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Abstract

higher education.

(M=30.48%; SD=13.152).

the questionnaire was unidimensional.

Background Examination and understanding of neural hyperactivity are some of the greatest scientific challenges
faced in the present day. For this reason, the present study aimed to examine this phenomenon in the context of

Method Likewise, this work will enable an instrument to be created to appropriately and reliably estimate neural
hyperactivity associated with chronic stress in university students undertaking a Physiotherapy degree.

Results Analysis of content validity was carried out according to agreement and consensus between nineteen
experts with Education Science or Psychology degrees, via the Delphi method. On the other hand, face validity was
established by administering the questionnaire to a sample of 194 university students aged between 18 and 45 years

Conclusion The final self-report measure, denominated mental hyperactivity, was composed of 10 items which
showed adequate fit with regards to face and content validity (a=0.775). Confirmatory factor analysis confirmed that

Keywords Hyperactivity, Stress, University Education, Validation, Instrumental study

Introduction

The default mode network (DMN) has formed the basis
of research conducted by Marcus Raichle [1]. The pre-
frontal cortex, anterior cingulate cortex, praecuneus,
posterior cingulate, lateral parietal cortex and lateral
temporal lobe contribute to the functioning of this net-
work. Regions within the network join together in the
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posterior cingulate where they extend to the praecuneus,
with this having a direct connection to the hippocampus
[2].

Paradoxically, this network first started to be exam-
ined in detail when it was uncovered that individuals who
were not requested to perform any type of attentional
task generated brain activity despite not doing anything
[3].

It has been confirmed that this network is vital for
brain management and organisation [4]. Scientific studies
have proven that, only when a perceptive or motor task is
performed [1] which requires attentional processes such
as reading a book, listening to a conversation, focusing
attention on bodily sensations (for instance, via medita-
tion techniques), etc., does RND activity decrease [5, 6].
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Nonetheless, when an individual reflects on memories
from the past, such as of personal experiences, or elab-
orates plans for the future, this same network remains
constantly activated. This generates a higher metabolic
cost than when performing tasks that are attentional in
nature [7]. Studies have demonstrated a relationship
between levels of activation in this network and Alzheim-
er’s, schizophrenia, autism, depression, fibromyalgia and
attention deficit [1, 8]. There is also evidence with regards
to the relationship of default neural network (DNN) with
post-traumatic stress disorders [9], trait anxiety [10] and
depression [11].

One of the main functions of the brain is to react to
physical and psychological stressors as quickly as pos-
sible. When the number of stressors is excessive, an
increase in the activity or hyperactivity of the DNN can
be produced [1] favouring mental rumination processes
[12] and physiological responses to stress [13, 14].

There is currently a broad away of psychometric tools
available to measure stress and achieve different objec-
tives. In both clinical and research contexts, overall stress
ratings are more common [15]. Given the multi-factorial
nature of this variable, tests developed in recent years
have focused on increasingly specific aspects and niche
areas, for example, acute stress [16], post-traumatic stress
disorder [17], etc.

Amongst the most important questionnaires focused
on the evaluation of stress using a transactional model,
the perceived stress scale (PSS) [18] is found. This scale
places emphasis on the subjective perceptions of individ-
uals and their emotional response to stressors. A number
of versions of the PSS are available, with the original ver-
sion, composed of 14 items (PSS-14), and the shortened
version, composed of 10 items (PSS-10), standing out.
Some studies have found that the 10-item version pos-
sesses better psychometric properties when compared
with the 14-item version, given that the complete ver-
sion contains 4 items with weak factor loadings [19, 20].
It should be kept in mind that the PSS-10 has been widely
used in epidemiological contexts and clinical research
[21]. The psychometric properties of both the PSS-14 and
the PSS-10 have been studied with samples from differ-
ent countries, for example, the United States, Spain, Den-
mark, Turkey, etc.

With regards to the structural validity of the PSS-14,
the strongest evidence pertains to a structure made up
of two correlated dimensions [22]. One dimension com-
prises items that relate to perceived stress or the inca-
pacity to manage it, whilst the other dimension groups
together items pertaining to coping capacity and resil-
ience when faced with stress.

With regards to the internal consistency of PSS-14
and PS-10, reasonably strong evidence appears to be
available. Studies have relied on the Cronbach alpha,
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reporting values of between 0.74 and 0.91 for the overall
scale in its two versions [23, 24]. Some authors have also
employed McDonald’s omega coefficient, finding values
between 0.68 and 0.80 for PSS-10 [25].

Coping strategies are directly related with the stress
they are hoped to combat. In this sense, a number of
scales and questionnaires have been used to evaluate this
concept. The ways of coping inventory [26] is currently
the most commonly used of these tools.

