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Abstract: Functional constipation (FC) is prevalent worldwide and is an increasingly prominent
problem among university students. However, there is a paucity of research on FC in university
students. This study aimed to assess the prevalence of FC among Chinese university students by the
Rome III criteria and investigate its associated factors. This cross-sectional study was conducted by
online questionnaires among 929 university students at a Chinese university. Food consumption was
assessed with the Semi-Quantitative Food Frequency Questionnaire (SQFFQ) and dietary patterns
were analyzed using factor analysis. A binary logistic regression model was applied to clarify FC-
associated factors. The prevalence of FC among university students was 5.1%. Interestingly, among
university students, the prevalence of FC with “complex” dietary pattern was significantly higher
than those with “vegetable, fruit, egg and milk-based” and “livestock and aquatic product-based”
dietary pattern (9.9% vs. 3.1% vs. 2.8%, p < 0.001). The prevalence of FC was significantly higher
among university students with moderate to severe sleep disorders than those with the other sleep
status (χ2 = 18.100, p < 0.001). Furthermore, after adjusting the covariates, “complex” dietary pattern
(OR = 4.023, p < 0.001), moderate to severe sleep disorders (OR = 3.003, p = 0.006), overeating
(OR = 2.502, p = 0.032), long mealtime (>30 min) (OR = 6.001, p = 0.007), and poor defecation habits
(OR = 3.069, p = 0.042) were positively associated with FC among university students. Based on the
above-associated factors for FC, improving dietary patterns and sleep status and developing good
bowel and dietary habits are essential to prevent and alleviate university students’ FC.

Keywords: functional constipation; university students; dietary patterns; associated factors

1. Introduction

Functional constipation (FC) is a clinically common functional gastrointestinal dis-
order commonly appearing in children and adults worldwide [1,2]. FC, also known as
chronic idiopathic constipation, refers to chronic constipation formed by dysfunction or
disturbance in the physiological functions of defecation for some reasons, except irritable
bowel syndrome (IBS), and without organic lesions or structural abnormality resulting in
difficulty in defecation [3–5]. Meta-analyses showed that FC was endemic among countries
and the prevalence varied across different cross-sectional surveys (i.e., different regions) [6].
According to domestic and foreign surveys, the average prevalence of constipation world-
wide was 16% (between 0.7% and 79%) [7], of which the prevalence of FC diagnosed
according to the Roman III criteria was 10.1% [6], and the prevalence among university
students in China was 9.37% to 27.17% [8]. University students are one of the main groups
of FC. If they are in a constipated situation for a long time, it will not only cause facial
acne and irritability, but also lead to hemorrhoids, fissures, intestinal obstruction, and other
diseases, which can affect their studies and life [9–11].

Existing studies have shown that a sedentary lifestyle, dietary habits and types such
as low vegetable and fruit intake (low dietary fiber), inadequate water intake, and low
levels of education all contribute to an increased prevalence of FC [7,12,13]. In addition
to the known factors described above, the prevalence of FC may be associated with sleep
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status. A survey by the World Health Organization revealed that 27% of the world’s people
had sleep problems [14]. Based on the “2020 China University Students Health Survey
Report”, 77% of university students had experienced sleep disturbances in the past year.
Sleep problems directly affect people’s lives. Current studies have found that people with
gastrointestinal diseases or symptoms had high levels of sleep problems [15]. It has also
been found that both sleep and the circadian cycle affected gastrointestinal function [16].
Gastrointestinal function or disease is closely related to sleep, and the relationship between
FC and sleep will be explored in our study.

Rajindrajith et al. found that children or adolescents with FC had more emotional
and behavioral problems [17,18]. University students are in a special stage of transition
between campus life and social life, as well as an important stage of physical and mental
development. They will inevitably encounter some events in their lives that are affected
by their emotions in different ways, which are called life events, including positive life
events and negative life events (also known as stressful life events) [19]. Some stressful life
events, such as unsatisfactory examination results, disputes with close friends, loss of love,
and prolonged absence from family, are more likely to lead to the emergence of negative
emotions and behaviors in university students [20], which may lead to gastrointestinal
dysfunction, making FC more likely to occur.

In recent years, there has been an increasing amount of FC studies on different popula-
tions at home and abroad, but there are fewer studies on FC and its associated factors in
university students. The treatment of FC is extremely challenging [21]. Therefore, the study
aimed to investigate the prevalence of FC among Chinese university students using the
Rome III criteria and explored its associated factors, to prevent FC or improve its status.

2. Materials and Methods
2.1. Ethical Approval

This study has been approved by the Ethics Committee of the Xiangya School of Public
Health of Central South University (XYGW-2019-032).

2.2. Study Design and Participant Eligibility

From April to July 2019, at Central South University in Changsha, Hunan, south-
central China, a cross-sectional study was conducted among university students by on-
line questionnaires.

Participant inclusion criteria were as follows: freshman to fifth year undergraduates
aged ≥18 who voluntarily participated and signed informed consent forms. The exclusion
criteria were as follows: (1) those who have digestive system diseases, hematologic diseases,
and chronic cardiovascular system diseases; (2) those with serious lesions in other organs.

2.3. Sample Size Estimation

According to research studies, the prevalence of FC among university students in
China ranged from 9.37% to 27.17% [8]. From the cross-sectional study (tolerance error
of 0.2 p), the required sample size is between 257 and 929. Considering the 10% non-
response rate and human, material, and financial factors, a total of 1000 questionnaires
were distributed in this survey. A total of 950 university students participated in the survey
and 935 completed the questionnaire, of which 929 university students (effective recovery
rate of 97.8%) were the final valid samples (see Figure 1).
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Figure 1. Participants enrolled according to inclusion and exclusion criteria and questionnaire completion.

2.4. Data Collection

The online questionnaires were completed by university students using Questionnaire
Star through various electronic devices under the guidance of uniformly trained investi-
gators. Questionnaire Star is an online questionnaire tool for creating, submitting, and
collecting questionnaire information.

• Demographic Information: University students’ gender, age, grade, height, and weight.
• Diagnostic Criteria for FC: According to “the Diagnosis and Treatment of Functional

Constipation” [22], the Rome III criteria were used to determine whether university
students had FC or not, which is used for presenting the symptoms at least 6 months
before diagnosis and meets the criteria in the past 3 months.

