys.uniwa.gr/en/homepage/) of the University of West Attica.
Participants were initially informed about the conductors of the study and the management of their data, and about
their rights to withdraw at any point of the study. Subsequently, participants were informed about the completion of
the questionnaire, and they had some time to complete it. The duration of the procedure was 20-30 min.

2.3 Outcome measure

The VMIQ-2 is a questionnaire with twelve items and 3 perspectives [External Visual Imagery—(EVI), Internal Visual
Imagery—(IVI), and Kinesthetic Visual Imagery—(KVI)]. Participants have to imagine themselves performing twelve
imagery items from three different imagery perspectives: [EVI, (3rd person perspective), IV, (1st person perspective)
and KVI, (feeling the movement)]. They also they have to rate the vividness on a five-point Likert scale from 1 (perfectly
clear and vivid) to 5 (no image at all) [271].

The VMIQ-2 twelve imagery items are: 1. Walking, 2. Running, 3. Kicking a stone, 4. Bending down to pick up a coin, 5.
Running upstairs, 6. Jumping sideways, 7. Throwing a stone into water, 8. Kicking a ball in the air, 9. Running downhill,
10. Riding a bike, 11. Swinging on a rope, 12. Jumping off a high wall. Scores can vary from high (VMIQ-2 score < 26) to
low imagery ability (VMIQ-2 score > 36). The VMIQ-2 showed acceptable factorial, concurrent and construct validity [19,
27,32].

2.4 Psychometric evaluation
2.4.1 Validity
Construct validity was performed in order to assess the degree to which a group of variables really represent the con-

struct being measured. Moreover, discriminant validity was also performed in order to assess the hypothesis that the
measurement of the study is not improperly related to different constructs [31].
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2.4.2 Reliability

Internal consistency was used in order to estimate the questionnaire’s homogeneity and was determined using Cron-
bach’s a [33]. The interclass correlation coefficient (ICC) was used to test the reliability between the initial and the retest
results of the VMIQ-2-GR.

2.5 Statistical analysis

All analysis was performed using SPSS v. 26 statistical package (Statistical Package for the social sciences, SPSS Inc.,
Chicago, IL, USA). P value of < 0.05 was used to denote statistical significance. Construct Validity was analysed with the
use of confirmatory factor analysis (CFA) in order to examine if the Greek version of the VMIQ-2 agrees with the 3 factors
(EVI, IVI, KVI) of the original revised version of the questionnaire. The following statistical global fit indices were used
for the validity assessment of the VMIQ-2-GR: (1) chi square tested the fit of the observed covariance matrix obtained
under the constrains of the model x?/df (degrees of freedom), (2) root mean square error of approximation (RMSEA), (3)
goodness of fit index (GFI), (4) adjusted goodness of fit index (AGFI), (5) Tucker-Lewis index (TLI), (6) incremental fit index
(IF1), (7) normed fit index (NFI), (8) and comparative fit index (CFl). The accepted values of the fit indices were: x?/df <5,
RMSEA <0.10, GFI, AGFI, TLI, IFI, NFI, CFI>0.90. Furthermore, the fit indices which assess the model goodness of fit were:
x?/df < 3, RMSEA < 0.08, and GFI, AGFI, TLI, IFI, NFI, CFI>0.95 [34, 35].

Exploratory factor analysis (EFA) was performed to identify any possible viable factors. Varimax rotation extraction
method was performed for all participants in order to determine the factor structure of the 36 items of the VMIQ-2-GR
questionnaire. Items with factor loadings of 0.40 or greater were retained. The rest of the items were removed, and factor
analysis was repeated until all items included in the analysis met all criteria. Cumulative percentage of variance explained
was considered acceptable if it exceeded 60% [36, 37].

Reliability was examined using the internal consistency coefficient of each subscale using Cronbach’s a. Test-retest
reliability was examined by estimating Spearman’s rho correlation coefficient scheduled within 1 week (days 0 and 7).

3 Results
3.1 Construct validity of VMIQ-2-GR

One hundred and twenty-one (121) adult athletes from various sports activities and different athletic levels aged from 18
to 44 years old (mean age 23.6 £ 6.7) were recruited for the validity procedure of the study. Seventy-one of them where
males (58.7%) and fifty where females (41.3%). Sixty-nine were professional athletes (57%) and fifty-two were amateur
athletes (42%). The years of athletic participation were 10+ 5.3. Athletes participated in different sports such as football
(n=34-28.1%), gymnastics (n=11-9.1%), volleyball (n=10-8.3%), basketball (n=10-8.3%), running (n=10-8.3%) and
the remaining 37.2% (n =45) came from different sports activities.

