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ABSTRACT

This study aimed to develop and validate an indigenous, culturally adaptive tool, Forman Mental Load
Scale (EMLS), to assess the multidimensional nature of mental load among emerging adults in Pakistan.
The research followed a two-phase design. Following item generation, exploratory factor analysis,
reliability and validity analyses, and confirmatory factor analysis were conducted. Exploratory factor
analysis revealed a sixfactor structure: Psychological Load, Cognitive Load, Psychophysiological Load,
Psychosocial Load, Psychoemotional Load, and Social Responsibility Load. The FMLS demonstrated
excellent internal consistency (a = .96) and testretest reliability (ICC = .97). Convergent validity was
confirmed via positive correlations with the Kessler Psychological Distress Scale (K-10). In contrast,
discriminant validity was supported through negative correlations with the Subjective Happiness Scale
(SHS). Females reported significantly higher mental load scores than males (p = .004). Exploratory
factor analysis supported a six-factor structure, whereas confirmatory factor analysis indicated an
acceptable model fit. The EMLS offers a comprehensive, culturally sensitive tool to assess and screen
mental load in Pakistani students, addressing a key gap and supporting better understanding and
intervention.

Keywords: mental load, scale development, psychometric properties, exploratory factor analysis,
confirmatory factor analysis
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INTRODUCTION

Progress and advancement in today’s era have
introduced many new stressors, resulting in new
phenomena, including mental load. It is becoming
a serious concern these days due to increased
competition, challenges, and difficulties, as well as
the level of work and related expectations, in
academics and other professional settings. "Mental
load" refers to the cognitive effort involved in
remembering, organizing, and coordinating tasks

(Sweller, 1988).
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The historical development of this concept is
embedded in a psychological and physiological
context. The study of mental load traces its origins
to early theories of stress and cognitive processes.
Hans Selye, often referred to as the "godfather of
developed the General Adaptation
Syndrome in the mid-twentieth century, laying the
groundwork for understanding physiological
reactions to stress (Tan & Yip, 2018). Around the
same time, Walter Cannon's idea of homeostasis
emphasized the body's ability to maintain
equilibrium  under  changing  conditions,

stress,"
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foreshadowing contemporary stress and load
theories (Hutmacher, 2021). These concepts were
expanded upon with the introduction of cognitive
load theory in the 1980s, which divided mental
load into intrinsic, extraneous, and relevant
components to better understand its influence on
learning and performance (Sweller & Chandler,
1994).

It can be explained on the foundations of different
theoretical models and frameworks. Some models
focus on the cognitive aspect, and others might
focus on the workload aspect. Cognitive Load
Theory (CLT) and the Mental Workload
Framework are the two most used frameworks for
defining it.

Although the concept affects people of all genders,
it is felt by each gender differently. Research has
shown that it has become a serious concern
regarding women’s welfare and productivity. A
woman herself bears a disproportionate burden of
the invisible work; it often results in stress, anxiety,
or burnout (Dean et al., 2021). Women are known
to bear the brunt of child and domestic
responsibilities even after working outside the
house (Reich-Stiebert et al., 2023). Some gendered
household roles and internalized expectations can
lead women to a mental load that is manifested in
not being able to perform tasks, resulting in
constant distress and worry (Daminger, 2019).
Mental load is also evident in academic and
occupational settings worldwide. Vasile et al.
(2011) found that cognitive mental load
significantly affected academic self-efficacy in the
educational environment. It causes fatigue and
reduces psychological performance in individuals
engaged in various activities (Diaz-Garcia et al.,
2021). High mental workload can lead to cognitive
fatigue, affecting working memory and attention,
which are crucial for task performance;
furthermore, sustained mental overload can result
in stress, memory lapses, and an increased risk of
errors and work-related diseases (Subramanyam et
al., 2013).

Measuring mental load can be challenging, with
methods ranging from subjective assessments to
physiological measures that provide limited insight
into cognitive resource allocation. Much research
has aimed to identify the multilevel sources of
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mental load that individuals experience. It is a
complex phenomenon that requires significant
research, especially in Pakistani culture, to
determine psychological vulnerabilities.

Objectives

. This research aimed to develop an
indigenous  measure to  investigate  the
phenomenon of mental load.

. To determine the reliability and validity of
the mental load scale.

. To find the gender differences in mental
load in young adults

Operational Definition of Variable

“Mental load is defined as an invisible burden
while performing mentally and emotionally
challenging tasks that impact your thinking,
learning, and functional abilities, causing
psychological and physiological fatigue”.

Mental load is the perceived, covert difficulty,
effort, or burden associated with performing tasks,
influenced by task complexity, environmental
factors, and individual capacity (Sweller, 1988).
This includes the combined emotional and
cognitive burden that causes psychological and
physiological fatigue during decision-making,
planning, and execution, affecting daily household
chores and multitasking in  occupational
responsibilities (Diaz-Garcia et al., 2021; Dean et
al., 2021).

Literature Review

Mental load is a complex phenomenon, and many
studies have highlighted the associated
psychosocial factors. This research has brought
new possibilities and insights into the aspects and
effects of mental load.

Chen et al. (2021) examined how gender
differences affect cognitive load and learning
efficiency when using game-based intelligent
robots for Chinese idiom learning among
elementary school students. The experiment
combined games with Zenbo robots and involved
24 fourth-grade students in Taiwan. Results
showed that boys had significantly lower cognitive
load and higher learning efficiency than girls,
although the difference in learning performance
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between boys and girls was not statistically
significant. The study shows that, although the use
of emerging technologies has generally been
positive, it can at times be extremely cognitively
taxing, particularly for younger students, and that
gender differences do play a role in determining
such outcomes. Possible reasons for the findings
are discussed.

Febiyani et al. (2021) conducted research to
understand the learning process between students
and lecturers in faceto-face classes. The mental
workload in  facetoface learning  varies
considerably from that in elearning. This article
applies cognitive ergonomics principles to
examine students' comfort during e-learning
cognitive processes. Using a questionnaire based
on the NASA-TLX method, data were collected
and analyzed. The results indicate that "effort" had
the highest mental workload, at 267.29, suggesting
that students expend more effort to attend online
classes. The SOFI score is 1.26, indicating that
students are tired during online classes.

