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Abstract

Mental imagery is increasingly recognized to play a key role in psychotherapy, education, and other domains. The
Plymouth Sensory Imagery Questionnaire (ps1-Q) measures the vividness of mental imagery in seven modalities: vision,
sound, smell, taste, touch, bodily sensations, and feelings. This study adapted the psi-Q for Hispanic-American respon-
dents in Colombia and explored moderators of imagery vividness. Study 1 validated the original ps1-Q (short version) in
a sample of 292 Colombian university students. Study 2 developed and validated a cultural adaptation of the ps1-Q with
508 Colombian adults from the general population. The Vividness of Visual Imagery Questionnaire-2 (vviQ-2) was used
to analyze convergent validity in both samples. Thus we propose a new 29-item Hispanic-American version of the psI-q,
adapted to cultural differences in the region, that displays good reliability and convergent validity. Imagery vividness
was higher in females and at higher education levels. Higher cross-loadings between senses occurred in this sample,
which may reflect cultural differences in somatization.

Keywords: Assessment, Hispanic, Latin America, mental imagery.

Validacion de la Version Hispanoamericana del Cuestionario
de Imagineria Sensorial de Plymouth (psi-g): Una Medida
Culturalmente Adaptada de la Imagineria Mental
Multisensorial

Resumen

Se reconoce cada vez mds que las imagenes mentales tienen un papel clave en la psicoterapia, la educacion y otros
dominios. El Cuestionario de Imagenes Sensoriales de Plymouth (ps1-Q) mide la viveza de la imagineria mental en siete
modalidades sensoriales: vision, sonido, olfato, gusto, tacto, sensaciones corporales y sentimientos. El presente estudio
adapto el psi-Q para hispanoamericanos en Colombia y exploré moderadores de percepcion de las imégenes. El estudio
1 valido el psi-q original (la version corta) en una muestra de 292 estudiantes universitarios colombianos. El estudio 2
desarroll¢ y validé una adaptacion cultural del ps1-Q con 508 adultos colombianos de la poblacion general. Se utilizd
el Cuestionario de Vividness of Visual Imagery-2 (vvIQ-2) para analizar la validez convergente en ambas muestras.
Proponemos una nueva version hispanoamericana de 29 items del Ps1-Q, que se adapta a las diferencias culturales de
esta region y muestra buena confiabilidad y validez convergente. La viveza de las imagenes fue mayor en las mujeres y en
los niveles educativos mds altos. Se observaron cargas cruzadas altas entre los sentidos, lo que puede reflejar diferencias
culturales en la somatizacién.

Palabras clave: América Latina, evaluacion, hispanico, imégenes mentales.
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Mental imagery subjectively resembles the
experience of perceiving a stimulus, but it occurs in
the absence of the corresponding external stimulus
(Reisberg etal., 2003; Pearson et al., 2015). Although
the Visual modality has been the focus of most
empirical studies on imagery, mental imagery can
occur in any of the sensory modalities. Images can
be involuntary or deliberately generated and may
involve memories or imagined hypothetical scenarios.

Mental images can be measured according
to their vividness: how closely they resemble real
perceptual experience. Vividness is influenced by the
availability of cognitive processes, e.g., concurrent
cognitive load in the so-called visuospatial sketchpad
of working memory (Baddeley & Andrade, 2000).
It is also shaped by individual differences (e.g., in
executive functions and possibly the perceptual
cortices) and by the qualities of the stimuli being
imagined, including their complexity (Bywaters et
al,, 2004). The importance of measuring imagery
vividness is supported by multiple studies that have
shown that vivid mental images powerfully impact
our emotions and, when negative, can be associated
with psychopathology (Holmes et al., 2008; Holmes
& Mathews, 2010). Vivid imagery is associated with
desire and motivation (Kavanagh etal., 2005), motor
performance (Callow et al., 2006), and problem-
solving success (Kozhevnikov et al., 2007). However,
most measures of mental imagery vividness only
assess the Visual modality (Marks, 1995).

