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Ql-pathological constitution is associated @
with mental fatigue in class among university
students: a cross-sectional study

Xinzhu Wang' and Xinyu He?"

Abstract

Background Mental fatigue in class is a common phenomenon among university students in China. However, there
is limited research exploring the impact of Ql-pathological constitution on mental fatigue in university students.

Methods We employed a convenience sampling method to survey 588 students aged 17 to 24 from a western
university in China in May 2024. The study measured Ql-pathological constitution and mental fatigue among these
students. Additionally, diet quality, physical exercise, sleep quality, and academic pressure were assessed as controlled
variables. Descriptive statistics, Pearson correlation, and structural equation modeling were utilized to analyze these
cross-sectional data.

Results The results showed that university students experience low levels of mental fatigue in class (M=241,
SD=0.75) and a slight Ql-pathological constitution (M=1.96, SD=0.71 for QI stagnation and M=2.41, SD=0.91 for QI
deficiency) on a 5-point Likert scale ranging from 1(never) to 5(often). Pearson correlation analysis revealed a weak
positive association between Ql-pathological constitution (r=0.205, p <0.01 for QI stagnation; and r=0.256, p<0.01
for Ql deficiency) and mental fatigue in class. Controlling for diet quality, physical exercise, sleep quality, and academic
pressure in the structural equation model showed that Ql-pathological constitution has a significantly positive effect
on mental fatigue in class (8=0.228, p<0.01).

Conclusion The study identified a low level of mental fatigue in class and a slight presence of Ql-pathological
constitution among university students. The Ql-pathological constitution has a significantly positive impact on the
level of mental fatigue experienced by university students in the classroom.
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Introduction

Mental fatigue in class among Chinese university stu-
dents has received much attention from scholars for
many years. An earlier study indicated that approxi-
mately 20% of university students experienced falling
asleep or dozing off in class, primarily due to fatigue and
high academic pressure [1]. Mental fatigue including
occasional difficulty concentrating during lectures and
feeling mentally sluggish in class is a prevalent phenome-
non among undergraduates in Chinese universities [2, 3].
Mental fatigue contributes to reduced learning efficiency
and diminished academic performance [4—6].

Mental fatigue is defined as a diminished capacity to
perform cognitive tasks due to an overload of mental
activities [7]. It is typically characterized by a decline in
cognitive functions, such as reduced visual search capa-
bilities, impaired problem-solving skills, and diminished
attention distribution, ultimately leading to decreased
cognitive performance [8]. Furthermore, mental fatigue
is often accompanied by feelings of tiredness, depletion,
a lack of motivation for ongoing tasks, and a decrease
in overall vitality. These factors can negatively impact
both physical and mental health, ultimately resulting in
reduced productivity in the workplace [8]. Research uti-
lizing electroencephalography has demonstrated that
mental fatigue is associated with atypical brain activity,
including significant increases in theta activity in fron-
tal, central, and posterior regions, as well as moderate
changes in alpha activity in central and posterior areas
[9].

There are numerous causes of mental fatigue, with
work-related stress and workload being significant con-
tributing factors. A study with a sample of 378 under-
graduate students found that cognitive workload is a
significant predictor of mental fatigue in online courses
[10]. Sympathetic hyperactivity has been shown to be
the mechanism underlying mental fatigue caused by pro-
longed cognitive load [11].

Unhealthy lifestyles can lead to mental fatigue. Firstly,
diet quality is strongly associated with mental fatigue.
A study involving healthy college students revealed that
skipping breakfast and consuming meals irregularly are
linked to the prevalence of both physical and mental
fatigue [12]. Secondly, there is a significant correlation
between physical activity and mental fatigue. An experi-
mental study utilizing EEG techniques found that mod-
erate physical activity, such as 15 min of exercise on an
ergo-cycle, can effectively counteract mental fatigue
[13]. A systematic review suggests that physical exercise,
including bouts of physical activity, can enhance chil-
dren’s cognitive functioning in school [14]. Thirdly, sleep
quality is a crucial factor contributing to mental fatigue.
A study with a sample of 495 adults revealed that that,
adjustment adjusting potential confounders, sleep quality
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was associated with both fatigue and physical energy
[15]. In the society, sleep deprivation is a major contribu-
tor to mental fatigue [16].