3.2 Confirmatory factor analysis (CFA)

The VMIQ-2-GR did not show acceptable fit indices and only the index of (x?/df) showed an accepted fit (model with 36
questions). Furthermore, taking into consideration the correlation error in the model with the 36 questions, the only
index that had an accepted fit was again the (x?/df=3.830) (Table 1 and Fig. 1).

Two more possible models were investigated. In the first model, the 12 questions for the IVI factor and the 12 questions
for the KVI factor of the original VMIQ-2 were merged as they had the highest correlation. The adaptation of the Greek
version was not acceptable (Table 1, model with 36 questions taking into account also the correlation error [two factors]).
Then, in a second model it was tested whether all 36 questions create one factor. However, the adaptation of the Greek
version was not acceptable (Table 1, model with 36 questions also taking into account the correlation error [one factor]).

The correlation coefficients (Pearson’s r) between the 3 factors in the confirmatory factor analysis were positive and
even statistically significant, which indicates that the 3 factors were highly correlated with each other. They ranged
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Table 1 Results of the confirmatory factor analysis of VMIQ-2-GR did not show acceptabile fit indices and only the index of (x3/df) showed an
accepted fit (model with 36 questions)

Model-VMIQ-2-GR x2 df x*df RMSEA GFI  AGFI TLI IFI NFI CFI

36 Questions 2263.561 591 3.830 0.154 0.584 0.501 0.665 0.714 0.589 0.698
36 questions also taking into account the error of correlations 1352.747 549 2464 0.110 0.644 0.568 0.740 0.778 0.676 0.773
36 questions also considering correlation error (two factors)  1444.761 551 2622 0.116 0.748 0.548 0.712 0.753 0.654 0.748
36 questions also considering correlation error (a factor) 1687.478 552 3.057 0.131 0.555 0.463 0.634 0.634 0.596 0.612
Acceptable values <5 <0.710 >09 >09 >09 >09 >09 >09

RMSEA: root mean square error of approximation, GFl: goodness of fit index, AGFI adjusted goodness of fit index, TLI: Tucker-Lewis index, IFI:
incremental fit index, NFI: normed fit index, CFl: comparative fit index

between r=0.73, p<0.001 and r=0.85, p<0.001. The highest correlation was observed between IVl and KVI factors
(r=0.85, p<0.001) while the lowest correlation was observed between EVI and IVI factors (r=0.73, p <0.001). The cor-
relation between EVI and KVI was (r=0.76, p <0.001).

3.3 Exploratory factor analysis (EFA)

Exploratory factor analysis was carried out (Table 2) and confirmed the results of the confirmatory factor analysis. There
was a discrepancy between the Greek version and the original version of the VMIQ-2.

The Kaiser-Meyer-Olkin criterion for assessing the appropriateness of the sample size was 0.824, while the mini-
mum limit is 0.70, which indicated that the sample size was acceptable for performing the factor analysis. In addition,
the p-value for the Bartlett’s statistical test was <0.001, which indicated that the correlations between the items of the
questionnaire allowed the factor analysis to be carried out.

The results of the factor analysis and the loadings of the items that were >0.40 were presented in Table 2. To determine
the number of extracted factors with eigenvalues above 1.00 the scree plot was curved at the position corresponding
to the second factor (Fig. 2). The factor analysis revealed 8 factors that explained 74.9% of the variance of the Greek ver-
sion of the VMIQ-2. The resulting factors indicated the discrepancy between the Greek version and the original version
of the VMIQ-2. As shown in Table 2, the 12 questions for the EVI factor corresponded to the 12 questions of the original
VMIQ-2. However, the 12 questions for the IVI factor and the 12 questions for the KVI factor of the original VMIQ-2 did
not correspond to 2 factors in the Greek version but to 7 different factors.