Dean et al. (2021) conducted a study to synthesize
and define mental load as a combination of
cognitive and emotional labor, emphasizing how
this combination makes it burdensome. The three
characteristic properties of mental load within
families and society are: (1) invisibility, in that it is
invisible work carried out internally but brings out
unpaid physical labor; (2) boundaryless, in that it
extends to work, leisure time, and sleep time; and
(3) enduring, since it's tied to ongoing caregiving.
Therefore, it was established that mental load
measures should be incorporated into health and
social surveys, employers should be encouraged to
incorporate work-ife balance policies, and
governments should treat caregiving as critical
infrastructure to reduce the demands of work and
care.

Diaz-Garcia et al. (2021) studied mental load and
fatigue assessment instruments and reported that
both mental load and fatigue are primary factors
that reduce performance and lead to several
accidents across different types of activities. The
study provided a summary and classification of
validated instruments used to quantify mental
load and fatigue. A total of 40 research papers
related to mental load and fatigue were reviewed,
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focusing on measures and evaluations of mental
load and fatigue. Most articles used subjective
scales. Although objective techniques are quite
expensive and complicated, applied research is
necessary for further analysis of brain processes
related to mental load and fatigue. It seems that
the construction of a battery of tests incorporating
the three types of derivations is also necessary.
Schnaubert and Schneider (2022) conducted
research analyzing the relationship between
mental load or mental effort and meta-
comprehension under different multimedia
design conditions. According to cognitive load
theory, learning is effective only if the material-
induced load does not exceed the cognitive
resources available for comprehension; therefore,
multimedia material should not increase irrelevant
cognitive load. Both factors are theoretically
assumed to affect comprehension and its
metacognitive representation, meta-
comprehension.

Klasni¢ (2023) conducted a study to examine
whether gender inequalities in mental labor exist
within Croatian households, particularly in the
cognitive and emotional tasks associated with
family obligations. Data were collected from 1,000
participants in  heterosexual  relationships,
revealing significant gender gaps. Women report
more mental labor in cleaning, grocery planning,
and social family life, whereas men handle car
maintenance. Women experience a higher mental
load due to the frequency and volume of their
tasks, influenced by factors such as upbringing,
socioeconomic status, and household dynamics.
In contrast, men’s mental load is lighter, especially
when raised in egalitarian environments or
partnered with women of higher socioeconomic
status.

Haupt and Gelbgiser (2023) conducted a study to
investigate the association between the level of
stress due to an uneven distribution of cognitive
labor within families and potential family work
conflict. Results show significantly higher
cognitive labor and family work conflict for
women but not for men.

Vitellozzi et al. (2024) studied the gender-
differentiated impact of mental load-the
unobservable cognitive and emotional cost of
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managing a household-on the gender gap in
earnings. An experiment in Nairobi randomly
primed participants with mental load and then
assigned them to either manual or cognitive tasks.
It was found that mental load lowers female
productivity in manual tasks but not in cognitively
demanding tasks, whereas no significant effects
were found on men.

Theoretical Framework

Cognitive Load Theory (CLT) was developed by
John Sweller in 1988. He proposed a framework
for understanding how individuals process and
manage information. The theory emphasizes the
cognitive demands placed on a person and the
capacity to handle them effectively. Mental load is
a subtype of cognitive load, referring to the
number of cognitive resources that a given task
requires. Mental load can be understood as a
component of cognitive load, influencing the total
capacity for learning and performance (Sweller,
1988).

Sweller discussed the different types of loads in
cognitive load theory. Intrinsic load is the inherent
difficulty of the information being processed and
is determined by the interactivity of factors in the
information and the learner's prior knowledge.
Intrinsic load is inevitable but can be optimized by
tailoring the difficulty of learning materials to the
learner's expertise (F. Paas et al., 2010). On the
other hand, extraneous load is determined by the
way information is presented to the learner. If the
task instructions are poorly presented or
ineffective, the load will increase, diverting the
learner’s attention from essential content. Mental
load, as conceptualized under this load division,
involves the additional effort required to negotiate
unnecessary complexity (Chandler & Sweller,
1991). Germane load refers to the cognitive effort
or resources devoted to forming and automating
schemas, which are necessary for long-term
knowledge retention through learning and
processing information. This aspect of cognitive
load is directly influenced by the learner's
motivation and engagement (Van Merriénboer &
Sweller, 2005).

Mental load is strongly related to the cognitive
effort required to perform a task. It is shaped by
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three factors: intrinsic, extraneous, and germane,
including task  complexity, environmental
distractions, and the individual’s capacity for
attention and working memory (Paas & Van
Merriénboer, 1994). Mental load not only affects
learning outcomes but also the efficiency of
decision-making and problem-solving. Tasks with
higher intrinsic complexity or poorly designed
instructions may increase mental load (Sweller et
al,, 2011). A simple example is that solving a
mathematical problem requires more cognitive
resources than recalling your phone number.
Individual differences in the intensity of mental
load can arise from additional factors such as prior
knowledge, cognitive abilities, and motivation,
which significantly influence how mental load is
perceived and managed (Kalyuga, 2009). Effective
instructional design can minimize extraneous
load. Techniques may include segmentation,
scaffolding, and dual-modality presentations to
reduce mental overload (Mayer & Moreno, 2003).

Conceptual Framework of Mental Load

This research was based on an integrated model of
multidimensional mental load. This mental
framework helped explain the interactions among
cognitive, emotional, workload, social,
physiological, and psychological factors that
contribute to mental load, as identified in the
literature. Considering the four factors, the model
provides a comprehensive view essential for
evaluating and analyzing mental load.

The cognitive dimension emphasizes the role of
mental processes in task performance, particularly
task complexity, memory load, and multitasking
demands. The emotional dimension focuses on
task-related stressors, emphasizing the emotional
and psychological factors involved such as stress
perception, affective responses, and coping
strategies. The workload dimension focuses on
physical external factors in the task environment
that contribute to mental load, such as time
pressure, information overload, task
unpredictability, and responsibility level. The
social dimension explores how interpersonal and
sociocultural factors affect mental load, including
role expectations, social support availability, social
comparison and judgment, communication
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demands, and cultural and societal norms. The
physiological dimension addresses the physical
and neurobiological correlates of psychological
distress, including sleep disruption, somatic
symptoms, energy depletion, and burnout risk.
The psychological dimension focuses on factors
such as perceived control, self-efficacy, rumination
and worry, and distress.