• Information on Lifestyle Habits: University students’ poor defecation habits (play-
ing with mobile phones and reading books during defecation), common means of
transportation, dietary habits (overeating, mealtime), and drinking water (daily water
intake, active drinking water).

• Physical Activity Evaluation Criteria: The International Physical Activity Question-
naire (IPAQ) was used to investigate the physical activity levels of university students
over the past week, which has already shown good reliability and validity in Chinese
college students [23]. The IPAQ short-scale consists of 7 question entries. According to
the IPAQ short-scale scoring criteria, the physical activity level of university students
was divided into three levels, i.e., light, moderate, and vigorous physical activity.

• Sleep Status Evaluation Criteria: The Self-Rating Scale of Sleep (SRSS) [24] was used
to evaluate the sleep status of university students in the past month. The scale has
good reliability (Cronbach’s alpha coefficient = 0.6418) and validity (r = 0.5625) [24].
According to the 10 items of SRSS, the total score ranges from 10 to 50 points, and the
higher the total score, the more the sleep problem and the worse the sleep status. In
this study, 10–19 is classified as good sleep status; 20–21 as fair sleep status; 22–25 as
mild sleep disorders; and 26–50 as moderate to severe sleep disorders.

• Evaluation Criteria for Stressful Life Events: The Adolescent Self-Rating Life Events
Check List (ASLEC) [25] was used to assess the frequency and intensity of stressful life
events in university students in the past 12 months, which is composed of 27 items and
can be classified into 6 factors: interpersonal relationships, learning stress, punishment,
loss, health adaptation, and others. The scale has good reliability (Cronbach’s alpha
coefficient = 0.92) [25]. A 6-level score was used, from “not occurring = 0 points” to
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“extremely heavy impact = 5 points”. The higher the score, the greater the impact of
stressful life events, and the higher the degree of psychological stress.

• Dietary Pattern Analysis: The Semi-Quantitative Food Frequency Questionnaire
(SQFFQ) [26] was used to collect information on the frequency and consumption
of various food by university students over the past six months. Through the pre-
survey, we aimed to understand the most common food varieties eaten by university
students; some of the same types of food varieties were clustered, and the 22 kinds
of foods obtained formed the food list of the SQFFQ. Factor analysis was used to
evaluate and classify the dietary patterns of university students. According to Kaiser
standards, the extracted principal factors were those with eigenvalues greater than
one. Varimax orthogonal rotation was used to ensure that the factor structure was
practically meaningful.

• a. The diet frequency of each food or food group was recorded into the number of times
per week, e.g., 3 times a day or more = 21 times/week, 2 times a day = 14 times/week,
and 1 time a day = 7 times/week.

• b. Intake of each type of food per time: (i) solid foods: 250 g, 200 g, 150 g, 100 g, and
50 g; (ii) liquid foods: 250 mL, 200 mL, 150 mL, 100 mL, and 50 mL.

• The Dietary Diversity Score (DDS) was assessed by trained researchers with a nutri-
tional background using the Food Frequency Questionnaire (FFQ) [27]. Based on the
dietary structure and habits of university students, their daily diet was classified into
nine food groups, including cereals and potatoes, starchy staples, vegetables, fruits,
livestock meat, aquatic products, eggs and milk, beans and nuts, and mushrooms. For
any food group consumed once a week, a score of 1 was registered, with a DDS of 0–9.
The higher the DDS, the more diverse the diet. In this study, a threshold less than 5
was defined as low DDS.

2.5. Statistical Analyses

The questionnaires were entered using Epidata 3.0 software (The Epi Data Association,
Odense, Denmark), double-entry; statistical analysis using IBM SPSS 26.0 software (IBM
Corp., Armonk, NY, USA) was performed. The test level α = 0.05 and p < 0.05 is statistically
significant. The data meet the normality and variance homogeneity, with means and
standard deviations or numbers and percentages used for the basic characteristics; Student’s
t-tests and chi-square tests were used to analyze the relationship between FC and single-
associated factors. Factor analysis and binary logistic regression models were used to
determine dietary patterns and analyze associated factors, respectively.

3. Results
3.1. Participant Characteristics

A total of 929 university students were enrolled in this study. Of them, 355 (38.2%)
were male and 574 (61.8%) were female, mainly freshmen and sophomores, aged 18 to
21 years old, with mostly normal BMI (65.0%). There were no significant differences among
university students of different genders across grades and age groups (p < 0.05). The
prevalence of FC in university students was 5.1%, with 70.2% of females and 29.8% of males
(See Table 1).

3.2. Study on the Association between FC and Lifestyle Habits, Physical Activity, Sleep Status, and
Stressful Life Events among University Students

As shown in Table 2, significant differences in the prevalence of FC were found among
different dietary habits of university students. The higher the frequency of overeating,
the higher the prevalence of FC (3.4% vs. 5.9% vs. 9.6%, p = 0.018). The prevalence of
FC was higher among university students with long meal times (2.6% vs. 6.1% vs. 13.3%,
p = 0.007). There were no significant differences in the prevalence of FC among university
students in terms of poor defecation habits (playing on mobile phones and reading books
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during defecation), common means of transportation, drinking water, and physical activity
(p > 0.05).

Table 1. Different demographic characteristics of university students.

Variables Total
(n, %)

Male
(n, %)

Female
(n, %)

Total 929 355 (38.2) 574 (61.8)

Grade
Freshman 337 (36.3) 134 (39.8) 203 (60.2)

Sophomore 366 (39.4) 126 (34.4) 240 (65.6)
Junior 127 (13.7) 47 (37.0) 80 (63.0)

Senior and above 99 (10.7) 48 (48.5) 51 (51.5)

Age
18~19 421 (45.3) 157 (37.3) 264 (62.7)
20~21 408 (43.9) 160 (39.2) 248 (60.8)
22~23 83 (8.9) 28 (33.7) 55 (66.3)
24~25 17 (1.8) 10 (58.8) 7 (41.2)

BMI
Underweight 191 (20.6) 57 (29.8) 134 (70.2)

Normal 604 (65.0) 219 (36.3) 385 (63.7)
Overweight 69 (7.4) 31 (44.9) 38 (55.1)

Obesity 65 (7.0) 48 (73.8) 17 (26.2)

Functional Constipation FC
FC 47 (5.1) 14 (29.8) 33 (70.2)

No FC 882 (94.9) 341 (38.7) 541 (61.3)
Age: (years old). BMI: Classified by Asian standards. FC: Diagnosed by Roman III criteria.