Andrade etal. (2014) developed the Plymouth
Sensory Imagery Questionnaire (PsI-Q), a self-report
scale that measures the vividness of mental imagery
in seven modalities: Vision, Sound, Smell, Taste,
Touch, Bodily Sensation, and Emotional Feeling.
The original paper presents an extended 35-item
PSI-Q (5 items per subscale), as well as a shorter
21-item version (3 items per subscale). The Ps1-Q
differs from most previous imagery scales by mea-
suring multiple sensory modalities simultaneously.
It enables a comparison of relative strengths and
weaknesses across modalities at a group and indivi-
duallevel and helps to identify the modality-general
and modality-specific contributions to imagery
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(McNorgan, 2012). Studies have used the psI-Q to
demonstrate a relationship between sensory imagery
and sensory sensitivity (Dance et al., 2021) and how
imagery in different modalities changes through
development (Arshamian et al., 2020).

The ps1-Q has recently been validated in Spain
(Pérez-Fabello & Campos, 2020) and Germany (Jung-
mann et al., 2022). Both studies found support for
the 7-factor model and good psychometric properties
using the original set of items. However, to date it
has only been validated in high-income countries,
despite the fact that only 16% of the world’s popula-
tion lives in such regions (Prydz & Wadhwa, 2019).
Consequently, this has an impact on the breadth of
research that can be done on mental imagery and its
potential role in shaping human motivation, emotion,
and learning. Therefore, the present study aims to
adapt and validate the ps1-Q for Hispanic America,
the Spanish-speaking nations of the Americas. These
countries share a common language and many
cultural similarities, so instruments can often be
used across the region. Comprising predominantly
of middle-income countries, the region contains
433 million people, representing 5.7% of the world
population (World Bank, 2019). Thus, this is an
important region in which to support research and
informed clinical practice that is more representative
of human functioning globally.

In study 1, the psychometric properties
of a simple (non-adapted) translation of the
psI-Q short version were explored in a sample
of 292 private university students in Colombia.
The short version was chosen for its excellent
psychometric properties in English and because
of its wide use by researchers due to convenien-
ce. Convergent validity was analyzed using the
Vividness of Visual Imagery Questionnaire-2
(vviQ-2), the most widely used instrument of
mental imagery vividness, and test-retest relia-
bility was also calculated. In study 2, the long
version of the psi-Q was culturally adapted for
Hispanic America (by adjusting item wording,
instructions, and response scale anchors, and
replacing some items), and then applied in a
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community adult sample of 508. Convergent
validity using the vviQ was again calculated.

Study 1
Materials and Methods

Participants

Participants were 292 Colombian undergra-
duate psychology students from a private university
in Bogot4 (210 female, 71.9%). Age ranged from 18
to 34 years (M = 20.3). Sample size is consistent
with guidelines recommending an approximate
sample size of N = 300 for a factor analysis (Field,
2005; Tabachnick & Fidell, 2012).

Measures

Plymouth Sensory Imagery Questionnaire
(Ps1-Q). For this study, the short version
of the test was used following direct
translation into Spanish (see Procedure).

Vividness of Visual Imagery

Questionnaire-2 (vvIQ-2; Marks, 1995).

The vviQ-2 consists of four sets of four items.
Each set asks respondents to imagine a particular
visual scene with their eyes open and then answer
four questions about the vividness of elements of
their image on a scale from 1 (no image at all, you
only “know” that you are thinking of an object) to
5 (perfectly clear and as vivid as normal vision).
For example, one set of items asks participants
to “visualize the rising sun” and then report the
vividness of four elements, including “the sun is
rising above the horizon into a hazy sky” and “a
rainbow appears”. The present study used the vali-
dated Spanish version (Soledad Beato et al., 2006).