Association Among Dimensions

Mental load is a multidimensional construct
shaped by the dynamic interplay of cognitive,
emotional, workload, social, physiological, and
psychological dimensions. These dimensions are
deeply interrelated. Together, they form a
complex, interdependent system in which each
factor can reinforce or mitigate the others,
ultimately determining the overall mental burden
an individual experiences.

Conceptual Framework of Forman Mental Load
Scale

The scale construction based on important
domains of mental load is as follows:

L Cognitive Load

. Intrinsic Load: Reflects the complexity of
the task itself and the effort required to
understand and process it.

° Extraneous Load: Stems from task-
irrelevant factors, such as poor instructions or
distractions.

° Germane Load: Involves the mental
resources dedicated to learning and schema
building.

II. Emotional Load

. Captures the emotional impact of the task
or environment, such as stress, frustration, or
motivation.

° It also discusses the influence of

emotional states on task performance and
decision-making.

III. Psychophysiological Load
° Refers to the physical demands that
contribute to mental strain, such as fatigue or
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physical ~discomfort from prolonged task
performance.

1V. Social Load

) Arises  from  social  interactions,
expectations, or the pressure to collaborate and
communicate effectively with others.

V. Temporal Load

. Relates to memory, time pressure,
deadlines, and the perceived adequacy of time
available to complete tasks.

VI. Psychological Load

. Referring to the presence of psychological
vulnerabilities, including constant distress and
WOTTY.

Rationale of the Study

The current study is focused on exploring mental
load in young adults living in Pakistan. With
growing demands in both personal and
professional settings, stress and mental exhaustion
have escalated particularly in developing
countries, where socio-economic and cultural
factors significantly impact mental well-being.
Currently, there is no robust systematic review that
applies the instrument to measure mental load
(Diaz-Garcia et al., 2021b). In Pakistan, mental
health challenges are further intensified by societal
expectations, complex family dynamics, and
limited access to mental health resources. Existing
scales are predominantly developed in the
Western context and may not fully address the
various aspects of mental load in Pakistani society.

Purpose of Study
The purpose of this study is to develop an
indigenous scale on mental load and to measure

its reliability and validity.

Hypotheses

. The Forman Mental Load Scale will
exhibit high levels of internal consistency among
items.

. The Forman Mental Load Scale will have

a positive correlation with psychological distress
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and a negative correlation with subjective
happiness.

Methodology

This study includes two main phases. Phase I of
the study includes the development of an
indigenous scale on mental load in educated
young adults. Phase Il comprised the
establishment of the psychometric properties of
this indigenous scale for mental load.

Research Design
The scale was constructed following DeVellis'
classical model of scale development (DeVellis,

2017).

Phase 1: Construct Conceptualization and Item
Generation

This phase consisted of interviews and a focus
group to generate an indigenous list of items,
which was later validated through expert review
and shortlisted for a pilot study.

An extensive review of the existing literature was
undertaken to understand the theoretical
frameworks, measurement tools, and dimensions
relevant to the construction. Following this,
qualitative data were collected through semi-
structured interviews and focus group discussions
with participants representative of the target
population to capture lived experiences, culturally
embedded expressions, and contextual nuances of
the construct. Based on insights from literature
and qualitative data, an initial item pool was
developed. Items were worded to reflect the
language and expressions commonly used by the
target population, ensuring both relevance and
comprehensibility. A panel of subject-matter
experts in psychology, psychometrics, and clinical
practice reviewed the item pool for content
validity, relevance, «clarity, and redundancy.
Feedback was guided for modifications such as
item rewording, elimination, or addition. The
refined item pool was administered to a small
sample of the target population to evaluate the
items' clarity, readability, and response patterns.
Feedback was used to make necessary adjustments
before proceeding with large-scale data collection.
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Phase II: Item Analysis and Establishing Cutoffs
This phase involved collecting data to measure the
underlying constructs or dimensions. Exploratory
Factor Analysis (EFA) revealed the factor structure
in the data, whereas Confirmatory Factor Analysis
(CFA) tested the validity of a hypothesized factor
structure based on theoretical assumptions.
Internal consistency of the items was determined
using Cronbach's Alpha. Furthermore, Receiver
Operating Characteristic (ROC) curve analysis was
used to establish cut-off scores.

A sample size of at least fivefold per item was
collected, ensuring adequate representation of the
target population of young adults aged 18-26 years
enrolled in universities. EFA was conducted to
explore the underlying factor structure of the item
pool. The number of items was reduced by
eliminating those with low factor loadings or high
cross-loadings.

After EFA, CFA was performed on a separate
sample to test the fit of the hypothesized factor
structure. Model fit indices such as CFI, TLI,
RMSEA, and SRMR were used to assess model
adequacy. Internal consistency of the final scale
was examined using Cronbach’s alpha for each
factor and the overall scale. Additionally, test-
retest reliability was assessed by administering the
scale to a subsample at two time points separated
by 4 weeks. Criterion validity was assessed by
correlating with the pre-established criteria based
on demographics and validated measures assessing
similar constructs. The strength and direction of
correlations were analyzed to determine
concurrent validity. Construct validity was
evaluated through both convergent and divergent
validity assessments. Convergent validity was
examined by examining correlations between the
new scale and theoretically related constructs,
while divergent validity was tested by correlating it
with relevant measures. Descriptive statistics
including means, standard deviations, and ranges
were computed for the final scale and its subscales
to provide normative data for the target
population. ROC curve analysis was employed to
determine optimal cut-off scores.
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Participants

The sample size was 5 times the number of items
generated in the initial item pool, as
recommended by Carpenter (2017). The sample
was taken from young adult university students 18-
26 years.

Sampling Strategy

The study employed a multi-stage, purposive and
stratified sampling strategy, dividing participants
into distinct sub-samples (Samples A-G) to
correspond with specific steps across both phases
of the research.

Sample A:

This sample was comprised of theoretical models,
published literature, and existing measures related
to mental load.

Sample B:

A purposive sample of six Subject Matter Experts
(SMEs) participated in focus group discussions.
Sample C:

A separate group of seven SMEs was engaged to
conduct content validation of the initial item pool.
Sample D:

A pilot study sample of 60 university students aged
18-26 years was recruited to assess the preliminary
item pool for clarity, comprehensibility, and
appropriateness.