The SRSS scale showed that the prevalence of FC was significantly higher among
university students with moderate to severe sleep disorders than those with other sleep
statuses (χ2 = 18.100, p < 0.001). The ASLEC scale showed that there are significant
differences in health adaptation factor score (p < 0.05) and other scores (p < 0.05) between
university students with and without FC (See Table 2).

3.3. Association between Diet and FC among University Students
3.3.1. Dietary Pattern Analysis of University Students

The adaptability test results of the factor analysis: KMO = 0.950; Bartlett’s test of
sphericity χ2 = 10,200.415, p < 0.001. The results of factor analysis and the obtained scree
plots showed that the eigenvalues of the first three principal components in this study
were 9.273, 1.544, and 1.352, respectively, which explained 42.152%, 7.017%, and 6.144%
of the total data variance after varimax orthogonal rotation. Therefore, the cumulative
contribution of the first three principal components of this study was 55.313%.

Foods or food groups with absolute values of factor loadings ≥0.48 on a certain
principal component were considered to be well represented on that principal component.
The first dietary factor contains aquatic products, wine, porridge, flours, potatoes, coarse
grains, stuffing, processed meat products, soy products, mushrooms, fried foods, sweets,
nuts, and sweetened beverages with high loadings, which is named the “complex” dietary
pattern due to a wide variety of foods; the second dietary factor has high loadings of dark
and light vegetables, fruits, dairy products, and eggs, with high dietary fiber and high
protein, lacking staple foods and meat, which belongs to the “vegetable, fruit, egg and
milk-based” dietary pattern; in the third dietary factor, the loadings of aquatic products,
red meat, poultry, and rice were high, with aquatic products and meat as the main food
items, so it is named “livestock and aquatic product-based” dietary pattern. Therefore, the
three types of dietary patterns are named “complex”, “vegetable, fruit, egg and milk-based”
and “livestock and aquatic product-based” (see Table 3).
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Table 2. Comparison of behavioral habits, physical activity, sleep status, and life events between
university students with and without FC.

Variables Total
(n, %)

FC
(n, %/

–
x ± s)

No FC
(n, %/

–
x ± s) t/χ2 p

Poor defecation habits 3.340 0.068
No 173 (18.6) 4 (2.3) 169 (97.7)
Yes 756 (81.4) 43 (5.7) 713 (94.3)

Common means of
transportation 0.930 0.628

Self-driving 8 (0.9) 1 (12.5) 7 (87.5)
Bus or taxi or electric car 280 (30.1) 14 (5.0) 266 (95.0)

Bike or walk 641 (69.0) 32 (5.0) 609 (95.0)

Dietary habits
Overeating 8.090 0.018 *

Hardly 473 (50.9) 16 (3.4) 457 (96.6)
Sometimes 341 (36.7) 20 (5.9) 321 (94.1)

Often 115 (12.4) 11 (9.6) 104 (90.4)

Mealtime 9.802 0.007 **
0~15 min 343 (36.9) 9 (2.6) 334 (97.4)

15~30 min 556 (59.8) 34 (6.1) 522 (93.9)
>30 min 30 (3.2) 4 (13.3) 26 (86.7)

Drinking water
Active drinking water 4.294 0.117

Hardly 95 (10.2) 9 (9.5) 86 (90.5)
Sometimes 371 (39.9) 17 (4.6) 354 (95.4)

Often 463 (49.8) 21 (4.5) 442 (95.5)

Daily water intake 0.484 0.785
0~500 mL 182 (19.6) 10 (5.5) 172 (94.5)

500~1000 mL 386 (41.6) 21 (5.4) 365 (94.6)
1000 mL and above 361 (38.9) 16 (4.4) 345 (95.6)

Physical activity 0.190 0.909
Light 382 (41.1) 19 (5.0) 363 (95.0)

Moderate 431 (46.4) 23 (5.3) 409 (94.7)
Vigorous 116 (12.5) 5 (4.3) 110 (95.7)

SRSS 18.100 <0.001 ***
Good 310 (33.4) 11 (3.5) 299 (96.5)
Fair 160 (17.2) 5 (3.1) 155 (96.9)

Mild sleep disorders 256 (27.6) 9 (3.5) 247 (96.5)
Moderate to severe

sleep disorders 203 (21.9) 22 (10.8) 181 (89.2)

ASLEC
ASLEC Score 39.98 ± 31.03 32.61 ± 26.47 −1.843 0.066

Interpersonal relationship 8.49 ± 5.72 7.55 ± 5.48 −1.090 0.276
Learn stress 8.49 ± 5.72 7.72 ± 4.98 −1.025 0.306
Punishment 7.40 ± 9.38 5.48 ± 7.77 −1.640 0.101

Loss 4.09 ± 4.58 3.06 ± 3.99 −1.693 0.091
Healthy adaptation 6.36 ± 4.24 5.01 ± 3.70 −2.421 0.016 *

Others 5.19 ± 4.59 3.79 ± 4.03 −2.310 0.021 *

* p < 0.05, ** p < 0.01, *** p < 0.001. Physical activity: classified by the IPAQ short-scale scoring criteria. SRSS score:
10–19 for good sleep status; 20–21 for fair sleep status; 22–25 for mild sleep disorders; and 26–50 for moderate to
severe sleep disorders.
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Table 3. Distribution of factor loadings for each food or food group across the three dietary patterns
of university students.

Foods or Food Groups
Correlation Coefficients (n = 929)

Complex Vegetable, Fruit, Egg and Milk-Based Livestock and Aquatic Product-Based

Aquatic products 0.625 0.502
Wine 0.735
Rice 0.654

Porridge 0.603
Flours 0.556

Potatoes 0.671
Coarse Grains 0.772

Stuffing 0.529
Eggs 0.522

Red meats 0.658
Poultry 0.601

Processed meat 0.632
Soy products 0.490

Dark vegetables 0.744
Light-colored vegetables 0.639

Mushrooms 0.514
Fried food 0.632
Desserts 0.596

Nuts 0.677
Fruits 0.710
Dairy 0.623

Sweetened beverages 0.517

The absolute value of the factor loadings <0.48 is excluded.