3.4 Discriminant validity—relationships with demographic characteristics

The relationships between demographic characteristics and scores on the three factors (EVI, IVI, KVI) of the VMIQ-2-GR
questionnaire revealed statistically significant relationships between the 2 genders (Mean: 27.9, SD: 9.3 for males and
Mean: 23.9, SD: 9.2 for females) where males had a higher score on the EVI factor than women (p=0.02, p <0.05). The
scores on the IVl factor (Mean: 21.6, SD: 8.5 for males and Mean: 21, SD: 7 for females, p=0.66) and also on the KVI factor
(Mean: 23.1, SD: 8.7 for males and Mean: 21.3, SD: 8.1 for females, p=0.25) did not reveal statistical significant relationships
between the 2 genders. Also, the comparison between subgroups within the sample revealed that professional athletes
had significantly higher use of IVI than amateur athletes (Mean: 21.1, SD: 8.5 for professional athletes and Mean: 21.7, SD:
7.1 for amateur athletes). The use of EVI was (Mean: 26.8, SD: 9.8, Mean: 25.5, SD: 9) and the use of KVI was (Mean: 22.4,
SD: 9, Mean: 22.4, SD: 7.7) for professional and amateur athletes respectively.

3.5 Reliability of the Greek version of the VMIQ-2

Fifty-four (54) adult athletes from different athletic backgrounds and sports activities aged from 19 to 43 years old (mean
age 22.9+6.1) were recruited for the reliability procedure of the study. Thirty of them were males (55.6%) and twenty-four
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Fig. 1 Confirmatory factor analysis of the Greek version of the VMIQ-2. The correlation coefficients between the 3 factors (EVI, IV, KVI). Cir-
cles containing an ‘e’ are error variances
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Table 2 Exploratory factor
analysis of the Greek version
of the VMIQ-2 revealed 8
factors that explained 74.9%
of the variability

36 Questions

Mean Standard Factors

deviation
2 3 4 5 6 7 8

EVIM 1.87 0.88 0.60
EVI2 1.92 1.00 0.78
EVI3 1.95 1.00 0.58
EVI4 2.00 0.96 0.59
EVI5 2.05 1.09 0.65
EVI6 2.28 1.01 0.51
EVI7 2.09 1.02 0.49
EVI8 2.04 1.09 0.55
EVI9 2.19 1.08 0.70
EVI10 2.29 1.20 0.57
EVIT1 2.94 1.24 0.61
EVI12 2.55 1.32 0.62
VI 1.42 0.78 0.78
IVI2 1.46 0.77 0.57
VI3 1.81 1.01 0.70
IVi4 1.72 0.83 0.53
IVI5 1.75 1.00 0.70
IVI6 1.97 0.98 0.64
vI7 1.75 0.93 0.70
VI8 1.67 0.92 0.63
IVI9 1.79 0.91 0.68
IVI10 1.71 0.95 0.75
IVIT1 2.25 1.27 0.56
IVI12 1.98 1.26 0.79
KVI1 1.44 0.91 0.86
KVI2 1.47 0.96 0.87
KVI3 2.05 1.29 0.71
KVI4 1.95 1.08 0.55
KVI5 1.71 0.95 0.52
KVI6 1.93 1.05 0.62
KVI7 1.86 1.02 0.76
KVI8 1.72 0.93 0.82
KVI9 1.66 0.91 0.70
KVI10 1.86 1.02 0.65
KVIT1 2.54 1.34 0.58
KVI12 2.09 1.15 0.78

(44.4%) were females. Of those, 81.5% played at amateur level and 18.5% played at professional level. The mean number
of years practicing sports was 5.6 (standard deviation =4.5).

The Cronbach a interclass coefficient correlation at the test and at the retest phase and the intraclass correlation
coefficients (ICC) for each factor of the questionnaire were presented in Table 3. The Cronbach a coefficient was excel-
lent at both measurements (>0.92 in all cases for all factors). Also, for all factors intraclass correlation coefficients were
statistically significant (p <0.001) and with values greater than 0.87. All intraclass correlation coefficients were greater
than 0.87, so the reliability of the VMIQ-2-GR questionnaire was excellent.

The Spearman rho correlation coefficients between the test and the retest phase for each question were presented
in Table 4. For all questions the Spearman rho correlation coefficients were statistically significant (p <0.001) and
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Fig.2 Scree plot and the Eigenvalues > 1.00 of the exploratory factor analysis of the Greek version of the VMIQ-2

Table3 Cronbach a and

hei | lati Factors of the Cronbach aattest Cronbach aatretest 1CC 95% Cl P-value
the mtrac ass corre ation VMIQ-2GR phase phase
coefficients—ICC in test, retest
reliability for each factor of EVI 0.92 0.95 0.89* (0.81-0.94) <0.001
the VIMQ-2-GR questionnaire 0.95 0.96 0.92* (0.86-0.95) <0.001
were statistically significant

KVI 0.95 0.96 0.87* (0.78-0.93) <0.001

Cl: confidence interval; ICC: intraclass correlation coefficient
*Statistically Significant

To determine test-retest reliability, ICC of the subscales were calculated. In order to assess internal consist-
ency, Cronbach’s a was calculated. Values of Cronbach’s a that are higher than 0.7 indicate evidence of
internal consistency

with values greater than 0.47. We concluded that for all 36 questions a moderate to strong correlation (from 0.47
to 0.83) was shown between test and retest phases and therefore the reliability of the questionnaire was excellent.