Sample E:

The sample size was determined using the
guideline of at least 5 participants per item in the
final item pool (Carpenter, 2017) to ensure robust
factor-analytic procedures.

Sample F:

A sample of 260 participants was used for
confirmatory factor analysis.

Sample G:

A subsample equivalent to 10% of Sample E was
selected to assess convergent and divergent
validity.

Sample H:

Similarly, another 10% of Sample E was
designated for establishing criterion validity.

Inclusion Criteria

. Young adults with an age range of 18-26
years were included (Bonnie et al., 2015).

° Both men and women were included in
the study.
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° Young adults from public and private
universities were included.

[}

Exclusion Criteria

. Young adults with any neurological,
physiological, and psychiatric disability were not
included in the research.

Materials and Measures

Demographic Sheet

The demographic variables in this study included
age, gender, education, birth order, marital status,
family structure, family members, income, study
hours, travel time, sleep patterns, exercise habits,
and household responsibilities.

Kessler Psychological Distress Scale (K10) -
Kessler et al. (2003)

The Kessler Psychological Distress Scale (K10) is a
selfreporting tool used to assess psychological
distress. It comprises 10 questions regarding
emotional states on a five-point Likert scale. Low
scores on K-10indicate a lower level of
psychological distress, whereas high
scores propose higher levels of psychological
distress. K10 has an internal consistency of 0.84 to

0.94 and a test-retest reliability of 0.70 to 0.90.

The Subjective Happiness Scale - Lyubomirsky &
Lepper (1999)

The SHS is a global subjective happiness scale
consisting of four items. The internal consistency
ranges from 0.79 to 0.94, whereas the testretest
reliability ranges from 0.55 to 0.90.

Procedure

The Ethical Review Committee and the
Institutional Review Board of the Department of
Psychology at Forman Christian College
University approved the research topic. The
permission letter was obtained from the
institution to collect the required data. All ethical
considerations were taken into account, including
informed consent, privacy, confidentiality, and
potential harm to participants. Data were collected
through interviews, focus groups, and surveys to
develop a questionnaire, which was later used in
the study. The results were analyzed through SPSS
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to determine the scale’s factors, reliability, and Results
validity. Phase I - Item Generation
A total of 80 items were generated after analyzing
Analysis and Discussion the themes from focus groups and interviews. The
Statistical Analysis initial Item pool was given to seven reviewers, and
The analysis was done through SPSS 26. [-CVI was calculated. The criteria for retaining the

items were that they were greater than 0.78, as
suggested (Lynn, 1986). A pilot study was

conducted on the initial item pool.

g/fel;lrel ;nd Standard Deviation of Age in Years of the Participants in Sample E (N=402)
Variable M SD
Age (in years) 22.09 2.12
Note: M is Mean, and SD is Standard Deviation.
Table 2
Frequencies And Percentage of Demographic Variables of Participants in Sample E (N=402)
Variables f %
Gender
Male 170 423 %
Female 232 57.7 %
Education
BS 304 75.6 %
MS/MPhil 84 20.9 %
PhD 14 3.5%
Birth Order
First 154 38.3 %
Middle 143 35.6 %
Last 93 23.1 %
Only 12 3.0%
Marital Status
Single 293 72.9 %
Romantic Partnership 48 11.9 %
Engaged 41 10.2 %
Married 15 3.7%
Divorced 3 1%
Widowed 2 5%
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Family System

Nuclear 296
Joint 106
Employment Status
Part Time 68
Self Employed 52
Un Employed 282

Travel Time

Less than 30 Min’s 133
30 to 60 Min’s 145
More than 1 Hour 80
More than 2 Hour’s 44

Sleep Hours

Less than 4 Hours 57
4 to 6 Hours 181
7 to 9 Hours 121
More than 9 Hours 43
Exercise
Never 183
1 to 3 times a week 126
4 to 6 times a week 62
Daily 31

Household Responsibilities
Yes 186
No 216

73.6 %
26.4 %

16.9 %
12.9 %
70.1 %

33.1 %
36.1 %
19.9 %
10.9 %

14.2 %
45.0 %
30.1 %
10.7 %

455 %
31.3 %
15.4 %
7.7 %

46.3 %
53.7 %

Phase II - Exploratory Factor Analysis

An Exploratory Factor Analysis (EFA) was
conducted to investigate the underlying structure
of the Forman Mental Load Scale (FMLS).
Kaiser-Mayer-Olkin (KMO) Measure of Sampling
Adequacy and Bartlett’s Test of Sphericity
(N=402). The results of the KMO and Bartlett’s
Test indicated that the data are highly suitable for
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factor analysis. The Kaiser-Meyer-Olkin (KMO)
Measure of Sampling Adequacy was 0.944, which
was within the "excellent" range (values above
0.90), suggesting that the sample was more than
adequate for factor extraction (Kaiser, 1974).
Furthermore, Bartlett’s Test of Sphericity is highly
significant (x%(1128) = 9927.566, p < .001),

confirming that the correlation matrix is not an
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identity matrix and that meaningful correlations
exist among the variables (Bartlett, 1954). Taken
together, these findings strongly supported the
dataset's suitability for factor analysis.

Factor Extraction and Retention Criteria.
Exploratory Factor Analysis was performed
utilizing Principal Component Analysis with
Varimax rotation. Scree plot analysis was
conducted to identify the factors to retain.

Scree Plot

20

159

10

Eigenvalue

S—

= £ —

T T 1T 1T T 1T T T T T T T T T T T T T T 1
1 3 5 7 8 1M 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47

Component Number

Figure 1. Scree Plot Explaining the Factor Structure of FLMS.

The scree plot displays the eigenvalues associated
with each principal component, plotted in
descending order. Based on this pattern, it was

Table 3

decided to retain only 5 to 6 components for
further analysis, as they capture most of the
meaningful variance.