The majority of the questionnaires currently available
to measure coping with stress derive directly or indi-
rectly from the ways of coping inventory. Amongst other
questionnaires, the coping response inventory for adults
(CRI-Adult) [27] and the multidimensional coping inven-
tory (MCI) conceived by Endler and Parker [28] also war-
rant a mention.

Attention will now be turned to the COPE (multi-
factorial coping questionnaire). This tool was developed
within a sample of 978 university students attending
the University of Miami. Analysis of the tool pointed to
13, with alpha coefficients between 0.45 and 0.85. The
questionnaire contains five scales which measure prob-
lem-based coping strategies (active coping, planning,
suppression of competitive activities, restricted coping,
instrumental social support seeking), five scales pertain-
ing to emotion-based coping (emotional support seek-
ing, positive reframing, acceptance, denial and taking
refuge in religion) and three scales that evaluate coping
responses (focused on the airing of emotions, behav-
ioural disengagement and mental disengagement) [28].

Muller and Spitz [29] validated COPE in a French pop-
ulation. They found the tool to compose 14 scales in total
and to have a strong factor structure and good psycho-
metric properties, in addition to significant correlations
between active coping and high self-esteem, low per-
ceived stress and low psychological stress.

Another questionnaire related with this topic is pro-
vided by Amirkhan [30] who constructed the cop-
ing strategies indicator (CSI) in 1990. This concerns a
psychometrically stable instrument with high internal
consistency and construct validity. It is based on three
dimensions of coping, namely, problem solving, sup-
port seeking and avoidance. Internal consistency ranges
between coefficients equal to 0.92; 0.89 and 0.83 for sup-
port seeking, problem solving and avoidance, respectively
[31].

Another relevant questionnaire, the coping response
inventory (CRI), it based on a transactional model in
which coping strategies act as mediating variables of the
relationship between serious life crises and its implica-
tions for health and wellbeing. The original instrument
possesses 8 scales with alpha coefficients that fluctuate
between 0.74 and 0.61 in men, and between 0.71 and
0.58 in women. In addition, with regards to convergent
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validity, correlation coefficients have been produced that
range between 0.95 and 0.56 for the guidance and sup-
port seeking, and emotional discharge scales, respectively
[27].

Kirchner et al. [27] also conducted a study with the aim
of analysing the psychometric properties of the Span-
ish version of the coping response inventory for adults
(CRI-Adult). Their outcomes indicated very good psy-
chometric properties. Reported alpha coefficients ranged
between 0.52 and 0.70 in men. In the female population,
values between 0.50 and 0.66 were obtained.

It is widely recognised that university students live with
specific stressors, stress responses and coping strategies
[33, 34]. Moreover, authors such as Souto, [35] consider
that stress cannot be understood simply in terms of stim-
ulus, but includes the ability to manage the stimulus or its
effect and an integration of these phenomena. The Inven-
tario de Situaciones y Respuestas de Ansiedad-ISRA [36]
or others designed specifically for the assessment of the
university population [33, 34].

Given the lack of scales, questionnaires and tests
adapted to the Spanish context with regards to the con-
cept of mental hyperactivity, alongside the fact that those
tools that are available have not generally been adapted to
the university student population, the elaboration of fur-
ther instruments is necessary. An instrument is required
for use within this highly specific population, which will
provide better validity indices than those produced up
to the time of writing in university contexts and will pro-
duce data for comparison with previous outcomes. Like-
wise, the aims of the present study are to: (a) Examine
content validity through the agreement and consensus of
experts, via the Delphi method; (b) Determine the degree
of understanding of the instrument by administering it to
a sample of university students; (c) Analyse reliability of
the developed questionnaire; and (d) Confirm the dimen-
sionality of the construct through confirmatory factor
analysis (CFA).

Materials and methods

Participants

The use of experts as a strategy for the rating and evalu-
ation of instruments is fairly common in educational
research and constitutes the essential and basic aspect of
the Delphi method [32, 37], which has been widely used
in multiple research studies [38, 39]. In accordance with
that proposed by other previous works [39], two groups
were established, each responsible for different aspects of
the validation of the instrument design. On the one hand,
one group was charged with overall coordination, whilst,
on the other, the other group formed the expert panel.
The first group was made up by members of the present
research team. All of these individuals were knowledge-
able about the process, were researchers in the field and
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were highly competent communicators [40]. The second
group (the expert panel) was formed in consideration of
diverse criteria [41] pertaining to the expert’s link with
the topic under study, their professional experience or
expertise and personal qualities. Based on the aforemen-
tioned, the chosen expert group was formed by university
lecturers and researchers of recognised acclaim in the rel-
evant field of knowledge. It is important to indicate that
a sufficient number of experts tends to range between 7
and 30 experts. In the present study, 19 experts partici-
pated, all of which were university teachers with a PhD
and a degree in Primary Education or Psychology. The
sample comprised 45.7% women and 54.3% men, with
an average of 15.7 years of teaching experience in higher
education.