Physical condition is considered an important factor
contributing to mental fatigue. A study found that physi-
cal fitness—measured by grip strength, 6-meter walk
time, and lung function—is positively associated with
cognitive reserve [17]. Another study involving a group
of 210 teenagers aged 11 to 15 years demonstrated that
physical fitness (assessed through the horizontal jump
test and the 5x 10 m speed test) is positively correlated
with their selective attention and concentration [18].
However, to date, limited research has examined the
impact of QI-pathological constitution, a valid indicator
of physical condition, on mental fatigue.

In traditional Chinese medicine (TCM), QI is consid-
ered a fundamental element of the human body, pro-
viding energy and vitality for both physical and mental
functions. QI represents the refined nourishment and
energy, along with their circulation and transforma-
tions, which are essential for human well-being [19]. A
QI-pathological constitution refers to a bodily condition
in which the QI deviates from an optimal healthy state,
resulting in a sub-healthy state characterized by both QI
deficiency—indicating an insufficiency or lack of QI—
and QI stagnation, which denotes the slow or obstructed
flow of QI in specific areas [20]. A QI-pathological con-
stitution does not equate to a clinical disease state;
however, it bears significantly on the degree of suscep-
tibility to a range of related diseases, treatment efficacy,
and prognosis [21] Long-term unhealthy lifestyles and
negative moods are important factors contributing to a
QI-pathological constitution [22, 23].

Research has indicated that the QI-pathological con-
stitution may contribute to emotional disturbances and
cognitive impairments. A study demonstrated that adults
exhibiting symptoms of QI-pathological constitution
particularly males with symptoms of QI deficiency, are
more likely to experience severe major depression. Fur-
thermore, both male and female adults displaying symp-
toms of QI deficiency tend to have a higher likelihood of
suffering from anxiety disorders [24].

Another study in TCM indicated that individuals expe-
riencing depression due to liver QI deficiency typically
exhibit symptoms such as sluggish thinking and reduced
cognitive function, including difficulty concentrating,
delayed reaction times, learning difficulties, and poor
language fluency, alongside low mood and diminished
motivation [25]. An experimental study using rat mod-
els found that rats with mild QI deficiency, as indicated
by heart function, exhibited a reduction in their ability
to learn [26]. Furthermore, positive associations were
observed between QI-pathological constitution and
both physical and mental fatigue in nurses who worked
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shifts; specifically, those with high levels of QI deficiency
and QI stagnation tended to experience greater levels of
fatigue [21].

In addition to lifestyle and cognitive workload, physical
condition is recognized as a contributing factor to men-
tal fatigue. However, limited research has investigated the
association between QI-pathological constitution—an
important indicator of physical condition in TCM—and
mental fatigue among university students in class. This
represents a significant gap in the literature concern-
ing mental fatigue, which presents challenges for edu-
cators in addressing students’ mental fatigue in school.
Although university students are generally in the prime
of their health throughout their lifespan [27], they often
begin to exhibit various sub-healthy constitutional ten-
dencies, including QI-pathological constitution [28]. This
study aims to explore the relationship between mental
fatigue experienced by university students in class and
their QI-pathological constitution, with the goal of pro-
posing strategies that can help reduce mental fatigue and
enhance learning efficiency.

Research methods

Ethical statement

The present study was conducted in accordance with the
principles of the Declaration of Helsinki and received
approval from the Academic Committee of the School
of Teacher Education at Xichang University (LG202406).
Verbal informed consent was obtained from all partici-
pants prior to the formal investigation.