Item Loadings for Exploratory Factor Analysis with Varimax Rotation of FLMS in Sample E (N=402)

Sr Item No. Item Statement

No

F1 F2 F3 F4 F5 F6

1 FMLS1 [ often feel tired without doing any
work.

2 FMLS2 [ often feel the need for more rest
even when I have not done much.

3 FMLS3 [ often feel sleepy without any obvious
reason.

4 FMLS4 I often feel mentally exhausted with
little or no work.

5 FMLS5 [ often have difficulty concentrating.

Jde6 .23 719 04 .13 .09

14 24 78 Jd0 0 17 .07

14 1475 05 .08 .11

20 18 .74 08 .13 .16
22 27 .67 06 .00 .14
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FMLS8

FMLS9

FMLS10

FMLS11

FMLS12

FMLS13

FMLS14

FMLS15

FMLS16

FMLS17

FMLS18

FMLS19

FMLS34

FMLS35

FMLS36

FMLS37

FMLS38

FMLS40

FMLS43

FMLS44

I often find it difficult to focus on
personal activities because of my
unfinished tasks.

I often prioritize the feelings of others
over my own.

I often handle difficult situations in
my family.

I often anticipate potential problems
and plan to manage them.

I often feel burdened to keep
everything running smoothly.

I often feel drained by the end of the
day.

I often feel stressed out while working
on academic tasks in class.

I often feel a burden while working
on an academic task.

I often find some courses more
challenging than others.

I often feel mentally blank while
studying.

I am often unable to relax because my
mind is constantly focused on
pending responsibilities.

I often experience frustration when
my efforts to manage things are not
acknowledged.

I often cancel my personal plans due
to academic obligations.

I often sacrifice sleep to complete my
tasks.

I often worry about maintaining good
grades to enhance future
opportunities.

I often am unable to fully enjoy
leisure activities because of academic

worries.

I often feel an invisible burden from
managing multiple academic
responsibilities.

I often feel overwhelmed by the
number of things [ need to keep track
of.

I often feel burdened to keep track of
my academic deadlines.

I often feel that complex academic
tasks significantly increase my mental
burden.
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26  FMLS52 1 often make mistakes when 1 am
overwhelmed by challenging .52 .33 .02 15 13 .04
academic tasks.

27  FMLS55 I often feel anxious due to challenging
academic tasks.

28  FMLS56 1 often have difficulty getting out of
bed due to academic pressure.

29  FMLS57 1 often feel demotivated to perform a
task due to its complexity.

30 FMLS58 I often feel that challenging academic
tasks hinder and reduce the quality of .70 .19 17 03 .09 .18
work in that task.

31  FMLS59 1 often feel that challenging academic
tasks hinder and reduce my creativity .71 .08 .19 A1 .05 17
in that task.

32  FMLS61 1 often feel tense after my classes. S50 205 17 A3 37 11

33 FMLS62 1 often‘ feel overstimulated due to 56 23 17 27 3 05
academic work.

34  FMLS63 1 often experience mood fluctuations
due to a challenging academic .44 237 .146 302 .302 .072
routine.

35 FMLS64 I often find it difficult to regulate my
emotions after a mentally challenging .54 .28 .03 .19 .18 .03
task.

36 FMLS65 1 often feel stressed due to unexpected
class tasks.

37 FMLS66 1 often feel the class tasks make me 69 16 o7 13 15 0

S50 37 14 28 .02 -01
58 -02 .30 A8 .14 -02

69 .10 .24 05 .09 .14

59 24 .05 21 16 .03

feel overwhelmed and panic.

38  FMLS67 I often feel worried due to the closely
packed deadlines.

39  FMLS68 1 often find it difficult to remember
things due to challenging academic .60 .23 A1 33 .07 12
tasks.

40  FMLS69 1 often feel stuck due to mentally
demanding academic work.

41  FMLS70 I often feel emotionally numb due to
the increasing academic mental .55 .13 .10 .30 .25 .10
burden.

42  FMLS75 1 often feel there is an invisible
burden on me during class while .48 .23 .18 .20 37 A1
performing an academic task.

43  FMLS76 1 often feel low on energy while
working on academic tasks.

44  FMLS77 loften feel hopeless due to the mental
burden.

45  FMLS78 I often feel worried about financial
matters making me feel burdened.

64 27 -00 22 -07 .14

58 .20 .08 38 22 .05

45 37 11 21 31 A1

35 .19 17 A3 57 -03
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46  FMLS79 I often feel I have been sacrificing

activities that I like.

01 .24 15 27 .67 .10

The EFA using Varimax rotation of the FLMS
revealed a six-factor structure that captures distinct
yet interconnected dimensions of mental,
emotional, and academic burden. Factor 1 (F1)
reflects academic overload and cognitive strain,
characterized by feelings of demotivation, anxiety,
and diminished creativity in response to complex
academic tasks. This is evident in items such as
feeling “stuck” or overwhelmed by deadlines
(FMLS57, FMLS66, FMLS69). Factor 2 (F2)
represents mental overload, encompassing stress,
mental fatigue, and the sensation of being
mentally "blank" while studying (FMLS13,
FMLS15, FMLS16), pointing to the exhaustion
associated with sustained cognitive effort. Factor 3
(F3) captures physical and mental exhaustion, as
seen in items indicating unexplained tiredness or
sleepiness (FMLS1, FMLS3, FMLS4), suggesting
symptoms of burnout or energy depletion. Factor
4 (F4) centres on academic pressure and personal

Table 4

sacrifice, where individuals report cancelling
personal plans, losing sleep, and worrying about
grades to meet academic expectations (FMLS34,
FMLS35, FMLS36). Factor 5 (F5) addresses the
emotional and financial burden, including
feelings of hopelessness, financial stress, and
interpersonal strain (FMLS77 and FMLS78).
Factor 6 (F6) reflects personal responsibility and
family-related burden, capturing efforts to manage
family issues while feeling weighed down by
caregiving or household responsibilities (FMLS10,
FMLS11, FMLS12). A few items exhibited cross-
loadings (e.g., FMLS24) or weak loadings (e.g.,
FMLS9), indicating potential complexity or areas
for refinement in the scale. Together, these six
factors underscore the multidimensional nature of
burden as measured by the FLMS, spanning
academic, physical, emotional, and personal
domains with important implications for scale
validation and targeted intervention development.