3.3.2. Association between Dietary Patterns and FC among University Students

Among the 929 university students, 284 (30.6%) were “complex”, 292 (31.4%) were
“vegetable, fruit, egg and milk-based” and 353 (38.0%) were “livestock and aquatic product-
based”. FC was suffered by 28 out of 284 university students on the “complex” dietary
pattern (9.9%) and 9 out of 292 university students on the “vegetable, fruit, egg and milk-
based” dietary pattern (3.1%). Among the 353 university students on the “livestock and
aquatic product-based” dietary pattern, 10 had FC (2.8%). The prevalence of FC in the
“complex” dietary pattern was significantly higher than that of the “vegetable, fruit, egg
and milk-based” dietary pattern and the “livestock and aquatic product-based” dietary
pattern (p < 0.001) (see Table 4).

Table 4. Association between dietary patterns, DDS, and FC among university students.

Variables Total
(n, %)

FC
(n, %)

No FC
(n, %) χ2 p

Dietary Pattern 19.641 <0.001 ***
Complex 284 (30.6) 28 (9.9) 256 (90.1)

Vegetable, fruit, egg and milk-based 292 (31.4) 9 (3.1) 283 (96.9)
Livestock and aquatic product-based 353 (38.0) 10 (2.8) 343 (97.2)

DDS 0.002 0.967
Low DDS 19 (2.0) 1 (5.3) 18 (94.7)
High DDS 910 (98.0) 46 (5.1) 864 (94.9)

*** p < 0.001. DDS: low DDS score < 5; high DDS score ≥ 5. Dietary patterns: obtained by factor analysis, including
“complex”, “vegetable, fruit, egg and milk-based”, and “livestock and aquatic product-based”.

Of the 929 university students enrolled in the survey, 19 (2.0%) were judged to have
low DDS and 910 (98.0%) had high DDS. High DDS accounts for the majority of university
students, and the prevalence of FC with low DDS was slightly higher than that of high
DDS, but not statistically significant (p > 0.05) (see Table 4).
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3.4. Multifactorial Analysis of FC-Associated Factors among University Students

A binary logistic regression model was used to explore the association between FC
and its associated factors among university students (see Table 5). After adjusting for age,
sex, and BMI, among university students, poor defecation habits (playing with mobile
phones and reading books during defecation) (OR = 3.069, 95% CI: 1.042~9.043, p = 0.042)
and overeating (OR = 2.502, 95% CI: 1.085–5.773, p = 0.032) were positively associated
with FC; moderate to severe sleep disorders had a positive association with FC compared
with good sleep status (OR = 3.003, 95% CI: 1.379–6.539, p = 0.006); compared with the
“livestock and aquatic product-based” dietary pattern, the “complex” dietary pattern was
positively correlated with FC (OR = 4.023, 95% CI: 1.871–8.647, p < 0.001); there was a
positive association between long meal time (>15 min) and FC compared with meals within
15 min (OR = 2.769, 95% CI: 1.279–5.993, p = 0.010; OR = 6.001, 95% CI: 1.620–22.224,
p = 0.007).

Table 5. A binary logistic regression analysis of factors associated with FC among university students.

Variables B Wald χ2 OR (95% CI) p

Poor defecation habits 1.121 4.139 3.069 (1.042, 9.043) 0.042 *
Sleep status (Good = ref)

Fair −0.262 0.217 0.770 (0.256, 2.315) 0.641
Mild sleep disorders −0.117 0.061 0.890 (0.353, 2.243) 0.804

Moderate to severe sleep
disorders 1.100 7.675 3.003 (1.379, 6.539) 0.006 **

Meal patterns (livestock and
aquatic product-based = ref)

Complex 1.392 12.709 4.023 (1.871, 8.647) <0.001 ***
Vegetable, fruit, egg and

milk-based 0.156 0.107 1.169 (0.460, 2.973) 0.743

Mealtime (0~15 min = ref)
15~30 min 1.018 6.680 2.769 (1.279, 5.993) 0.010 **

>30 min 1.792 7.196 6.001 (1.620, 22.224) 0.007 **
Overeating (Hardly = ref)

Sometimes 0.503 1.973 1.654 (0.820, 3.338) 0.160
Often 0.917 4.625 2.502 (1.085, 5.773) 0.032 *

* p < 0.05, ** p < 0.01, *** p < 0.001. Adjusting by age, sex, and BMI. SRSS score: 10–19 for good sleep status; 20–21
for fair sleep status; 22–25 for mild sleep disorders; and 26–50 for moderate to severe sleep disorders. Dietary
patterns: obtained by factor analysis, including “complex”, “vegetable, fruit, egg and milk-based” and “livestock
and aquatic product-based”.

4. Discussion

In this study, we found that the prevalence of FC among university students in
Changsha, China, was 5.1%. It is noteworthy that the prevalence of FC among university
students was associated with dietary patterns, eating behaviors and habits, defecation
habits, sleep status, and stressful life events. This study will provide clues and a theoretical
basis for the prevention and improvement of FC among university students.

Numerous epidemiological investigations have shown an association between diet
and constipation, focusing mainly on the effects of individual nutrients or foods and food
groups [28,29]. According to our survey, 98% of university students accounted for high
DDS, indicating that the majority of university students consumed a wide variety of foods
and had a diverse diet. At the same time, we found that the dietary patterns of university
students can be classified into three categories using factor analysis: “complex” dietary
pattern, “vegetable, fruit, egg and milk-based” dietary pattern, and “livestock and aquatic
product-based” dietary pattern. Current evidence from a large number of research suggests
that dietary diversity is not necessarily beneficial for health or optimal dietary patterns,
and can also be associated with higher energy intake and suboptimal diet patterns [30–32].
Our study showed that the prevalence of FC among university students with the “complex”
dietary pattern was significantly higher than with the “vegetable, fruit, egg and milk-based”
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and “livestock and aquatic product-based” dietary patterns. This may be due to the variety
of foods in the “complex” dietary pattern, which includes not only aquatic products, coarse
grains, mushrooms, soy products, porridge and nuts, but also high-fat, high-energy snacks
such as fried foods, processed products, wine, and sugary products such as desserts and
sweetened beverages with high correlations. Several studies have shown that individuals
who prefer high-fat foods, junk snacks, fried foods, or coffee, alcohol, and spices had a
higher prevalence of gastrointestinal symptoms [33,34]. Rollet et al. showed a positive
correlation between the occurrence of constipation and sugary products and higher energy
intake [29]. When high-fat, high-energy foods, as well as sugary foods and alcohol, are
consumed at high levels, a high prevalence of FC is more likely to occur, which is in line
with our study results.