4 Discussion

The aim of the present study was to perform a cross-cultural adaptation of the Greek version of the “Vividness of
Movement Imagery Questionnaire-2” (VMIQ-2-GR) and to test its validity and reliability. The VMIQ-2 is a simple self-
reported imagery tool measuring the vividness of Ml mostly in the sports population and it encompasses 3 different
types of visual imagery: External Visual Imagery (EVI), Internal Visual Imagery (IVI), and Kinesthetic Visual Imagery
(KVI1) [19, 27]. Construct validity procedure showed that the measurement of Ml ability with the use of VMIQ-2 may
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Table4 Spearman rho
correlation coefficients for
each question between the
test and retest procedures
of the VMIQ-2-GR were
statistically significant
(p<0.001) and with values
greater than 0.87

36 Questions of the VMIQ-2-GR Spearman rho correlation coefficient Pvalue

EVI1 0.69 <0.001
EVI2 0.75 <0.001
EVI3 0.60 <0.001
EVI4 0.49 <0.001
EVI5 0.63 <0.001
EVI6 0.52 <0.001
EVI7 0.75 <0.001
EVI8 0.70 <0.001
EVI9 0.59 <0.001
EVIT0 0.62 <0.001
EVIT1 0.65 <0.001
EVI12 0.56 <0.001
VI 0.72 <0.001
IVI2 0.83 <0.001
VI3 0.63 <0.001
IVi4 0.54 <0.001
IVI5 0.47 <0.001
IVI6 0.73 <0.001
vI7 0.55 <0.001
VI8 0.47 <0.001
IVI9 0.66 <0.001
IVI10 0.51 <0.001
IVIT1 0.63 <0.001
IVI12 0.49 <0.001
KVI1 0.55 <0.001
KVI2 0.61 <0.001
KVI3 0.63 <0.001
KV14 0.58 <0.001
KVI5 0.56 <0.001
KVI6 0.59 <0.001
KVI7 0.56 <0.001
KVI8 0.77 <0.001
KVI9 0.66 <0.001
KVI10 0.48 <0.001
KVIT1 0.73 <0.001
KVI12 0.65 <0.001

not be equivalent across different cultures (Greek and British). Initially, the results from the British sample revealed
that the revised version of the VMIQ-2 supported the 3 factors (EVI, IVI and KVI).

In our study, the results of the Confirmatory Factor Analysis (CFA) did not show acceptable global fit indices and
only the index of (x?/df =3.830) showed an acceptable fit (model with 36 questions) (Table 1). The high correlation
between IVI and KVI values in the CFA, suggest that there may be different patterns of imagery use in athletes’ Our
findings are consistent with the research of Callow and Roberts, [19] who aimed to investigate the imagery perspec-
tive preference and the order of the IVl and KVI experience. The results of their study revealed that one hundred and
fifty nine athletes experienced the imagery perspectives concurrently significantly more often than either the IVI and
then the KVI [19]. On the contrary, Callow and Hardy, [38], showed a positive correlation between the use of IVI and
KVI ability and the use of EVI and KVI ability. Their findings revealed contradicting results regarding the relationship
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between EVI and KVI where the latter combination seemed to be effective on tasks that are mainly dependent on a
mentally successful form creation. However, their findings did not support the view that EVI was easier to perform
in combination with KVI [38].

Our findings regarding the Exploratory Factor Analysis (EFA) of the VMIQ-2-GR indicated that the data fit the model
with 1 of the 3 factors (EVI) of the VMIQ-2. (Table 2). The loadings of the items were > 0.40 and the procedure revealed
8 factors that explained 74.9% of the variance of the Greek version of the VMIQ-2. While the resulting factors indicated
a discrepancy between the Greek version and the original version of the VMIQ-2 (3 factors), these findings supported
the view that the 8-factor structure of the VMIQ-2-GR had acceptable values. These findings were unexpected since
the VMIQ-2 was tested (construct validity) and proven to be valid in Germany which is also a European country [28].
Although, the VMIQ-2 revealed an excellent fit of the 3 factors in Germany, the sample size was two hundred and fifty-
four nonathletic student participants whereas our study only included athletes.