Eigenvalues and Variance Explained by Factors of FLMS in Sample E (N=402)

Factors Eigen Values % of Variance Cumulative %
Factor 1 15.96 33.25 33.25
Factor 2 2.90 6.04 39.28
Factor 3 2.20 4.59 43.88
Factor 4 1.80 3.73 47.60
Factor 5 1.49 3.10 50.70
Factor 6 1.37 2.85 53.55

The results revealed six factors with eigenvalues
greater than 1.0, collectively accounting for
53.55% of the total variance. The decreasing
variance explained by successive factors suggests a

Overall, the cumulative variance exceeding 50%
supports the adequacy of the six-factor model and
provides evidence for the construct validity of the

FMLS.

well-distributed but multidimensional construct.

Table 5
Inter-Scale Correlation of FMLS in Sample E (N=402)
Factors/ Subscales PL CL PPL PSL PEL SRL TFMLS
F1 Psychological Load -
F2 Cognitive Load .70%* -
F3 Psychophysiological Load .50%* .60** .
F4 Psychosocial Load O1%* .54%* 34 .
F5 Psychoemotional Load 56%* A44* 38 35%*
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F6 Social Responsibility Load ~ .48** ST
Total FMLS 92 .86**

46 AT 34
68 71 64T 66"

Note: *p< .05, **p<.01, ***p <.001 PL = Psychological Load; CL = Cognitive Load; PPL = Psychophysiological
Load; PSL = Psychosocial Load; PEL = Psychoemotional Load; SRL = Social Responsibility Load.

Pearson Correlation Analysis was conducted to
examine inter-scale relationships among the FMLS
subscales and their correlations with the total
score. The results revealed that the PL subscale had
a significant, positive, and strong correlation with
the CL subscale, and moderate correlations with
the remaining subscales. The CL subscale showed
significant, positive, and moderate to strong
correlations with the PPL, PSL, and SRL subscales.
The PPL subscale demonstrated moderate
correlations with PSL, PEL, and SRL. The PEL
subscale also showed moderate, positive
correlations with all other subscales. The SRL
subscale was significantly and positively correlated
with all subscales, particularly with CL and PSL.
Furthermore, all subscales demonstrated strong,

positive correlations with the full FMLS score,
with PL and CL showing the highest correlations,
indicating that each dimension contributes
meaningfully to the overall measure of mental
load. These findings support the
multidimensional structure of the FMLS and
suggest good internal consistency among its
subscales.

Establishing Construct Validity

Convergent and discriminant validity methods
were employed to establish the scale's construct
validity, ensuring that related constructs were
appropriately correlated (convergent validity) and
that distinct constructs remained sufficiently
differentiated (discriminant validity).

Table 7
Pearson’s Correlation Between FMLS and K-10 Subscales for Convergent Validity in Sample G (N=60)
Subscales F1 F2 E3 F4 F5 F6 K-10
F1 Psychological Load .
F2 Cognitive Load 4% -
F3 Psychophysiological Load 51 54 -
F4 Psychosocial Load .63** .68 40 -
F5 Psychoemotional Load ST 49** 34 33" -
F6 Social Responsibility Load 39+ 67 36 427 40 -
K10 46** .29* 37 .28* 34 13

Note: *p< .05, **p< .01, ***p < .001

To assess convergent validity, the K-10 was used.
The K-10 measures general psychological distress
and has been widely validated as a sensitive
indicator of anxiety and depressive symptoms.
These two FMLS subscales are theoretically
relevant to an extent, as they capture cognitive and
physiological burdens that often co-occur with
elevated psychological stress. The table shows that
Pearson’s correlation analysis was conducted to
examine the convergent validity of the Forman
Mental Load Scale. K-10 scores showed significant

https://ijssbulletin.com
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positive correlations with Psychological Load, r =
46, p < .01; Cognitive Load, r = .29, p < .05;
Psychophysiological Load, r = .37, p < .0l
Psychosocial Load, r = .28, p < .05; and
Psychoemotional Load, r = .34, p < .0l. The
correlation with Social Responsibility Load was
weak and non-significant, r = .13, p > .05. Overall,
the findings supported the convergent validity of
five FMLS subscales, whereas convergent validity
was not supported for the Social Responsibility
Load subscale.
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Table 8
Pearson’s Correlation Between FMLS and SHS Subscales for Discriminant Validity in Sample G (N=60)
Subscales F1 F2 E3 F4 F5 F6 SHS
F1 Psychological Load -
F2 Cognitive Load 4% .
F3 Psychophysiological Load 51 54 -
F4 Psychosocial Load .63%* .68%* 407 -
F5 Psychoemotional Load ST 49%* 34" 417
F6 Social Responsibility Load .39 67 36" 34" 13 -
SHS -46** -29* 2377 -33 -02 52"

Note: *p< .05, **p< .01, ***p < .001

Discriminant validity was evaluated by examining
the relationship between the Subjective Happiness
Scale (SHS) and the subscales of the Forman
Mental Load Scale (FMLS). The SHS measures
overall subjective well-being and positive
emotional states, which are theoretically distinct
from the construct of mental load. Pearson’s
correlation analysis was conducted to examine the
discriminant validity of the Forman Mental Load
Scale. SHS scores showed significant negative
correlations with Psychological Load, r = —.46, p <
.01; Cognitive Load, r = —29, p < .05
Psychophysiological Load, r = —.37, p < .0l;
Psychosocial Load, r = —.33, p < .05; and Social
Responsibility Load, r = —.52, p < .01. The

Table 9

correlation with Psychoemotional Load was
negligible and non-significant, r = —.02, p > .05.
Overall, the inverse associations were theoretically
consistent; however, the moderate correlations for
Psychological Load and Social Responsibility Load
indicate some overlap with subjective happiness.
Therefore, the findings provide partial rather than
complete support for discriminant validity.

Establishing Criterion Validity

To assess the criterion-related validity of the new
scale, gender was used as the criterion variable,
with two categories: male and female. Mean scores
on the mental load scale were compared between
these groups using an independent samples t-test.