Based on that discussed above, the methodological
approach was divided into the following three phases:
preliminary, exploratory and final.

In the preliminary phase, the coordinating group sets
out the research issue, selects the expert panel (secur-
ing the commitment of experts to collaborate), interprets
both preliminary and final research outcomes, and makes
any adjustments and corrections they consider necessary.

In the exploratory phase, design of the questionnaire
was carried out, starting with an experimental adaptation
and finishing with the final version. The first version was
submitted to a round of analysis and discussion by mem-
bers of the coordinating group who established the nec-
essary adjustments and corrections according to the most
commonly agreed upon qualitative criteria. This version
was then validated in a second round by the selected
expert panel. The aim of this was to obtain information
pertinent to more stable qualitative and quantitative cri-
teria. For this, experts were, first, selected, then they were
invited to participate and administered the question-
naire via email. The first page of this email explained the
research topic and incorporated a sign-up sheet in which
personal data was recorded. The email also explained the
aims of the questionnaire and the way in which it should
be completed and, finally, included a copy of the ques-
tionnaire for its validation. The questionnaire comprised
a three-point Likert scale (high, medium and low) which
sought to measure the degree of agreement or belonging
of an item in relation to a dimension of interest. It also
comprised an open question in order to gather qualita-
tive evaluations about the proposed items. Experts were
requested to respond within 30 days. During this time-
frame, individuals were followed up, completed scales
were gathered in and information was analysed by the
coordinating group.

In the final phase, results pertaining to the entire
validation process for the final version of the question-
naire were synthesised for its later application within
194 university students aged 18 to 45 years (M=30.48;
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SD=13.152), of which 91 (46.9%) were male and 103
(53.1%) were female. The students in this study were
from the University of Almeria and the University of
Granada. Data collection and analysis was carried out
in accordance with the ethical principles established by
the Declaration of Helsinki in 1975 and its update carried
out in Brazil in 2013 and University of Granada ethics
committee 2966/CEIH/2022. Moreover, a research docu-
ment explaining scientific aims and research topics was
drafted, and to request consent for the students’ partici-
pation. After obtaining their agreement to participate in
the study, the researchers sent them the questionnaire by
email.

Procedure

Instrument development

Once the limitations of the available questionnaires and
instruments were analysed, a mental hyperactivity ques-
tionnaire was developed. This questionnaire met certain
requirements proposed in previous work conducted by
Ramos et al. [42], including: (a) Conciseness (few items);
(b) simplicity (with regards to its application); (c) employ
understandable vocabulary which is adapted to the sam-
ple characteristics; (d) include short and compulsory
questions with closed-format options; (e) be attractive in
design and theoretically supported.

General procedure for developing the mental hyperactivity
questionnaire

The scale was developed and elaborated in accordance
with the principles of psychological evaluation instru-
ments proposed by Cronbach [43]. Content was deter-
mined following a literature review and in accordance
with expert opinion [44] in line with established recom-
mendations. The instrument was to be administered
through closed questions with four potential response
options.

Development of the mental hyperactivity questionnaire
Taking an initial set of items belonging to diverse ques-
tionnaires and scales related with mental hyperactivity
and other dimensions such as stress as a basis, the coor-
dinating group elaborated a preliminary experimental
version, removing some of the items and dimensions that
led to mistakes and induced a degree of complexity to
overall understanding of the questionnaire.

Each question was posed alongside the following
response options: Never, sometimes, often, always.
Respondents proceeded to read each item and selected
their response based on its appropriateness according
to rational criteria. A total of 10 items formed the basis
for development of the first version of the questionnaire.
Questions were taken from different original scales,
with some being copied literally from their original
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instruments [19-21], others being adapted and others
being specifically rewritten for the present topic [19-21].
The questionnaire was developed specifically for this
research.

Content validity of the instrument

For examination of questionnaire validity, content valid-
ity was defined, alongside the degree to which a given
test appropriately represented that which it purported to
measure [45]. In order to reach optimum levels of con-
tent validity, the expert panel approach was employed,
whilst, at the same time, a pilot study was conducted to
identify understanding within the study sample of inter-
est. Experts were tasked with evaluating the initial infor-
mation and questions, whilst also providing a general
rating for each item. When carrying out this evaluation,
experts were asked to consider understanding or appro-
priateness of redaction.