Sampling procedure

This study employed a convenience sampling method to
collect cross-sectional data from a second-tier university
located in a remote area of western China. The majority

Table 1 The basic characteristics of sample (N=588)

Variables Levels Frequency Percent
Family Registered Areas Rural 438 74.5
Urban 150 255
Gender Male 156 26.5
Female 432 735
Ethnicity Han 478 81.3
Minority 110 18.7
Age 17-18 67 114
(M=19.72,SD=1.07) 19 185 315
20 216 36.7
21 92 15.6
22-24 28 4.8
Major Business administration 140 23.8
English language 130 221
Primary education 126 214
Tourism management 83 14.1
Animal science 109 18.5
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of students at this university come from families regis-
tered in rural regions. Prior to the survey, students were
informed that the research was for scientific purposes
and did not involve significant privacy concerns. The sur-
vey was conducted during daytime classes and evening
self-study sessions from May 20 to May 28, 2024, with the
assistance of two psychology students. Paper-and-pencil
questionnaires were utilized for the survey. Upon sub-
mitting the questionnaire, participants were instructed
to carefully review their completed forms to minimize
instances of missing information.

In this study, a total of 25 variables are examined,
including mental fatigue and QI-stagnation constitution,
which consist of 4 and 12 items, respectively. Addition-
ally, there are 4 control variables: diet quality, physical
exercise, sleep quality, and academic pressure, as well as 5
participant characteristic variables (see Table 1). Accord-
ing to previous research, the recommended ratio for tra-
ditional multivariate statistics is 20 cases per measured
variable. Therefore, this study requires an effective sam-
ple size of 500 participants. To account for the possibil-
ity of invalid questionnaires, the survey sample size is set
at approximately 600 [29]. A total of 621 questionnaires
were distributed. Participants who missed more than
five items were excluded, resulting in 588 valid question-
naires, which corresponds to an effective response rate of
94.69%.

Research instruments

Ql-pathological constitution

The measurement of QI-pathological constitution com-
prised 12 items, with 6 items specifically designed to
assess QI stagnation and another 6 items aimed at evalu-
ating QI deficiency [30, 31]. Participants were instructed
to recall their physical sensations over the past three
months and respond to the 12 items using a 5-point Lik-
ert scale, ranging from 1 (never) to 5 (often). One item
assessing QI stagnation states, “I sigh for no reason,’
while one item evaluating QI deficiency states, “I get
tired easily” The Cronbach’s alpha coefficients for QI
stagnation and QI deficiency were 0.84 and 0.85, respec-
tively, indicating high reliability. Elevated mean scores on
the two sub-scales suggested high levels of QI-patholog-
ical constitution. In the present study, the measurement
model of QI-pathological constitution demonstrated a
good fit (x*/df=3.83, CFI=0.95, AGFI=0.97, TLI=0.94,
RMSEA =0.069, 90% CI: 0.059, 0.080).

Mental fatigue

The four items used to assess mental fatigue in the class-
room are adapted from the mental symptoms subscale of
the 14-Item Fatigue Scale [32]. Participants were asked
to evaluate their mental status in class over the past
three months, focusing on aspects such as attention,
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memory, interest in courses, and clarity of thought. All
items were rated on a 5-point Likert scale, ranging from
1 (never) to 5 (often). One of the items states, “I have
difficulty concentrating in class” The Cronbach’s alpha
coefficient for this scale was 0.85, indicating high reli-
ability. Elevated composite mean scores reflected high
levels of mental fatigue in class. In the present study, the
measurement model for mental fatigue demonstrated a
good fit (x*/df=1.50, CFI=0.99, AGFI=0.97, TLI=0.99,
RMSEA =0.030, 90% CI: 0.000, 0.093).