Mean, Standard Deviation, t value, significance, Lower Limit and Upper Limit of Confidence Interval and

Cohen’s d of Forman Mental Load Scale (N=402)

Note: *p< .05, **p< .01, ***p <.001, n= no. of participants, M= Mean, SD= Standard deviation, LL= Lower
limit and UL= Upper limit. FMLS_T= Forman Mental Load Scale Total

No. Male

Female

95% CI Cohen’s d

n M SD n M

t p LL UL

FMLS. T 170 151.02 31.26 232 160.00 2849 -3.00 .003** -14.87 -3.09 -30

An independent samples t-test was conducted to
compare scores between males and females. There
was a significant difference in scores between

males (M = 160.81, SD = 32.95) and females (M =
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169.90, SD = 29.83); t (400) = -2.89, p = .004, d =
0.28. This suggests that females scored
significantly higher on than males.
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Reliability Analysis
Table 10
Internal Consistency of FMLS (N=402)

Number of Items o
FMLS (Initial) 48 .96
FMLS (Final - Post CFA) 46 .96

Note: FMLS = Forman Mental Load Scale; & = Cronbach's Alpha Coefficient

The internal consistency of the Forman Mental
Load Scale (FMLS) was assessed using Cronbach’s
alpha. The scale consists of 48 items and yielded a
high reliability coefficient of a = .96 in the current
sample. The model was revised to 46 items after
Confirmatory Factor Analysis CFA); the reliability
coefficient remained the same at a = .96. This

indicates excellent internal consistency, suggesting
that the items within the FMLS are highly

interrelated and consistently measure the
construct of mental load.

Test-Retest Reliability of Forman Mental Load
Scale

For the analysis, the Intra-Class Correlation
Coefficient (ICC) was computed for Test Time 1
and Test Time 2.

Table 11
Intra-Class Correlation Coefficient (ICC) for Scores of First and Second Administration of FMLS (N=60)
ICC LB UB
FMLS (Average Measure) 91 95 98

Note = *p< .05, **p<.01, ***p <.001 LB= Lower Bound, UB= Upper Bound

The ICC results of 0.97 indicate excellent test-
retest reliability for the FMLS scores between the
two administrations. The narrow confidence
interval (0.95-0.98) reinforces the stability and

consistency of the measurement. The results
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provide strong empirical support for the temporal
stability of the FMLS, indicating that participants’
scores remained highly consistent when the
measure was repeated under similar conditions.
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Establishing Cut-Off Scores

ROC Curve
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Figure 2. ROC Curve Explaining the Cutoff Structure of FLMS.
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Table 12

Summary of ROC Analysis for Subscales of FMLS (N=60)
Subscales AUC SE p 95% CI

LL UL

F1 Psychological Load 14 .08 .00** .59 .90
F2 Cognitive Load 11 .07 02" .56 .85
F3 Psychophysiological Load .81 .06 00%** .69 93
F4 Psychosocial Load .64 .09 A1 47 .81
F5 Psychoemotional Load .63 .09 15 44 .81
F6 Social Responsibility Load .59 .09 31 41 7
Forman Mental Load Scale (FMLS) 14 .07 .00** .62 .90

Note: *p< .05, **p< .01, ***p <.001 AUC = Area Under the Curve; SE = Standard Error; p = significance
value; CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit.

ROC curve analysis demonstrated that the score, determined using Youden's Index, was >
Forman Mental Load Scale (FMLS) showed 144, vyielding a sensitivity of 77.8% and a
acceptable discriminatory ability (AUC = .761, specificity of 66.7%.
95% CI[.619, .902], p = .003). The optimal cut-off
Table 13
Cut-off Scores for Each Subscale on FMLS Based on the Youden Index (N=60)
Optimal Sensitivity ~ Specificity ~ Youden's
Threshold Index

F1 Psychological Load 48.5 91 47 .38

F2 Cognitive Load 29.5 .80 33 13

F3 Psychophysiological Load 11.5 91 40 31

F4 Psychosocial Load 15.5 18 33 A1

F5 Psychoemotional Load 8.5 .82 .53 .36

F6 Social Responsibility Load 15.5 13 40 13

Forman Mental Load Scale (FMLS) 143.5 .18 .67 45
Note: *p< .05, **p< .01, ***p <.001
Youden's Index was used to identify the optimal Confirmatory Factor Analysis
cut-off scores for the Forman Mental Load Scale Confirmatory Factor Analysis (CFA) is conducted
(FMLS) and its subscales. The total FMLS to test whether the hypothesized factor structure of
demonstrated the highest overall diagnostic a set of observed variables.

performance, with an optimal cut-off score of >

144 (Youden's Index = .45).

Table 14

Model Fit Indices of Confirmatory Factor Analysis for FMLS in Sample H (N=260)
Model X2 Df GFI CFI NFI RMSEA
Model Fit 1560.97 947 .80 91 .80 .05

Note: GFI = Goodness of fit index; CFI = Comparative fit index; NFI = Normative Fit Index; RMSEA = Root

Mean Square error of approximation; df= Degree of Freedom; y2 = chi-square

The results of the Confirmatory Factor Analysis acceptable model fit. The chi-square to degrees of
(CFA) for the FMLS (N = 260) indicate an freedom ratio (x2/Df = 1.65) falls within the
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acceptable range. The Comparative Fit Index (CFI
= 91) and the Root Mean Square Error of
Approximation (RMSEA = .05) both meet
recommended thresholds, indicating good model
fit. However, the Goodness-of-Fit Index (GFI =

44
E{Fms o1
Erms 02N ¥

G e
7 -

3w FmIs_O

.80) and the Normative Fit Index (NFI = .80) do
not meet recommended thresholds. Collectively,
these results suggest that the model demonstrates
a reasonably good fit to the data.

Figure 3. Confirmatory Factor Analysis through Model Fit Assessment
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Discussion

The present study aimed to develop and
psychometrically validate the Forman Mental
Load Scale (FMLS) as an indigenous instrument
for assessing mental load among Pakistani young
adults. The findings provide strong support for
the reliability and validity of the scale and
demonstrate that mental load is a
multidimensional construct comprising
Psychological Load, Cognitive Load,
Psychophysiological Load, Psychosocial Load,
Psychoemotional Load, and Social Responsibility
Load. The six-factor solution identified through
Exploratory Factor Analysis (EFA) and
subsequently supported through Confirmatory
Factor Analysis (CFA) is consistent with the
conceptual framework proposed in the current
study and extends previous conceptualizations of
mental load beyond purely cognitive processes to
include emotional, physiological, and social

dimensions (Sweller, 1988).