Procedure

Ethical consent was obtained from the ethics
committee in the university at which this study was
conducted. Following established guidelines (Sousa
& Rojjanasrirat, 2010), a translation of the ps1-Q from
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English to Spanish was prepared by two bilingual and
bicultural individuals whose mother tongue is Spanish
(the second author and a postgraduate student). The
two versions were compared by another student
and discrepancies were resolved as a team. Back
translation was then carried out by the first author,
whose first language is English, and ambiguities were
revised and resolved by the team. At this stage, items
were not adapted or added because (i) we wanted to
explore the properties of the original psI-Q, and (ii)
all items were deemed familiar and comprehensible
to a private-university student population, who have
been exposed to international cuisine, activities, etc.
Recruitment took place in psychology lectures. All
data was collected via pen-and-paper. In the initial
session, all participants completed a consent form and
the ps1-Q (short version), and a subgroup of N = 160
completed the vv1Q for convergent validity. Participants
were given a snack to thank them for participating.

Six weeks later, the Ps1-Q (short version) was
reapplied to 65 participants (two classes, selected
randomly) to measure test-retest reliability. Age
(M =19.94, SD = 2.86) and gender (49 females,
75.4%) were similar to that of the original sample.
The data is available through open-access repository
[https://ost.io/qrb6j/].

Data analysis

Analysis was conducted using RStudio ver-
sion 1.1456 (RStudio Team, 2016) with the Lavaan
library (Rosseel, 2012). First, we ran a confirmatory
factor analysis and checked goodness-of-fit indices
and factor loadings to examine whether the factor
structure replicated that of the English version. We
then proceeded to adjust this model to improve the
overall fit. Notice that for the confirmatory factor
analysis we have used one of the robust maximum
likelihood estimators (MLF) which allowed us to
run the analysis with incomplete data.

Results

Items showed mostly positive asymmetric
distributions, with neither floor nor ceiling effects.
Means and standard deviations (in brackets) for
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each subscale are as follows: Visual = 7.92 (1.51),
Auditory = 8.01 (1.91), Olfactory = 5.51 (2.53), Taste
=6.57 (2.34), Tactile = 7.51 (1.99), Bodily Sensations
= 7.16 (2.02), and Emotion = 7.80 (1.85).

Internal consistency

Internal consistency was excellent for the
psI-Q total (o = .90, w = .91) and acceptable to
good for Visual (a = .78, w = .79), Auditory (a =.
60, w = .62), Olfactory (a = .75, w = .77), Taste,
(a=.73, w =.75), Tactile (a = .71, w = .72), Bodily
Sensations (a=.68, w = .68), and Emotion scales
(a0 = .70, @ = .71). Mean correlation between the
scales was of 0.53, ranging from 0.32 (p < 0.01) for
the correlation between Taste and Vision to 0.6 (p <
0.01), for the correlation between Taste and Smell.

Convergent validity with the vviq

The vvIQ scale exhibited a good reliability (a
=. 85, w = .88). Moderate convergent validity was
seen between the vviQ and the original ps1-qQ full
scale (r=0.53). All ps1-Q subscale scores were posi-
tively associated with the vviq, with the Visual and
Bodily Sensations subscales having the highest and
lowest correlations (r = .67 and r = .31), respectively.

Test re-test reliability
Eight-week test-retest reliability, measu-
red with 65 participants, indicated a significant

Table 1

correlation (r = .65), with no significant differences
between the means of both applications (Mpre
= 256.78, SD = 26.3, Mpost = 251.98, SD = 26.3),
paired t-test: 1(64) = 0.73, p = .46, Mdiff = 4.8, 95%
CI [-8.4,18.01]).

Confirmatory factor analysis of short version

A confirmatory factor analysis offered adequate
support for the original model of seven distinct
scales. Although the model fit is acceptable for a
replication, it was further improved by removing two
items with potentially high cross-loadings, “burnt
wood” (Smell) and “walking briskly in the cold”
(Bodily Sensation), and allowing for residual cova-
riances that include the Smell scale items (See Table
1 for a summary). This may reflect that experiences
of wood-burning and cold weather are uncommon
in Colombia. The residual covariances with Smell
scale items stemmed from high cross-loadings
between Smell and other subscales, particularly
Taste, resembling findings of the original psi-Q
validation study (Andrade et al., 2014).