Moreover, the original VMIQ consisted of 2 factors and the revised version of the VMIQ-2 was adapted with 3 factors
(KVI was added) [27]. The findings of the EFA in our study indicated that the KVI factor could be confusing for most of
the participants because the responses between the IVl and the KVI factors had the highest correlation and therefore,
athletes could not possibly distinguish IVl and KVI.

In our study, discriminant validity was tested through the relationships between demographic characteristics. The
results showed that men had a statistically significant higher score on the EVI factor than women, which confirms that
the VMIQ-2-GR was well discriminated between subgroups of athletes, indicating that there were differences between
genders and, therefore, showing good discriminant validity.

The comparison between different groups within the sample revealed that professional athletes had significantly
higher use of IVl than amateur athletes. These findings are in agreement with previous research where Hardy and Cal-
low [39], investigated external and internal visual imagery on performance in professional athletes. They found that
IVI was more effective when the athlete was more experienced thus enhancing sports performance [39]. Also, Olsson
et al. [23], in their study investigated the effects of IVl on professional high jumper’s performance and the results of the
intervention procedure revealed that the application of IVl increased sports performance compared to a regular physi-
cal training program.

Furthermore, the VIMQ-2-GR was also proven valid by the face validity procedure. Our findings revealed that athletes
answered the questions in an appropriate manner in relation to the Greek language, the level of the Greek language, the
terminology, and the understanding of the athletes. All the athletes reported a good understanding of the VIMQ-2-GR
which was easy for completion except for the KVI factor which was in accordance with our results. This factor should be
further investigated.

Reliability of the translated version of the VMIQ-2-GR showed a statistically significant result. The Cronbach a interclass
coefficient correlation (ICC) at the test and retest phase (days 0 and 7) were presented in Table 3. The Cronbach a coef-
ficient was excellent at both measurements (>0.92 in all cases for all factors). Overall, the reliability of the VMIQ-2-GR
questionnaire was strongly positive. The Spearman rho correlation coefficients were statistically significant and with
values greater than 0.47. For all 36 questions, a moderate to strong correlation (from 0.47 to 0.83) was shown between the
test and retest phases and, therefore, the reliability of the questionnaire was strongly positive (Table 4.) These findings are
in agreement with the study of Ziv et al. [40], who examined the reliability of the VMIQ-2 in Hebrew (Cronbach a - [test
phase] was 0.91, 0.95 and 0.94, [retest phase] was 0.94, 0.94, 0.95) [40]. However, in their reliable results the correlations
were moderate whereas in our study all 36 questions had a moderate to strong correlation.

4.1 Clinical implications

The present study has important clinical implications for several reasons. It is the first study to create a cross-cultural
adaptation of the VMIQ-2 into Greek and therefore makes it valuable in terms of research and in the clinical application of
M. Our findings proved the questionnaire to be a valid and reliable self-reported instrument in the sports field for those
who desire to assess the vividness and the controllability of MI. The use of the VIMQ-2-GR will aid researchers to introduce
the exploration of the effects of Ml in Greek sports populations, specifically in the aspects of sports psychology, sports
performance and sports rehabilitation. Furthermore, the VMIQ-2-GR could be the tool of choice for sports psychologists,
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sports physiotherapists and coaches in order to implement the Ml as a complementary therapeutic modality combined
with their existing approaches.

4.2 Limitations

The lack of validated instruments in the Greek language to approach the Ml or similar psychological concepts made it
impossible to compare the VMIQ-2-GR with other instruments (e.g., MIQ-3). Therefore, construct validity, discriminant
validity and reliability were performed and proved the VMIQ-2-GR as a valid and reliable questionnaire. The sample size
of the current study was acceptable for performing the factor analysis, but it could have influenced the results. On the
other hand, the CFA did not show acceptable global fit indices and only the index of (x?/df) showed an accepted fit (x?/
df=3.830), whereas discriminant validity was proven good. All participants in the present study were athletes from dif-
ferent athletic levels and athletic backgrounds. Future research could examine the VMIQ-2-GR in a larger sample size
and also in various population subgroups with a non-athletic background in order to further explore the cross-cultural
differences between the Greek and British populations.