The EFA produced a stable six-factor structure
accounting for 53.55% of the total variance,
indicating that mental load among Pakistani
university students consists of several interrelated
yet distinct domains. This finding supports
previous literature suggesting that mental load is
a multidimensional phenomenon rather than a
unitary construct. Mental load is influenced by
cognitive, emotional, and physiological demands
and recommended the development of
comprehensive assessment instruments Diaz-
Garcia et al. (2021). Similarly mental load was
described as an interaction of cognitive and
emotional labor that extends across academic,
occupational, and family settings Dean et al.
(2021). The emergence of Social Responsibility
Load as an independent factor in the present
study further highlights and emphasises on the
importance of incorporating culturally relevant
factors Pakistani society, where family obligations
and interpersonal expectations contribute

substantially to everyday mental burden.
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The reliability analyses demonstrated excellent
psychometric performance of the FMLS. The
overall internal consistency remained o = .96
before and after CFA, indicating that the items
consistently measure the underlying construct
while maintaining high homogeneity. Cronbach's
alpha values above .90 indicate excellent internal
consistency during scale development DeVellis
(2017). Furthermore, the test-retest reliability
coefficient (ICC = .97) demonstrated outstanding
temporal stability, suggesting that the FMLS
yields highly consistent scores across repeated
administrations. These findings indicate that the
scale can be confidently used in both research
and clinical settings for the assessment of mental

load.

Furthermore, the Construct validity was
supported through convergent and discriminant
validity analyses. As expected, the FMLS showed
significant positive correlations with the Kessler
Psychological Distress Scale (K-10), indicating
that higher mental load was associated with
greater psychological distress, consistent with
previous research (Diaz-Garcia et al., 2021;
Subramanyam et al., 2013). However, the Social
Responsibility Load subscale was not significantly
associated with psychological distress, possibly
reflecting the cultural normalization of family
and caregiving responsibilities among Pakistani
young adults. Discriminant validity was
demonstrated through significant negative
correlations with the Subjective Happiness Scale
(SHS), suggesting that greater mental load is
associated with lower subjective well-being.
Although the Psychoemotional Load subscale
showed a negligible association with subjective
happiness, overall findings provide satisfactory
evidence for the construct validity of the FMLS.

The moderate to strong positive intercorrelations
among all six FMLS subscales further support the
multidimensional conceptualization of mental
load. While each dimension reflects a unique
aspect of the construct, their significant
associations indicate that psychological, cognitive,
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emotional, physiological, and social demands
interact to influence an individual's overall
mental burden. This finding is consistent with
Cognitive Load Theory, which proposes that
multiple sources of cognitive demand collectively
influence performance and adaptation (Sweller,
1988), while also supporting more recent
perspectives that conceptualize mental load as an
interaction between cognitive, emotional, and
contextual demands (Dean et al., 2021).

The present study revealed significant gender
differences, with females having relatively higher
mental load than males. This finding is consistent
with previous research suggesting that women
experience greater cognitive and emotional
burden due to increased caregiving, household,
and emotional responsibilities (Dean et al., 2021;
Haupt & Gelbgiser, 2023; Klasni¢, 2023; Reich-
Stiebert et al., 2023). In the Pakistani context,
traditional gender roles may further contribute to
these differences. The ability of the FMLS to
detect these expected gender differences provides
additional support for its criterion validity.

The ROC analysis further demonstrated the
practical utility of the FMLS by establishing an
optimal cutoff score with acceptable sensitivity
and specificity for identifying individuals
experiencing elevated mental load. These findings
suggest that the scale may serve as an effective
screening instrument for identifying university
students who may benefit from psychological
support or early intervention. Consequently, the
FMLS has potential applications in university
counselling centres, mental health services, and
future researches investigating mental load
among young adults.

Overall, the findings demonstrate that the
Forman Mental Load Scale (FMLS) is a reliable,
valid, and culturally appropriate instrument for
assessing multidimensional mental load among
Pakistani emerging adults. By addressing the
limitations of existing measures developed in the
West and incorporating culturally relevant
dimensions of mental load, the FMLS represents
an important contribution to indigenous
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psychological assessment. The scale provides
researchers and mental health professionals with
a comprehensive tool for identifying mental load,
facilitating early psychological screening, and
informing interventions aimed at improving
mental well-being among young adults in
Pakistan.

Conclusion

The development of the Forman Mental Load
Scale (FMLS) represents a significant contribution
to indigenous psychological assessment by
providing a culturally relevant instrument for
measuring multidimensional mental load among
Pakistani emerging adults. The scale was
developed and validated through a rigorous two-
phase process involving Exploratory Factor
Analysis (EFA) followed by Confirmatory Factor
Analysis (CFA), which supported its six-factor
structure. The findings demonstrated excellent
internal consistency, strong test-retest reliability,
satisfactory evidence of validity, and an acceptable
model fit, indicating that the FMLS possesses
sound psychometric properties. The inclusion of
culturally relevant dimensions enhances the
ecological validity of the instrument and makes it
well suited for assessing mental load within the
Pakistani context. The FMLS has potential
applications in psychological research, educational
settings, clinical practice, and mental health
screening, while future studies should evaluate its
applicability across more diverse populations and
longitudinal settings.

Implications

The following are some theoretical, practical, and
societal implications of the current research:

. Supports the expansion of Cognitive Load
Theory into real-life academic contexts beyond
laboratory-controlled settings.

. Proposes a new multidimensional model
of mental load specific to university settings that
can be integrated into educational psychology
frameworks.

. Universities can design targeted mental
health and academic counselling services to
address specific dimensions of mental load.
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o Interventions can be developed to equip
students with better prioritization and coping
strategies.

o Interventions that mitigate student
mental load may lead to better-prepared and
psychologically resilient graduates.

Study Limitations

Despite the study’s strengths, some limitations as
well:

o The Forman mental load scale is a newly
developed construct, and no prior validated scale
exists for comparison.

. The sample primarily included university
students from a specific cultural and educational
background, limiting generalizability.

. Minimum ratio to sample size
Confirmatory Factor Analysis (CFA) was used.

. Participants’ responses may be influenced
by social desirability bias or recall bias.

. The scale has not yet been tested across
diverse educational or cultural populations.

. Time constraints during the study limited

the breadth of data collection and depth of
analysis, potentially affecting the generalizability of
the findings and the refinement of the scale’s
model fit.

Recommendations for Future Research

o Conduct longitudinal studies to examine
the stability of mental load over time.
o Test the FMLS across diverse cultural and

educational contexts for cross-cultural validation.
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