Sleep quality

Sleep quality is measured by a single item [33], which
defines good sleep as follows: the ease of falling asleep
when lying down, infrequent awakenings during the
night, and feeling refreshed and restored upon waking
in the morning. Participants were instructed to retro-
spectively evaluate their sleep quality over the past three
months using a 5-point scale based on the criteria for
good sleep, where “1” represents “very poor” and “5” sig-
nifies “very good”

Physical exercise

Physical exercise is assessed with a single item [34]. In
this study, healthy physical exercise is defined as follows:
Each session should last a minimum of 20 min and result
in at least mild perspiration or breathlessness, and the
forms of activities may include brisk walking, table ten-
nis, basketball, badminton, football, running, skipping,
dancing, swimming, etc. Participants were demanded to
retrospectively assess their exercise activity over the past
month and evaluate it using a 5-point scale, based on the
criteria of healthy physical exercise: “1” means “Less than
once a week’, “2” means “1-2 times a week’, “3” denotes
“3—4 times a week’, “4” indicates “5-6 times a week’, and
“5” means “almost every day”.

Diet quality

The present study utilized a single item to evaluate diet
quality and defined a healthy diet in this manner: In addi-
tion to staple foods, the daily diet should also include
soy products (such as tofu), fruit, milk or other dairy

Table 2 The descriptive statistics and correlations
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products, eggs, meat (such as pork, chicken or beef), and
seafood (such as fish and shrimp) [35]. The participants
were instructed to assess their diet quality over the pre-
vious three months based on the aforementioned defi-
nition of a healthy diet, using a 5-point scale where “1”
corresponds to “very poor” and “5” indicates “very good”

Academic pressure

This study utilized a single item to assess academic pres-
sure. Participants were asked to evaluate their academic
workload for the semester using a 5-point scale, where
“1” represented “very light” and “5” represented “very
heavy”

Other demographic variables
In this study, all participants were asked to report their
major field of study at university.

Results

Descriptions of the sample

The fundamental characteristics of valid samples in this
study are presented in Table 1.

Table 1 Indicates that in this study, 74.50% of the par-
ticipants come from families registered in rural areas,
while 26.50% of the sample consists of females. Addi-
tionally, only 18.70% of the sample represents minority
groups.

Descriptive statistics and correlations
The descriptive statistics of key variables and correlations
among them are presented in Table 2.

Drawing on a prior study on the 5-point scale [36],
composite average scores ranging from 1.81 to 2.61 indi-
cate a low level of mental fatigue, while scores between
2.62 and 3.42 suggest a moderate level. In the present
study, the mean score for mental fatigue is 2.41, indi-
cating that, on average, university students in this study
experience a low level of mental fatigue in class.

The mean scores for QI stagnation and QI deficiency
were 1.96 and 2.41 respectively. Overall, university
students in this study exhibit a slight QI-pathological
constitution.

M SD MF Qs QD DQ PE sQ AP
MF 241 0.75 1
Qs 196 0.71 0.205" 1
Qb 241 091 0.256" 0.758" 1
DQ 341 0.82 0.224" -0.220" -0.246" 1
PE 2.05 095 -0.110" -0.105" 0167 0.058 1
SQ 3.16 098 -0.194" -0.293" 0.273" 0312" 0.123" 1
AP 3.07 0.74 -0.026 0.128" 0.154" -0.043 -0.041 -0.063 1

Note:  denotes significance at the 0.01 level; " indicates significance at the 0.05 level. MF = mental fatigue, Q5 =QI stagnation, QD =QI deficiency, DQ=diet quality,
PE=physical exercise, SQ=sleep quality, AP=academic pressure, QPC=QIl-pathological constitution
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The mean scores for diet quality, sleep quality, and
physical exercise are 3.41, 3.16, and 2.05 respectively.
Therefore, the sampled students exhibited moderate lev-
els of both diet quality and sleep quality, as well as a low
level of physical exercise. In addition, the mean value of
academic pressure is 3.07, indicating a moderate level of
academic pressure among these students.

Figure 1 illustrates the distributions of individual item
scores and the mean values of the main variables in this
study.