5 Conclusions

In conclusion, the findings of the Greek version of the VMIQ-2 suggest that it is a valid and reliable questionnaire and
that it can be used by sports psychologists, sports physiotherapists, coaches and researchers who aim to apply Ml in the
Greek athletic population.
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Appendix

Epompatoroyio Aneikéviong g Noepiig Kivnong —2
Ovopa: Hlwia:
I'évoc: A0 Mpa:
AOMTIKO EMimEDO (7). EPAGLTEYVIKG, OpAOc/AEGYN, TOVEMGTI L0, EOVIKO, S1EOVEG, EMayYEAPATIKO):
"ET1| GUpPETOYNG O AVTHYMVIOTIKO EMITESO:

H voepn xivnon avagépetol oty kavotTo vo umopel vo. povtacTel KAmoog TNV eKTEAEC MaG KIviong YOpIiG Vo TNV TPOYLATOTOWCEL.
210%0G 0WTOD TOL EPOTNHATOAOYIOV €ivol va Tpocdopicet Tn {ONPOTNTA TG AMEKOVIONG TNG VOEPNG Kivomg Yl v omoic KoAgiote vo
epappocete. Ot PHETPNOLLOL TAPAYOVTIEG TOV EPOTNUATOAOYIOV £(0VV GYedIACTEL Y10 VO PEPVOLV GTO HVOAD Gag Optopéves ekoves. Kakeiote va
a&loroynoete 1o Pabpd g {onpdtnTag T Kabe ameucoviong HESm piog KAMpakag S onpeiov.
e H mpdtn GTHAN 0Qopd TV amEKOVION U0 EIKOVAG TOPUKOAOLOMVTOS TOV £0VTO GOG VO EKTEAEL TNV Kivnon amd (o eEMTEPIKT OTTIKT
yovia (E&@tepkn ontikn amewdvion).
o H deldtepn oA APOPA TNV ATEIKOVIOT) Hi0G EIKOVAG 0O L0 ECOTEPIKT OTTIKN YoVia, Ga vo. BAETETE TNV eKTEAEGT TNG Kiviong Héca and
ta dikd cog pato (Ecmtepikn| ontikn aneikovion).
e H 1pitn o)An agopd v ancwdvion piog kivinong kotd v onoio vidbete 0Tt gogig ot 810t TNV ekTeleiTe YPNOILOTOIDOVTOG OXEG GOG TG
aebnoeig (KivorsOntkn omewcdvion).
[Ipocnabnote vo exterécete o KaOe €id0¢ amekovViong Eexmpiotd, aveEApTNTa 0O TOV TPOTO TOV EYETE EKTEAEGEL TV OMEKOVION KATOL0G
OAANG oTNANG.
ZOUTANPOOTE OAEG TIG KIVIIOELS TOV EPMTNUATOAOYIOV TPATOV, SLOPEGOV TNG EEMTEPIKNG OTTIKNG AMEIKOVIONG KOl GTT) GUVEYELD EMGTPEYTE
oV apyN Kot SEOTEPOV Vo eKTELECETE TIG 116G KIVIOELS SLAUEGOV TNG ECMOTEPIKNG OTTIKNG OTEKOVIONG. Akolovbmg, emtotpéyte otV apyn
Kot TPiTOV Vo eKTELECETE TIG B1EG KIVIGELS SIESOV TG KIVOUGONTIKHG AEKOVIONG.
Ot 1perg Pabuoroyieg ywo v omewdvion piog kivnong pmopel va pnv etvor idteg o Oha to €idn Vvoepng amEKOVIONG.

Hopaxkaieiote va £xete Ta patia cag KAEIXTA katd tnv ektéheon 6LV TOV KIVIGEQV.

OAHT'IEX

Ykepteite kabepio and TG akdAoLOES Kv)oES Tov eppavifovial oty emOpeVn oeXida Kol TAEWVOUNOTE TIG EIKOVEG GUUP®OVO. UE TOV Pabud
Srvyetag kot Lonpotrog 6nmg eaivetar otnv KAIMAKA BAOGMOAOTI'HEHE.

KAIMAKA BAGMOAOI'HEHE. H ewkéva mov mpokadeitat and kabe kivnon pmopei va. givat:

Amohvta kabapr| kot 1660 (ovtovi (OTmg 6TV KAVOVIKT OpacT) 1| 6TV TPAYHOTIKY aicOnomn g Kiviong) ........... BAGMOAOIIA 1
KoBapn kou opketd Coveavy BAGMOAOI'IA 2
Métpur koBapn ko Covtovy BA®GMOAOIIA 3

BAGMOAOI'IA 4
BA®MOAOIIA 5

Adprotn Kot apudpn

Kapia gucova, to povo mov «yvopilegy sivar 61t oxépresar v kivnon
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