The best-fitting model performs better in
every single indicator assessed, with better stan-
dard fit indices, like the cF1 (0.94) and TLI (0.92),
and a good RMSEA (0.050). Full factor loadings
for the best model are presented in Electronic
Supplementary Material 1.

Contrast of Goodness-of-fit Measures for Structural Equation Modelling (sem) Models for the psi- (N =292)

Original model Best model

Number of parameters 63 59
X2 384.34 (168), p < 0.001 218.52 (127), p < 0.001
CFI 0.896 0.9475
utl 0.870 0.928
Log likelihood -13115.55 -11807.89
AIC 26357.09 23704.29
BIC 26587.64 23953.84
RMSEA 0.067 0.050

¢l Lower 0.058 0.037

c Upper 0.076 0.061

p value 0.001 0.090
GFI 0.882 0.923

Note. The cri refers to the goodness-of-fit index (Sharma et al., 2005) and it is analogous to R2 in the context of linear regression.
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Study 2
Material and Methods

Participants

Ethical consent for the second study was ob-
tained from the institutional 1rB at Universidad de
los Andes (ref #14638). Participants in the second
study comprise low-income adults based in Bogota
who had signed up for an entrepreneurship trai-
ning program that incorporated aspects of mental
imagery. All participants completed a consent
form. The data is available through open-access
repository [https://osf.io/qrbéj/].

The present study used data collected at baseline
on two occasions. First, in April 2019, 43 participants
(22 male, 21 female) between 19 and 62 years old (M
= 40.56, SD =13.68) were recruited for a pilot phase
of the entrepreneurship training program. Second,
in June 2019, 508 adults (261 women, 259 men) were
recruited for the main phase of the same project.
These participants represent a relatively varied sample
of the urban Colombian population. The majority
(62.3%) were aged 18-28 years, with 31.8% aged 29-59
and 5.9% aged 60+. In terms of education level, 187
(36.8%) had at least an undergraduate university
degree, 172 (33.8%) had a technical (non-university)
qualification, 91 (18.1%) had completed high-school,
and 58 (11.4%) had not completed high-school. It is
worth mentioning that the entrepreneurship program
prioritized recruitment of vulnerable individuals,
such as victims of the Colombian armed conflict,
migrants, and low-income households. However,
psI-Q subscale means in the present study were very
similar to those found in the original psi-Q validation
(Andrade et al,, 2014), suggesting that participants
did not suppress imagery when completing the ps1-Q.

Measures

Plymouth Sensory Imagery Questionnaire

(ps1-Q).

A direct translation of the original 35-item
instrument was applied in the pilot phase (as in

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS

Study 1), but some participants identified that
several items were difficult to understand. Con-
sequently, the scale was adapted for context, with
four of the items removed and replaced with five
new items, and one further item reworded (see
Procedure). The full translated version is provided
at the end of this article.

Vividness of Visual Imagery
Questionnaire-2 (vviQ-2; Marks, 1995).
See Study 1 for details.

Procedure

The team who adapted the psi-Q consisted
of bilingual Colombian and British researchers
living in Colombia, experienced in implementing
interventions with participants from across the
spectrum of socio-economic status.

In the pilot, participants completed the vali-
dated Spanish version of the psi-q, as in Study 1.
Items were administered verbally via one-on-one
interviews by trained research assistants to enable
evaluation of participants’ comprehension item-
by-item. Research assistants read instructions and
items aloud, and visually presented the response
scale each time (see final version at the end of
this article). The research assistants identified
any items that had been difficult for participants
to understand.

A new version of the ps1-Q adapted for a
Hispanic American context was then developed
based upon the insights of the pilot (see results)
and applied in the second phase. Data collection
used the same approach as the pilot (one-on-one
verbal administration) to ensure that low literacy
did not affect validity. Researchers supervising
data collection ran programmed quality checks
daily to correct for duplicates and identify any
deviations from the protocols. They were also in
regular contact with field staft to clarify possible
misunderstandings and conducted random spot
checks to ensure that surveys were being conducted
according to protocols.