Furthermore, numerous studies have shown that increasing dietary fiber intake can
significantly increase the frequency of stools and relieve constipation in patients with
constipation, which is beneficial for gastrointestinal health [29,35–38]. Other observational
studies have also reported that dairy products such as cheese and milk, as well as foods
such as meat and eggs, had beneficial effects on constipation [39,40]. Rollet et al. also
found that the occurrence of constipation was inversely associated with lipid and total fat
intake [29]. Similar results were found in our study among university students, namely,
that university students with the “vegetable, fruit, egg and milk-based” dietary pattern
of high-fiber foods such as vegetables and fruits, and quality protein foods such as eggs
and milk, and the “livestock and aquatic product-based” dietary pattern based on fish and
meat rich in unsaturated fatty acids had a lower prevalence of FC. The above reflects the
complexity of the effect of dietary patterns on FC, and the effect of dietary patterns on FC
in university students can be further evaluated in the future.

In addition, we found that university students who overeat had a higher prevalence of
FC. Overeating is a poor eating habit that refers to abnormal behavior of swallowing large
amounts of food in a short period without restraint, violently and urgently [41]. Modern
medicine has confirmed that overeating, in addition to causing weight gain, can directly
exert great pressure on the gastrointestinal digestive system, resulting in gastrointestinal
dysfunction, and leading to a series of gastrointestinal diseases [42], which is in agreement
with our findings. The higher prevalence of FC among university students with longer
meal times may be due to inattentiveness during meals, such as playing on mobile phones,
or playing and chatting with people around them during meals, which can lead to digestive
disorders in the gastrointestinal tract. It is also possible that university students with FC
have poor appetite and prolong meal time. Based on the above results, it is recommended
that university students, especially those with FC, modify dietary patterns or structures
through nutritional interventions and concentrate on chewing and swallowing slowly
during meals to avoid overeating to prevent and improve gastrointestinal problems.

Internet terms such as “night owl” and “senior stay-up party” have gradually be-
come synonymous with some university students, and the sleep of university students
has attracted much attention. Sleep, as a necessary process for living organisms, plays an
important role in maintaining the body’s physiological functions and is an indispensable
part of health [14,43]. In 350 BC, Astoria elaborated in his book Sleep and Insomnia that sleep
is caused by hot steam produced by the stomach during digestion [44]. Some studies have
shown a two-way link between chronic constipation and sleep quality, i.e., sleep distur-
bances may affect bowel function and increase the risk of gastrointestinal disorders, and
constipation may also affect sleep quality [45,46]. In our study, the same results were found
in university students, i.e., there was an association between FC and sleep status in univer-
sity students, with those suffering from FC experiencing poor sleep status. This may be
due to the use of electronic devices such as mobile phones for various online entertainment
activities before bedtime, such as chatting online, playing games, and shopping online,
which increases screen time (ST) and takes up sleep time [47]. Moreover, various pressures
originating from academic, employment, and interpersonal interactions may also result
in shortened sleep duration, decreased sleep quality, and sleep disorders [48], which may
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lead to intestinal dysfunction and be prone to FC. It may also lead to shorter sleep duration
and reduced sleep quality due to suffering from FC, leading to a vicious cycle. University
students are encouraged to reduce the use of bedtime electronic devices by setting their
mobile phones to sleep modes, switching them off, etc. during the period from going to
bed to closing their eyes. They can also alleviate bedtime anxiety by soaking feet, listening
to light music, and reading books, thereby improving sleep status and preventing FC.

In this study, we also found that FC among university students was associated with
stressful life events that had occurred within the past 12 months. Their life stresses mainly
stemmed from health adaptation events such as significant changes in their life schedules,
poor physical condition, some frustrating events, and other events such as boredom with
school, lost love, and arguments or fights with others. These negative life events tend to
lead to higher levels of psychological stress and emotional abnormalities among university
students, which can adversely affect mental health [49]. Studies in the United States and
Korea have shown that negative emotions like anxiety and depression were associated
with the occurrence of gastrointestinal disorders, and an association between emotions and
specific defecation habits has been suggested [50,51], which is consistent with the findings of
our study. In addition, university students with FC may also experience negative emotions
such as anxiety due to FC. Therefore, paying attention to the life stress and spiritual and
psychological health of university students is one of the important measures to prevent
and treat FC.

This study highlights the important associations between FC and diet, lifestyle behav-
ioral habits, sleep status, and negative life events among university students. The study
was conducted at Central South University, located in south-central China. With more
than 34,000 university students, it is one of the universities with the largest number of
university students in China. It is a typical Chinese comprehensive university with certain
representativeness. However, a cross-sectional study was used in this study, and further
longitudinal studies will be needed in the future to find causal relationships between
FC and these factors. In addition, this study was conducted in Changsha, Hunan, and
found the prevalence of FC among university students to be 5.1%, while other studies
have found the prevalence of FC among university students in Fujian to be 27.17% [52],
5.45% in Shandong [53], and 11.6% in Tunisia [54]. The differences in prevalence across
countries and regions may be due to the influence of factors such as regional diet and
lifestyle changes, which have certain limitations in extrapolation. The differences need to
be elucidated through further research.

University students are beginning to manage their own lives and health independently
and they are different from the general population in terms of age, diet conditions (such
as school canteens, takeaways), living environment, work and rest time, as well as the
pressure of study, life, and employment, which makes university students a unique group.
The present study investigated the prevalence of FC for university students and further
explored FC-related factors, improving its current situation from the aspects of nutritional
intervention, lifestyle, and psychological status, to enhancing the learning and life quality
of university students.

5. Conclusions

In this study, we found that the prevalence of FC among university students in
Hunan, China, was 5.1%. “Complex” dietary pattern, moderate to severe sleep disorders,
overeating, long meal times, and poor defecation habits (playing with mobile phones and
reading during defecation) were positively associated with the prevalence of FC among
university students. Attention to the dietary patterns and habits, sleep status, life stress,
and mental health of university students is crucial to preventing and improving their FC.
Furthermore, prospective studies are needed to verify the causal relationship between FC
among university students and its associated factors.



Nutrients 2022, 14, 4590 11 of 13

Author Contributions: Conceptualization, L.Y., X.A. and Y.Z.; methodology, X.A. and Y.Z.; software,
Y.Z.; validation, Y.Z., L.Y. and Q.L.; formal analysis, Y.Z.; investigation, X.A., X.T. and L.Y.; resources,
L.Y.; data curation, Y.Z. and X.A.; writing—original draft preparation, Y.Z.; writing—review and
editing, L.Y. and Q.L.; supervision, L.Y.; project administration, L.Y. All authors have read and agreed
to the published version of the manuscript.