With regards to the items, a set of statistical indicators
were considered. These included discrimination indi-
ces and descriptive statistics for each one of the items.
With the aim being able to conclude that the data was
sufficiently accurate, it was deemed necessary to con-
duct reliability and validity analyses. The latter of these
was performed in order to comply with psychometric
requisites and was conducted through examination of
the adequateness of Cronbach reliability coefficients and
confirmatory factor analysis outcomes [43, 46]. Statisti-
cal analysis was performed using the statistical programs
SPSS 24.0, FACTOR Analysis 9.3.1 and M-PLUS 7.

Examination of instrument comprehension

In order to examine comprehension, a pilot study was
conducted in which the questionnaire was administered
to 194 university students (5 to 5 min completion time)
and the level of understanding was established accord-
ing to a qualitative prism. Further, questions, doubts and
suggestions emanating from questionnaire development
and administration were recorded and taken note of.

Data analysis

For quantitative data, content analysis, examination of
basic descriptive statistics and estimation of internal con-
sistency was carried out using the program SPSS 24.0.
Exploratory factor analysis (EFA) was performed using
FACTOR Analysis 9.3.1, whilst confirmatory factor anal-
ysis (CFA) was conducted using M-PLUS 7.

Results

With regards to content validity outcomes pertaining
to the instrument, data obtained using qualitative tech-
niques were examined using content analysis with the
aim of producing evidence in relation to the conceptual,
cultural and linguistic validity of the mental hyperactivity
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Table 1 Basic descriptive statistics pertaining to the “mental
hyperactivity”instrument

M DT \' A C
L1.lssue/s that you can't get 214 0695 0483 0554 0670
out of your head and make it
difficult to get to sleep
L2. Unease 227 0628 0394 0489 0513
L3. Impatience 236 0730 0532 0130 -0.209
L4. Difficulty holding attention  2.11 0591 0350 0272 0618
at the present time
L5. Irritability 205 0569 0324 0348 1218
L6. Difficulty managing unmet 207 0.742 0550 0431 0.119
expectations
L7. Insecurity 231 0761 0579 0041 -0.398
L8. Feeling of tension/pain 225 0841 0708 0284 -0453
in the jaw and/or neck and/
or head
L9. Feeling of physical fatigue 219  0.741 0549 0451 0.197
L10. Unhappiness 178 0665 0443 0603 0644

Note: M, mean; DE, standard deviation; V, variance; A, asymmetry; C, kurtosis

Table 2 Factor loadings pertaining to the dimensions of “mental

hyperactivity”

Variables F1
V01 0.582
V02 0.688
V03 0.507
V04 0.356
V05 0524
V06 0.506
V07 0456
V08 0.468
V09 0.468
V10 0.547

questionnaire. Qualitative contributions were comple-
mented by the quantitative responses given by experts
in relation to each individual item. The integration of
both types of information constituted two independent
sources and ensured robust examination of instrument
appropriateness.

In order to establish the exploratory factor structure,
SPSS 24.0 and FACTOR Analysis 9.3.1 were employed. In
the first stage of analysis, descriptive values for the study
were calculated. In accordance with the steps recom-
mended by experts [47, 48], all items presenting values
higher than 2.00 in tests of dispersion (asymmetry and
kurtosis) were retained, as can be seen in Table 1.

Following this, as can be seen in Table 2, analysis using
the program FACTOR Analysis [44] confirmed that all
items should be retained for the pilot test. Outcomes
from the Bartlett test (371.3 [df=45; p=0.000]) and the
Kaiser-Meyer-Olkin test (KMO; 0.811) were examined.
This examination was conducted to confirm whether data
was taken from populations with equal variance, sam-
pling adequacy and whether fit was good enough for data
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to be submitted to factor analysis. All outcomes indicated
excellent fit for all items. Cronbach alpha was calculated
for consideration as part of reliability analysis, producing
a value of 0.775 for the overall scale.

Once reliability of the items and validity of the instru-
ment, via EFA, had been examined, CFA was confirmed.
This being said, the 10 selected questions were grouped
according to a theoretical structure made up of a single
component, which had been previously corroborated via
exploratory analysis. Finally, CFA was used to obtain the
factor structure of the instrument. It can be observed
that outcomes confirmed the exploratory model to be
fully supported by the data. For all index’s, produced
outcomes were appropriate to the proposed model, pro-
ducing a CFI of 0.919 and a TLI of 0.896. Further, the
chi-squared value produced was 329.762 with 45 degrees
of freedom. Finally, RMSEA was used to evaluate model
fit, with a good index of 0.058 being produced. In this
way, aforementioned indices confirmed that the pro-
posed model presented acceptable and reasonable out-
comes, supporting the hypothesis that this construct is
unidimensional.