Correlation analysis revealed a positive associa-
tion between mental fatigue and both QI depression
(r=0.205, p<0.01) and QI deficiency (r=0.256, p<0.01).
Conversely, there were significant negative correla-
tions between mental fatigue and diet quality (r=-
0.224, p<0.01), physical exercise (r=-0.110, p<0.01),
and sleep quality (r=-0.194, p<0.01). The correlation
between academic pressure and mental fatigue is not
significant(r=-0.026, p > 0.05).

Figure 2 illustrates the correlation between QI-patho-
logical constitution and mental fatigue among university
students.

Regression analysis
In this study, a structural equation model was utilized
to examine the effect of QI-pathological constitution on

(1)the Description of Mental Fatigue and ilts Items

Mental Fatigue-

My mind is clear and alert in class(reversed). O
I'm not interested in learning in class.
I'have a good memory in class(reversed)

| have difficulty in concentrating in class.

0 2 4 6

(3) the Descripion of QI Deficiency and lis Itmes

QI Deficiency
Getting dizziness easily or giddy when standing up-
Feeling weak when talking or not liking to talk- <
Suffering from shortness of breath-| =K =
Sweating with a little exercise{ <=k
Getting tired easily-
Feeling energetic (reversed) <O

0o 1 2 3 4 5 6

Feeling sputum in throat but difficult to get it out
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mental fatigue in class. Diet quality, physical exercise,
sleep quality, and academic pressure were included as
control variables.

The results of the structural equation model are illus-
trated in Fig. 3.

The structural equation model demonstrated a good
fit (y¥df=1.64, RMSEA=0.033, 90% C.L: 0.012, 0.051;
CFI=0.990, TLI=0.984; SRMR =0.019) (see Fig. 3).

The structural equation model indicates that QI-path-
ological constitution significantly predicts mental fatigue
in a positive direction (5=0.228, p<0.01).

Among the four control variables, diet quality had a
significant impact on mental fatigue (f = -0.153, p<0.01).
In contrast, physical exercise (8 = -0.065, p>0.05), sleep
quality (8 = -0.087, p>0.05), and academic pressure (5 =
-0.081, p>0.05) did not show a significant effect on men-
tal fatigue.

Last, diet quality (8 = -0.267, p<0.01), physical exercise
(5 = -0.167, p<0.01), sleep quality (8 = -0.312, p<0.01),
and academic pressure (8=0.164, p<0.01) all demon-
strated a significant impact on QI-pathological constitu-
tion (see Fig. 3).

(2) the Description of QI Stagnation and Its Items

QI Stagnation

Feeling fullness in stomach o =22
Feeling heavy or lethargic in body - o
Sighing for no reason =

Feeling tightness in chest

Feeling distention in the underarm or breast =

0

(4) the Description of Control Variables

Diet Quality in this i( i

Physical Exercise in the past month=

Sleeping Quality in the past month= C

Academic Pressure in this t i

Fig. 1 The distributions of each item score and mean value in the main variables
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(1) Ql Stagnation is associated with Mental Fatigue  (2)Ql Deficiency is associated with Mental Fatigue

67 Y =0.2151*X + 1.989 6 Y =0.2110*X + 1.902
[ Q
=] =]
2 44 D 4-
ks &
8 8
S 24 S 24
= =
0 T T T T 1 0 T T 1
0 1 2 3 4 5 0 2 4 6
QI Stagnation QI Deficiency
Fig. 2 The simple correlation between QPC and MF
1.000 (.000)
1.000 (.000) 1.000 (.000)
PE
DQ SQ
1.000 (.000)
*

-267 (.041) | **
¥ -.065 (.043) / -.167 (.043)
- 153 (.045) -.087 (.046)

416 (.034) 868 (.029)

ITEM 4 [-764 (.022
/

"

bk
-312 (.042)

¥ 326(.053)
164 (.043)