UNIVERSIDAD NACIONAL DE COLOMBIA
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Data analysis

As in Study 1, analysis was conducted using
RStudio version 1.1456 (RStudio Team, 2016) and
confirmatory factor analyses ran with the Lavaan
library (Rosseel, 2012) with an ML estimator. We
fitted several models to contrast the original,
shortened, and modified versions of the psI-Q, and
explored some moderators of imagery vividness.

Results

Results from pilot study and subsequent

adaptation

Mean vividness scores indicated satisfactory
ability to imagine (> 7 of 10) for most items, except
for a “stuffy room” (Smell) with mean vividness
of 6.6. As in Study 1, items showed a positive
asymmetrical distribution that suggests the task
was relatively easy for the participants.

Through group discussions and analysis of
pilot data, several of the Ps1-Q items were hypothe-
sized to have low face validity for a representative
sample of Hispanic American population. Speci-
fically, these were: “mustard” and “black pepper”
(Taste), since these condiments are not commonly
used in Hispanic American cuisine; “relaxing
in a warm bath” (Bodily Sensation), since baths
are rarely found outside upper-class homes; and
“walking briskly in the cold” (Bodily Sensation),
since most countries in Hispanic America have
a warm or temperate climate year round. These
four items were therefore removed and replaced
with more contextually relevant items.

Table 2

The item “newly cut grass” (Smell) was rewor-
ded to “damp grass” In Hispanic America, grass
tends to be found in communal parks or areas,
but not in private gardens, and thus people rarely
cut grass.

An alternative item pool for the subscales Tas-
te, Smell and Bodily Sensations was developed and
refined through group discussions among the re-
search team. We retained only those items deemed
most comprehensible and familiar to participants
across Hispanic America from all socio-economic
backgrounds. The new items included for testing
were: “car exhaust fumes” (Smell); “mint leaves”
(Taste); “orange juice” (Taste); “sitting on a hard
wooden chair” (Bodily Sensation); and “your leg
falling asleep” (Bodily Sensation).

The scale instructions were lengthened in
detail to ensure that respondents understood
what was being asked of them. Additionally, the
response scale was edited to assist comprehension
by (i) shading the scale in darkening shades of grey
from left to right, and (ii) using additional word
anchors to clarify the meaning of the scale values
(see the final version at the end of this article for
instructions and response scale).

Descriptive statistics of adapted ps1-Q

Table 2 presents means and standard devia-
tions for the individual items, scale and subscale
totals for the full sample of N = 508 who completed
the adapted 36-item scale. The items with com-
paratively low vividness (M < 7) were: “a stufty
room” (Smell), “burnt wood” (Smell), “warm sand”
(Touch), and “scared” (Feeling).

Descriptive Statistics for the Adapted Version of the psi-a (N=508)

Dimension M sD

Imagine the appearance of: 8.34 2.18
A friend you know well 83 2.2
A cat climbing a tree 8.2 2.3
A sunset 8.7 1.9
The door in front of your house 9.0 1.8
A fire 75 2.7
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Dimension M sD
Imagine the sound of: 8.4 2.18
An ambulance siren 8.0 24
Hands clapping in applause 8.5 2.0
The mewing of a cat 8.4 2.3
The sound of a car horn 8.5 2.2
The sound of children playing 8.6 2.0
Imagine the smell of: 7.32 2.8
A stuffy room 6.8 3.1
A rose 7.4 2.8
Fresh paint 8.2 2.4
Damp grass 7.4 2.7
Car exhaust fumes 73 2.9
Burnt wood 6.8 2.9
Imagine the taste of: 8.12 2.28
Mint 7.2 3
Toothpaste 8.7 1.8
Lemon 8.7 1.9
Salty water 7.4 2.8
Orange juice 8.6 1.9
Imagine touching: 7.76 2.52
Warm sand 6.4 3.1
A soft towel 7.9 2.3
The point of a pin 75 29
Icy water 85 2.0
Fur 85 23
Imagine the bodily sensation of: 7.76 2.54
Sitting down on a hard wooden chair 7.8 25
Sore throat 7.6 2.6
Threading a needle 75 2.7
Jumping in a pool 7.7 2.6
Having your leg fall asleep 8.2 2.3
Imagine feeling: 8.04 23
Excited 9.0 1.6
Relieved 8.8 1.8
Furious 7.5 2.7
In love 8.1 25
Scared 6.8 2.8