Given these findings, the proposed factor structure was
analytically summarised, with estimations of factor satu-
rations for each one of the items within their respective
factors being illustrated in Fig. 1.

Discussion
The aim of the present study was to analyse and vali-
date the content of a mental hyperactivity instrument
in a sample of university students undertaking a Physio-
therapy degree. It must be indicated that produced out-
comes demonstrate satisfactory psychometric quality of
the questionnaire following evaluation via confirmatory
analysis and show adequate fit to the proposed model.
For the design and validation of the instrument, phases
recommended in previous literature were followed [36].
The expert panel that participated in instrument valida-
tion (n=19) met quality criteria, with a larger contin-
gent being employed than that seen in other studies with
similar characteristics. Specifically, 5 experts participated
in the panel recruited by Pereyra-Girardi et al. [49], 6
experts analysed a questionnaire in a study conducted by
Hernindez-Gonzdlez et al. [50], 10 experts were present
in a study carried out by Huéscar and Moreno-Murcia
[51], and 3 expert teachers were recruited by Gémez-del-
Amo [52]. For this study, most of the experts were from
the fields of educational psychology and clinical psychol-
ogy. The criteria taken into account are set out below: (1)
To be simple, feasible and accepted by patients, users and
researchers; (2) To be reliable and accurate with error-
free measurements; (3) Be appropriate for the problem to
be measured; (4) Reflect the theory underlying the phe-
nomenon or concept to be measured and (5) Be capable
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Fig. 1 Confirmatory factor analysis of the “mental hyperactivity”instrument

of measuring changes, both in different individuals and
in the response of the same individual over time [42, 43].
The questionnaire also demonstrated sufficient reliabil-
ity with regards to internal consistency, both in terms of
the overall questionnaire and its factor. Obtained psycho-
metric properties pertaining to factor structure and reli-
ability also provide support for the instrument’s content
validity and point to good psychometric quality.
Validation of the present instrument, which formed
the main aim of the present article, produced evidence to
support that it can be considered as an effective tool for
indirect evaluation of the state of chronic stress experi-
enced by individuals at determined times in their life. In
this sense, the items used to make up the aforementioned
instrument provide a direct measure of the potential

v8 le— .557(.054)

9 l— .426(.049)

stressors affecting the general population. To this end,
higher scores are representative of increased mental
hyperactivity and activation of “rumination” processes [1,
12]. In line with that presented here, scientific evidence
confirms that rumination is directly related with stress,
depression and alterations to the autonomous nervous
system [53]. This generates a physiological response to
stress and releases a series of hormones and neurotrans-
mitters which are implied in the development of a num-
ber of organic issues [13, 14].

The PSS instrument conceives of stress as implying that
events cause the subject to experience a stressor state
[18]. This stressor event gives rise to a cognitively medi-
ated emotional response to the target event, not the tar-
get event itself [18]. Es por ello que el PSS fue disefiado
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para medir el grado en el que las personas valoran las
diferentes situaciones de su dia a dia como estresantes
[18] The mental hyperactivity questionnaire is not only
capable of providing empirical evidence but, also, offers
an instrument that can help professionals related with
the health field to indirectly determine the degree of
DNN activity and chronic stress. Essentially, an interac-
tion exists between the autonomic nervous system (ANS)
and the DNN [54, 55]. As discussed previously, expo-
sure to stressful factors over a prolonged period of time
leads to excessive “rumination” and alters the DNN and
the ANS. As a consequence, the hypothalamic-pituitary-
adrenal axis is chronically activated [56—58] leading to
chronic stress.

Future research proposals should strive to follow the
same line of research taken here in order to replicate the
outcomes found in the present study with other samples
in other contexts. Main limitations of the present study
include the fact that the sample was made up entirely of
university students. It should be noted that this sample
pertains only to the fields of educational sciences. It could
be of interest for future research to employ more heter-
ogenous participants. Another possible limitation per-
tains to the need to increase the age range of the sample.

Conclusions
The questionnaire has shown sufficient reliability in
terms of internal consistency, both of the overall ques-
tionnaire and of its factor. The psychometric properties
obtained in relation to factor structure and reliability also
support the content validity of the instrument and point
to a good psychometric quality.

In conclusion, it is evident that the instrument devel-
oped is valid to measure chronic stress during higher
education from a one-dimensional perspective.
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