821 (.032)_|

746 (.023)
/ 776 (.022) \ y 1,000 (000) 923 (:034) QS
ITEM 3 Y 766 (.022 \
I ITEM 2 oD
ITEM 1
443 (.035) T /‘
398 (.034) T 148 (.062)
413 (.034)

Fig. 3 Results of the structural equation model
Notes: Stdyx estimates are presented. MF=mental fatigue, QS=QI stagnation, QD=QI deficiency, DQ=diet quality, PE=physical exercise, SQ=sleep

quality, AP =academic pressure, QPC=Ql-pathological constitution. For brevity, the correlational paths between DQ, SQ, PE, and AP are omitted
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Discussion

Descriptive statistics of the main variables

This study revealed that university students experience
low levels of mental fatigue, which is manifested by occa-
sional poor learning mindset in class including difficulty
in concentrating, poor memory, lack of interest in learn-
ing, and unclear mind. These results align with the find-
ings from a previous study which similarly observed low
levels of fatigue among university students [2].

In this study, university students demonstrated low lev-
els of QI stagnation and QI deficiency, suggesting that,
overall, they exhibit a slight presence of a QI-pathologi-
cal constitution. This finding is attributed to the fact that
youth represents the healthiest phase of an individual’s
life [27], and their constitutional tendencies are still
evolving.

This study also revealed that university students had a
moderately healthy lifestyle. Specifically, their diet and
sleep quality were rated as moderately healthy, while
their physical exercise was limited to 1-2 times per week,
with each session lasting at least 20 min. These results
closely align with findings from other studies conducted
in China. For instance, one study found that over 50%
of university students exhibit unhealthy lifestyles char-
acterized by poor sleep quality and insufficient physical
activity [37]. Additionally, another survey indicated that
university students often have an unreasonable dietary
structure and an imbalanced nutrient intake [38].

Lastly, this study revealed that the students experience
a moderate level of academic pressure. The university of
the study sample is a second-tier university located in a
remote area of western China, and its academic demands
placed on students are relatively low, resulting in a mod-
erate level of academic pressure among its students.

The association between QI-pathological constitution and
mental fatigue in class

Pearson correlation analysis indicated that both QI stag-
nation and QI deficiency are significantly and positively
associated with mental fatigue in class. The structural
equation model demonstrates that QI-pathological con-
stitution has a significantly positive effect on mental
fatigue, even when controlling for other variables. This
suggests that individuals with higher levels of QI-path-
ological constitution tend to experience greater mental
fatigue in class. This finding closely aligns with results
from previous studies. For example, one study found a
positive association between QI-pathological constitu-
tion and mental fatigue among nurses working shifts
[21]. Additionally, another experimental study showed
that mice with mild QI deficiency, as indicated by heart
function, exhibited signs of mental fatigue, evidenced by
a reduction in their learning ability [26].
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Current medical research indicates that the concept of
QI in TCM essentially describes the metabolic processes
and functional activities of the human body [39]. Indi-
viduals with QI deficiency and QI stagnation are more
susceptible to experiencing both physical and psycholog-
ical fatigue. This susceptibility is attributed to impaired
metabolic function and inadequate energy supply within
the body. For instance, a prior study demonstrated a sig-
nificant correlation between QI deficiency and chronic
fatigue syndrome [40]. Additionally, Qi stagnation can
lead to a decline in physiological function and may ulti-
mately result in clinical conditions, including cognitive
impairment [41]. Furthermore, both QI deficiency and
QI stagnation may contribute to the development of
depression and anxiety [24],, which can, in turn, manifest
as psychological fatigue characterized by impaired con-
centration and memory [42, 43].

The foundation for QI-pathological constitution may
start developing as early as adolescence or even child-
hood [44]. Although college students represent a healthy
population and are generally in the prime of their physi-
cal health throughout their lifespan, they exhibit varia-
tions in QI-pathological constitution. Consequently, the
impact of QI-pathological constitution on mental fatigue
in class can be observed among university students.