Values for Cohen’s alpha and McDonalds  exception of “jumping into a pool”, which mar-
omega, classic measures of internal reliability, ginally improved reliability of Bodily Sensations
reveal acceptable to good internal consistency, to a = 0.75, w = 0.76. Correlations between the
assuming unidimensionality, for all subscales subscales are moderate except for the Emotion
of the ps1-Q (see Table 3). Consistency did not subscale, which has the lowest correlations with
improve with the removal of any item, with the the other dimensions (See Table 3).
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Table 3

Reliability Measures for Subscales of the psi-a for Study 2 and Correlations Between Subscales (N=508)

psi-QSubscale  mean SD alpha omega Visual Auditory Olfactory Taste Tactile BodilyS.
Visual 8.34 2.18 0.82 0.83 -- -- -- -- -- --
Auditory 8.40 2.18 0.74 0.75 0.62 -- -- -- -- --
Olfactory 7.32 2.80 0.75 0.76 0.52 0.60 -- -- -- --

Taste 8.12 2.28 0.69 0.72 0.44 0.53 0.66 -- -- --
Tactile 7.76 2.52 0.76 0.79 0.49 0.56 0.63 0.64 -- --

Bodily 7.76 2.54 0.72 0.73 0.43 0.54 0.60 0.54 0.64 --
sensations

Emotion 8.04 2.30 0.83 0.84 0.40 0.47 0.43 0.47 0.48 0.54

Note: All correlations are significant at p < 0.01.

The vviQ-2 scale exhibited a good reliability
(a0 =. 87, w = 0.90). As before, moderate conver-
gent validity was seen between the vviQ-2 and
the ps1-Q full scale (r=0.57). All psi-Q subscale
scores were positively associated with the vviQ-2,
with the Taste and Feeling subscales having the
highest (r = .52) and lowest correlations (r = .39)

respectively.

Confirmatory factor analysis

Aninitial confirmatory factor analysis showed
an acceptable fit for replication, with an RMSEA of
0.07 and a SRMR of 0.067 (See Table 3). The model
fit, however, improves significantly with various
modifications, as outlined below.

Modification indices suggested fitting a model
including residual covariances between items in the
Feelings scale and between the items “car fumes”
and “burnt wood”. This model, also presented in
Table 3 (third column), is the best fitting model
without allowing item cross-loading. However, this
model still does not exhibit a good fit, with crrand
TLI indices under .90 and an RMSEA confidence
interval that does not include o.0s.

The modification indices of the model fitted
to the original structure suggest several cross-
loadings, particularly of Feeling items (“furious’,
“excited”, “scared”) onto the Touch and Bodily
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Sensations scales. While allowing for cross-loadings
improves the fit of the simple structure imposed
by the analysis, it limits the interpretation of the
relevant scores as measures of the constructs at
hand. Alternatively, shortening the scale can help to
reduce the error variance (Eriksson & Boman, 2018)
while maintaining the integrity of the subscales’
scores. We fitted a model with a reduced number of
items, by deleting those with factor loadings < .35;
specifically, from the subscales Touch (items “fur”
and “soft towel”), Bodily Sensations (“jumping in
a pool”), Smell (“rose”), Taste (“salty water”) and
Feelings (“furious” and “scared”).

The indices for both the model with cross-
loadings and the shortened 29-item version are
presented in Table 3 (fourth and fifth column). Both
models’ indices show an improvement relative to
the original model and to the best-fitting model
without cross-loadings, with the shortened model
having the best fit (see Electronic Supplementary
Material 2 for factor loadings for this model).