Funding: This research was funded by the Graduate Research and Innovation Project of Central
South University (No. 2022ZZTS0297).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of the Xiangya School of Public Health of Central
South University (XYGW-2019-032).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data supporting the findings of this study are not publicly available
due to the data containing information that could compromise the privacy of the participants.
However, it is available from the corresponding authors upon reasonable request.

Acknowledgments: We would like to thank the teachers of the Xiangya School of Public Health,
Central South University, in Changsha, China, for their help and all the university students who
participated in this survey.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Vilanova-Sanchez, A.; Levitt, M.A. Surgical Interventions for Functional Constipation: An Update. Eur. J. Pediatr. Surg. 2020, 30,

413–419. [CrossRef] [PubMed]
2. Vriesman, M.H.; Koppen, I.; Camilleri, M.; Di Lorenzo, C.; Benninga, M.A. Management of functional constipation in children

and adults. Nat. Rev. Gastroenterol. Hepatol. 2020, 17, 21–39. [CrossRef] [PubMed]
3. Mearin, F.; Ciriza, C.; Minguez, M.; Rey, E.; Mascort, J.J.; Pena, E.; Canones, P.; Judez, J. Clinical Practice Guideline: Irritable

bowel syndrome with constipation and functional constipation in the adult. Rev. Esp. Enferm. Dig. 2016, 108, 332–363. [CrossRef]
[PubMed]

4. Aziz, I.; Whitehead, W.E.; Palsson, O.S.; Tornblom, H.; Simren, M. An approach to the diagnosis and management of Rome IV
functional disorders of chronic constipation. Expert Rev. Gastroenterol. Hepatol. 2020, 14, 39–46. [CrossRef] [PubMed]

5. Shin, J.E.; Park, K.S.; Nam, K. Chronic Functional Constipation. Korean J. Gastroenterol. 2019, 73, 92–98. [CrossRef]
6. Barberio, B.; Judge, C.; Savarino, E.V.; Ford, A.C. Global prevalence of functional constipation according to the Rome criteria: A

systematic review and meta-analysis. Lancet Gastroenterol. Hepatol. 2021, 6, 638–648. [CrossRef]
7. Forootan, M.; Bagheri, N.; Darvishi, M. Chronic constipation: A review of literature. Medicine 2018, 97, e10631. [CrossRef]
8. Adili, A.; Gulichekran, E.; Ruxianguli, A.; Han, G. Analysis of factors influencing constipation among college students in a

medical school in Xinjiang. Health Med. Res. Pract. 2021, 18, 39–43.
9. The, L.G.H. The cost of constipation. Lancet Gastroenterol. Hepatol. 2019, 4, 811.
10. Brochard, C.; Chambaz, M.; Ropert, A.; L’Heritier, A.M.; Wallenhorst, T.; Bouguen, G.; Siproudhis, L. Quality of life in 1870

patients with constipation and/or fecal incontinence: Constipation should not be underestimated. Clin. Res. Hepatol. Gastroenterol.
2019, 43, 682–687. [CrossRef]

11. Lim, Y.J.; Rosita, J.; Chieng, J.Y.; Hazizi, A.S. The Prevalence and Symptoms Characteristic of Functional Constipation Using
Rome III Diagnostic Criteria among Tertiary Education Students. PLoS ONE 2016, 11, e167243. [CrossRef]

12. Liu, Y.; Gao, X.; Ding, Y.; Zhou, Y.; Liu, X.; Wang, H.; Wang, Q.; Ma, B.; Yao, S. Effectiveness and safety of light vegetarian diet on
functional constipation with gastrointestinal damp-heat pattern: An exploratory study protocol for randomized controlled trial.
Medicine 2019, 98, e18325. [CrossRef]

13. Li, L.; Huang, A.P.; Wang, L.Q.; Yu, X.L. Empirically derived dietary patterns and constipation among a middle-aged population
from China, 2016–2018. Nutr. J. 2019, 18, 88. [CrossRef]

14. Shinjyo, N.; Waddell, G.; Green, J. Valerian Root in Treating Sleep Problems and Associated Disorders-A Systematic Review and
Meta-Analysis. J. Evid. Based Integr. Med. 2020, 25. [CrossRef] [PubMed]

15. Orr, W.C.; Fass, R.; Sundaram, S.S.; Scheimann, A.O. The effect of sleep on gastrointestinal functioning in common digestive
diseases. Lancet Gastroenterol. Hepatol. 2020, 5, 616–624. [CrossRef]

16. Vernia, F.; Di Ruscio, M.; Ciccone, A.; Viscido, A.; Frieri, G.; Stefanelli, G.; Latella, G. Sleep disorders related to nutrition and
digestive diseases: A neglected clinical condition. Int. J. Med. Sci. 2021, 18, 593–603. [CrossRef]

17. Dos, S.I.; de Abreu, G.E.; Dourado, E.R.; Martinelli, B.A.; Lobo, V.A.; de Carvalho, I.; Bastos, N.J.; Barroso, U.J. Emotional and
behavioural problems in children and adolescents: The role of constipation. J. Paediatr. Child Health 2021, 57, 1003–1008.

18. Rajindrajith, S.; Ranathunga, N.; Jayawickrama, N.; van Dijk, M.; Benninga, M.A.; Devanarayana, N.M. Behavioral and emotional
problems in adolescents with constipation and their association with quality of life. PLoS ONE 2020, 15, e239092. [CrossRef]

http://doi.org/10.1055/s-0040-1716729
http://www.ncbi.nlm.nih.gov/pubmed/32987436
http://doi.org/10.1038/s41575-019-0222-y
http://www.ncbi.nlm.nih.gov/pubmed/31690829
http://doi.org/10.17235/reed.2016.4389/2016
http://www.ncbi.nlm.nih.gov/pubmed/27230827
http://doi.org/10.1080/17474124.2020.1708718
http://www.ncbi.nlm.nih.gov/pubmed/31893959
http://doi.org/10.4166/kjg.2019.73.2.92
http://doi.org/10.1016/S2468-1253(21)00111-4
http://doi.org/10.1097/MD.0000000000010631
http://doi.org/10.1016/j.clinre.2019.02.011
http://doi.org/10.1371/journal.pone.0167243
http://doi.org/10.1097/MD.0000000000018325
http://doi.org/10.1186/s12937-019-0512-9
http://doi.org/10.1177/2515690X20967323
http://www.ncbi.nlm.nih.gov/pubmed/33086877
http://doi.org/10.1016/S2468-1253(19)30412-1
http://doi.org/10.7150/ijms.45512
http://doi.org/10.1371/journal.pone.0239092


Nutrients 2022, 14, 4590 12 of 13

19. He, L.; Xu, S.L. A study of life events and their psychological impact among university students—A visual analysis based on
CiteSpace. Educ. Watch. 2021, 10, 5–8.