Additional analysis

Among the control variables, diet quality revealed a sig-
nificant effect on mental fatigue in class among university
students, inconsistent with the results in a previous study
revealed a negative association between diet quality and
mental fatigue in college students [45].

None of the factors related to physical exercise, sleep
quality, or academic pressure have a significant effect
on mental fatigue in the classroom. This contradicts the
findings of previous studies [10, 13, 46]. The reason may
be that each of these three variables is measured using a
single item, which could result in low validity.

In addition, diet quality, sleep quality, physical exercise
all have positive impact on QI-pathological constitution.
Academic pressure has negative effect on QI-patholog-
ical constitution. All these results are aligned with the
theory of TCM, which posits that unhealthy life styles
contributes to QI-stagnation and QI-deficiency [22, 23].

Research implications

Theoretically, this study provides support for the TCM
notion that QI provides energy and power for men-
tal activities, meaning that QI serves as the substance
foundation of healthy mental function. TCM clinical
investigations using samples of clinical patients have
demonstrated that QI-pathological status in patients
can result in a compromised state of mental functioning,
characterized by noticeable cognitive deterioration?”
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and emotional disorders [24]. Using a sample of univer-
sity students, this study has revealed that QI-pathologi-
cal constitution can exert a significant impact on mental
function, leading to symptoms of mental fatigue in class.

The present study has practical implications for
addressing mental fatigue in university. It suggests that
regulating the QI-pathological constitution can help alle-
viate the mental fatigue experienced by students. Accord-
ing to TCM, a healthy lifestyle that includes regular
physical activity, quality sleep, and a healthy diet is ben-
eficial for maintaining a healthy state of QI in the body
[22]. Both simple correlations and structural equation
modeling in this study demonstrate a significant asso-
ciation between lifestyle choices and the QI-pathological
constitution. Therefore, university students should be
encouraged to adopt healthier lifestyles as a strategy to
reduce their mental fatigue in the classroom. Addition-
ally, TCM therapies such as Qigong practice, Tuina mas-
sage, and acupuncture can be employed to adjust the
QI-pathological constitution, as these therapies are effec-
tive in regulating and replenishing QI in the body [22,
47].

Strengths and limitations
The strengths of this study are twofold. Firstly, it inte-
grates QI stagnation and QI deficiency into a compre-
hensive model of QI-pathological constitution, exploring
their combined effects on mental state. This approach dif-
fers from previous studies that typically examined these
effects on mental function separately [21, 48]. Secondly,
this study adopts a TCM perspective to investigate stu-
dents’ mental fatigue in class, revealing that QI-patholog-
ical constitution significantly influences mental fatigue
during class. This perspective offers a novel approach
compared to prior research on mental fatigue [9, 49].
This study has three notable limitations. First, the sam-
ple consists solely of students from a second-tier univer-
sity, which does not represent the entire population of
university students in China; thus, the external validity of
the research is compromised. Second, the use of cross-
sectional data in this study only allows for correlational
conclusions rather than establishing a definitive causal
relationship between QI-pathological constitution and
mental fatigue in class. Future studies should employ
cross-lag analysis to address this deficiency. Third, the
control variables, including physical exercise, sleep qual-
ity, diet quality, and academic pressure, are all assessed
using a single item. This approach may lead to significant
measurement error, thereby decreasing the internal valid-
ity of the study. In future research, we will address these
limitations to conduct a more comprehensive investiga-
tion into the relationship between QI-pathological con-
stitution and mental fatigue in class.
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Conclusions

Based on the principles of TCM, this study employed
cross-sectional data to examine the relationship between
Ol-pathological constitution and mental fatigue among
university students. By controlling for variables such
as diet quality, sleep quality, physical activity, and aca-
demic pressure, structural equation modeling demon-
strated that QI-pathological constitution has a significant
positive effect on mental fatigue in class. This research
contributes to a deeper understanding of the connec-
tion between physical constitution in TCM and mental
fatigue.
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