As a result, the version of the ps1-qQ that best
captures the underlying imaginal dimensions in a
Hispanic American context is the Shortened Ver-
sion, which exhibits the best overall fit (See Table
4), acceptable loading for all items included (See
Electronic Supplementary material 2), and includes
at least 3 items per dimension (included at the end
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of this article). The main difference with the original
version lies in the measurement of the Feelings and
Table 4

Touch dimensions, whose items did not seem to
uniquely capture the dimension intended.

Contrast of Goodness-of-fit Measures for sem Models for the psi-q (N = 508)

Best model without

Best model with cross- Shortened version

Original model cross-loadings loadings model
Number of 81
parameters 94 96 106
1833.71(572), 1517.56(534), 7278.68(630), 836.03(354),
X2 p <0.001 p <0.001 p <0.01 p <0.01
e 0.810 0.849 0.861 0.910
T 0.791 0.832 0.844 0.895
Log likelihood ~ -34577.14 -33566.20 -34401.1 -28078.09
AlC 69342.82 67324.49 69014.21 56318.20
BIC 69729.30 67719.62 69450.03 56653.35
RMSEA 0.070 0.063 0.603 0.054
ol Lower 0.066 0.060 0.056 0.049
c Upper 0.074 0.067 0.064 0.059
p value <.001 <.001 <.001 0.07
GH 0.79 0.822 0.829 0.890
SRMR 0.067 0.071 0.055 0.049

Moderators of imagery vividness

To determine if there were significant mode-
rators of imagery vividness, we fitted a linear model
with age, gender (after eliminating non-responders),
and educational level as predictors of the scores in
all items. The model (R2 = 0.014. F(7, 3527) = 8.35,
p < 0.0001) revealed differences between men and
women and an interaction between gender and
education. Women scored slightly higher than men
in overall scores, particularly in the Feelings (MMen
= 7.90, MWomen = 8.16, Welch t (496) = -1.83,p =
0.06) and Taste subscales (MMen = 7.86, MWomen =
8.40, Welch £ (483) =-3.66, p < 0.001). The interaction
between gender and education revealed that the link
between visualization and education is stronger for
men than for women ( (3541) = -2.13, p = 0.021); in
men (but not women) higher formal education is
associated with stronger imagery vividness. No other
terms or predictors were significant.

General Discussion
The objective of this study was to investigate
the psychometric properties of a translated version

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS

of the ps1-Q in Colombia and design a final version
that could be used across a more varied sample in
Hispanic America.

Study 1 indicated that in a highly educated
student population, most items of the short version
may be appropriate, with the exception of the items
“burnt wood” (Smell) and “walking briskly in the
cold” (Bodily Sensation). Subscale means and
internal consistencies were largely comparable to
the original English version. Test-retest reliability
was similar to that found for the original English
version (.65 versus .71). Thus, when working with
highly educated populations such as university
students, it may be appropriate to make only minor
adaptations to the original ps1-Q.

Study 2 involved a more socioeconomically
varied and thus more representative sample of
Hispanic Americans recruited from vulnerable
groups in particular. Analysis suggested that in
order to obtain valid data, a cultural adaptation
of the ps1-Q would be appropriate (involving
adding or replacing items, rather than a simple
direct translation).

UNIVERSIDAD NACIONAL DE COLOMBIA



VALIDATION OF THE HISPANIC AMERICAN VERSION OF THE PLYMOUTH SENSORY IMAGERY QUESTIONNAIRE (PSI-Q)... 61

Following a trial validation with a 36-item
scale, it was concluded that seven items should be
dropped to ensure good fit of a 7-factor model. We
propose that future imagery research in Hispanic
America use the new 29-item Hispanic American
psI-Q. This contains > 3 items per subscale and has
good internal consistency.