20. Marum, G.; Clench-Aas, J.; Nes, R.B.; Raanaas, R.K. The relationship between negative life events, psychological distress and life
satisfaction: A population-based study. Qual. Life Res. 2014, 23, 601–611. [CrossRef]

21. Zhang, C.; Jiang, J.; Tian, F.; Zhao, J.; Zhang, H.; Zhai, Q.; Chen, W. Meta-analysis of randomized controlled trials of the effects of
probiotics on functional constipation in adults. Clin. Nutr. 2020, 39, 2960–2969. [CrossRef] [PubMed]

22. Li, Y.Q.; Yu, Y.B. Diagnosis and treatment of functional constipation. Chin. J. Pract. Intern. Med. 2011, 31, 158–160.
23. Qu, N.N.; Li, K.J. Study on the reliability and validity of the Chinese version of the International Physical Activity Questionnaire.

Zhonghua Liu Xing Bing Xue Za Zhi 2004, 25, 265–268.
24. Li, J.M. Introduction to the Sleep Status Self-Review Scale (SRSS). Chin. J. Health Psychol. 2012, 20, 1851.
25. Xin, X.H.; Yao, S.Q. Re-evaluation of the validity and reliability of the Adolescent Life Events Scale and update of the normative

model. Chin. J. Ment. Health 2015, 29, 355–360.
26. Sun, C.; Wang, Q.; Xu, C.; Wang, W.; Ma, J.; Gu, L.; Liu, Z.; Hou, J.; Jiang, Z. Reproducibility and Validity of a Semi-Quantitative

Food Frequency Questionnaire for Assessing Dietary Intake of Vegetarians and Omnivores in Harbin, China. Nutrients 2022,
14, 3975. [CrossRef]

27. Liu, D.; Zhang, X.R.; Li, Z.H.; Zhang, Y.J.; Lv, Y.B.; Wang, Z.H.; Shen, D.; Chen, P.L.; Zhong, W.F.; Huang, Q.M.; et al. Association
of dietary diversity changes and mortality among older people: A prospective cohort study. Clin. Nutr. 2021, 40, 2620–2629.
[CrossRef]

28. Gholizadeh, E.; Keshteli, A.H.; Esmaillzadeh, A.; Feizi, A.; Adibi, P. The Relationship between Functional Constipation and Major
Dietary Patterns in Iranian Adults: Findings from the Large Cross-Sectional Population-Based SEPAHAN Study. Prev. Nutr. Food
Sci. 2021, 26, 146–156. [CrossRef]

29. Rollet, M.; Bohn, T.; Vahid, F.; On, B.O.T.O. Association between Dietary Factors and Constipation in Adults Living in Luxembourg
and Taking Part in the ORISCAV-LUX 2 Survey. Nutrients 2021, 14, 122. [CrossRef]

30. Otto, M.C.; Padhye, N.S.; Bertoni, A.G.; Jacobs, D.J.; Mozaffarian, D. Everything in Moderation–Dietary Diversity and Quality,
Central Obesity and Risk of Diabetes. PLoS ONE 2015, 10, e141341.

31. Bezerra, I.N.; Sichieri, R. Household food diversity and nutritional status among adults in Brazil. Int. J. Behav. Nutr. Phys. Act.
2011, 8, 22. [CrossRef] [PubMed]

32. de Oliveira, O.M.; Anderson, C.; Dearborn, J.L.; Ferranti, E.P.; Mozaffarian, D.; Rao, G.; Wylie-Rosett, J.; Lichtenstein, A.H. Dietary
Diversity: Implications for Obesity Prevention in Adult Populations: A Science Advisory from the American Heart Association.
Circulation 2018, 138, e160–e168. [CrossRef] [PubMed]

33. Okawa, Y.; Fukudo, S.; Sanada, H. Specific foods can reduce symptoms of irritable bowel syndrome and functional constipation:
A review. Biopsychosoc. Med. 2019, 13, 10. [CrossRef]

34. Simren, M.; Mansson, A.; Langkilde, A.M.; Svedlund, J.; Abrahamsson, H.; Bengtsson, U.; Bjornsson, E.S. Food-related gastroin-
testinal symptoms in the irritable bowel syndrome. Digestion 2001, 63, 108–115. [CrossRef]

35. Gill, S.K.; Rossi, M.; Bajka, B.; Whelan, K. Dietary fibre in gastrointestinal health and disease. Nat. Rev. Gastroenterol. Hepatol.
2021, 18, 101–116. [CrossRef]

36. Yang, J.; Wang, H.P.; Zhou, L.; Xu, C.F. Effect of dietary fiber on constipation: A meta analysis. World J. Gastroenterol. 2012, 18,
7378–7383. [CrossRef]

37. Stewart, M.L.; Schroeder, N.M. Dietary treatments for childhood constipation: Efficacy of dietary fiber and whole grains. Nutr.
Rev. 2013, 71, 98–109. [CrossRef]

38. Rao, S.S.; Yu, S.; Fedewa, A. Systematic review: Dietary fibre and FODMAP-restricted diet in the management of constipation
and irritable bowel syndrome. Aliment Pharmacol. Ther. 2015, 41, 1256–1270. [CrossRef]

39. Fathallah, N.; Bouchard, D.; de Parades, V. Diet and lifestyle rules in chronic constipation in adults: From fantasy to reality. Presse
Med. 2017, 46, 23–30. [CrossRef] [PubMed]

40. Aslam, H.; Mohebbi, M.; Ruusunen, A.; Dawson, S.L.; Williams, L.J.; Berk, M.; Holloway-Kew, K.L.; Collier, F.; Loughman, A.;
Pasco, J.A.; et al. Associations between dairy consumption and constipation in adults: A cross-sectional study. Nutr. Health 2022,
28, 31–39. [CrossRef]

41. Adams, R.C.; Sedgmond, J.; Maizey, L.; Chambers, C.D.; Lawrence, N.S. Food Addiction: Implications for the Diagnosis and
Treatment of Overeating. Nutrients 2019, 11, 2086. [CrossRef]

42. Shaanxi, D.D. An overview of the causes of binge eating and ways to improve it. Contemp. Sport. Technol. 2020, 10, 27–28.
43. Ruszkowski, J.; Heleniak, Z.; Krol, E.; Tarasewicz, A.; Witkowski, J.M.; Debska-Slizien, A. Associations between symptoms of

constipation and sleep quality in patients with nondialysis chronic kidney disease: A cross-sectional study. Pol. Arch. Intern. Med.
2021, 131, 512–519.