The removal of 7 items was largely due to
cross-loadings of Feeling items, particularly “fu-
rious” and “scared”, onto the Touch and Bodily
Sensations subscales from the full scale. These
cross-loadings may reflect cultural differences in
subjective experience of emotions: previous lite-
rature has identified greater somatization of emo-
tional distress in Hispanic Americans compared to
non-Hispanic Americans and Europeans (Dunlop
et al,, 2019; Gureje et al., 1997; Tofoli et al., 2011),
which may reflect cultural and linguistic norms for
emotional expression. Thus, we hypothesize that
Latin American individuals with non-vivid Touch
and Bodily Sensation imagery may also rate their
imagery of emotions as non-vivid. Future analysis
using item differential response techniques on
samples from different cultures could enable fur-
ther exploration of this hypothesis, in conjunction
with qualitative discussions with people who have
lived experience to reflect on this.

Imagery vividness was moderated by gen-
der, with women reporting more vivid imagery
for Tastes and Feelings. The latter may reflect
socialization of gender-related display rules for
emotion expression, as many cultures socialize
men to inhibit most emotions (Chaplin & Aldao,
2013), and Colombia is no exception (Velandia-
Morales & Rincén, 2013). Furthermore, vividness
was reported as higher in more highly educated
men compared to lower-educated men. No result
was seen in women, which might reflect gender
differences in careers and technical specialization.

Limitations

Although the scale was adapted with a con-
sideration for the language and culture of all His-
panic American countries, it was only validated in
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Colombian respondents, albeit across wide ranging
education and income levels. Thus, future studies
should validate it in other countries. The present
study used the vviq for covalidation, following
the original psi-Q validation, but future studies
might also validate with other measures such
as the Spontaneous Use of Imagery Scale (suis)
(Reisberg, Pearson, & Kosslyn, 2003). The item
“car exhaust” performed effectively but may be
less relevant in future as fossil fuels are eliminated.
Study 2 involved verbal administration of
items due to limited literacy in some participants.
Whilst this enabled us to validate the questionnaire
in a population often excluded from research and
we attempted to mitigate participant demand
effects through our instructions, it is nonetheless
possible that this could create demand effects.
On the other hand, some researchers have found
increased consistency in responses to verbally
delivered questions, perhaps because this leads
to greater reflection prior to responding (Perry
etal., 2002). Verbal administration (compared to
written) might place different cognitive demands
on participants, although experimental studies
comparing this are lacking (Bowling, 2005).

Conclusions

Mental imagery has assumed increasing im-
portance in psychological therapies, educational
programs, entrepreneurship and other domains. The
present study proposes a cultural adaptation of the
ps1-Q for Hispanic American regions. Reliability and
validity were found to be satisfactory in a representa-
tive sample of Colombian adults. It is hoped that the
adapted 29-item scale will encourage multisensory
imagery research across a broader range of geogra-
phical regions, cultures, and education levels.

Hispanic American version of the Plymouth
Sensory Imagery Questionnaire

Note: This version of the scale includes all 36
items applied to the full sample of Study 2. The
Shortened Version, which we recommend based
on our findings, involves dropping the seven
asterisked items.
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Cuestionario ‘Plymouth’ de Visualizacion
Sensorial - Version hispanoamericana

Intente imaginarse los temas descritos a con-
tinuacion y califique de o a 10 qué tan claros y
reales se los imagind. Siendo o (no hay imagen en
absoluto) y 10 (la imagen es clara y vivida como en
la vida real). Use la escala para guiarle. Responda
tan pronto como pueda, no piense mucho en esto,
tome approximadamente 5 segundos por item.

Con “imaginar’, nos referimos a crear image-
nes mentales de escenarios en su cabeza con los 5
sentidos, por ejemplo, lo que puede ver, incluso con
los ojos cerrados, o cuando oimos una cancién en
nuestra mente aunque no esta soniendo. No pase
mucho tiempo en cada una, solo conteste con su
reaccion inmediata.

Electronic Supplementary Material

Factor loadings estimated for the best fitting
model in Study 1 (file name = Electronic Supple-
mentary Material 1)

Factor loadings estimated for the best fitting
model in Study 2 (Shortened version) (file name
= Electronic Supplementary Material 2)
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