44. Besedovsky, L.; Lange, T.; Haack, M. The Sleep-Immune Crosstalk in Health and Disease. Physiol. Rev. 2019, 99, 1325–1380.
[CrossRef]

45. Jiang, Y.; Tang, Y.R.; Xie, C.; Yu, T.; Xiong, W.J.; Lin, L. Influence of sleep disorders on somatic symptoms, mental health, and
quality of life in patients with chronic constipation. Medicine 2017, 96, e6093. [CrossRef]

http://doi.org/10.1007/s11136-013-0512-8
http://doi.org/10.1016/j.clnu.2020.01.005
http://www.ncbi.nlm.nih.gov/pubmed/32005532
http://doi.org/10.3390/nu14193975
http://doi.org/10.1016/j.clnu.2021.04.012
http://doi.org/10.3746/pnf.2021.26.2.146
http://doi.org/10.3390/nu14010122
http://doi.org/10.1186/1479-5868-8-22
http://www.ncbi.nlm.nih.gov/pubmed/21439090
http://doi.org/10.1161/CIR.0000000000000595
http://www.ncbi.nlm.nih.gov/pubmed/30354383
http://doi.org/10.1186/s13030-019-0152-5
http://doi.org/10.1159/000051878
http://doi.org/10.1038/s41575-020-00375-4
http://doi.org/10.3748/wjg.v18.i48.7378
http://doi.org/10.1111/nure.12010
http://doi.org/10.1111/apt.13167
http://doi.org/10.1016/j.lpm.2016.03.019
http://www.ncbi.nlm.nih.gov/pubmed/28065611
http://doi.org/10.1177/02601060211004784
http://doi.org/10.3390/nu11092086
http://doi.org/10.1152/physrev.00010.2018
http://doi.org/10.1097/MD.0000000000006093


Nutrients 2022, 14, 4590 13 of 13

46. Yamamoto, S.; Kawamura, Y.; Yamamoto, K.; Yamaguchi, Y.; Tamura, Y.; Izawa, S.; Nakagawa, H.; Wakita, Y.; Hijikata, Y.; Ebi, M.;
et al. Internet Survey of Japanese Patients with Chronic Constipation: Focus on Correlations Between Sleep Quality, Symptom
Severity, and Quality of Life. J. Neurogastroenterol. Motil. 2021, 27, 602–611. [CrossRef]

47. Wu, X.; Tao, S.; Zhang, Y.; Zhang, S.; Tao, F. Low physical activity and high screen time can increase the risks of mental health
problems and poor sleep quality among Chinese college students. PLoS ONE 2015, 10, e119607. [CrossRef]

48. Blaxton, J.M.; Bergeman, C.S.; Whitehead, B.R.; Braun, M.E.; Payne, J.D. Relationships Among Nightly Sleep Quality, Daily Stress,
and Daily Affect. J. Gerontol. B Psychol. Sci. Soc. Sci. 2017, 72, 363–372. [CrossRef]

49. Faust, L.; Feldman, K.; Lin, S.; Mattingly, S.; D’Mello, S.; Chawla, N.V. Examining Response to Negative Life Events through
Fitness Tracker Data. Front. Digit. Health 2021, 3, 659088. [CrossRef]

50. Kim, J.Y.; Lim, M.H. Psychological factors to predict chronic diarrhea and constipation in Korean high school students. Medicine
2021, 100, e26442. [CrossRef]

51. Ballou, S.; Katon, J.; Singh, P.; Rangan, V.; Lee, H.N.; McMahon, C.; Iturrino, J.; Lembo, A.; Nee, J. Chronic Diarrhea and
Constipation Are More Common in Depressed Individuals. Clin. Gastroenterol. Hepatol. 2019, 17, 2696–2703. [CrossRef] [PubMed]

52. Lin, S.Y.; Liang, S.M.; Liu, Z.H.; Wang, W.J.; Chen, J. Analysis of physical factors of functional constipation among university
students in Fujian University of Chinese Medicine. Sci. Technol. Inf. 2013, 218–219. [CrossRef]

53. Dong, Y.Y.; Chen, F.X.; Yu, Y.B.; Du, C.; Qi, Q.Q.; Liu, H.; Li, Y.Q. A school-based study with Rome III criteria on the prevalence of
functional gastrointestinal disorders in Chinese college and university students. PLoS ONE 2013, 8, e54183. [CrossRef]

54. Gallas, S.; Knaz, H.; Methnani, J.; Maatallah, K.M.; Koukane, A.; Bedoui, M.H.; Latiri, I. Prevalence and risk factors of functional
gastrointestinal disorders in early period medical students: A pilot study in Tunisia. Libyan J. Med. 2022, 17, 2082029. [CrossRef]

http://doi.org/10.5056/jnm20135
http://doi.org/10.1371/journal.pone.0119607
http://doi.org/10.1093/geronb/gbv060
http://doi.org/10.3389/fdgth.2021.659088
http://doi.org/10.1097/MD.0000000000026442
http://doi.org/10.1016/j.cgh.2019.03.046
http://www.ncbi.nlm.nih.gov/pubmed/30954714
http://doi.org/10.16661/j.cnki.1672-3791.2013.20.145
http://doi.org/10.1371/journal.pone.0054183
http://doi.org/10.1080/19932820.2022.2082029

	Introduction 
	Materials and Methods 
	Ethical Approval 
	Study Design and Participant Eligibility 
	Sample Size Estimation 
	Data Collection 
	Statistical Analyses 

	Results 
	Participant Characteristics 
	Study on the Association between FC and Lifestyle Habits, Physical Activity, Sleep Status, and Stressful Life Events among University Students 
	Association between Diet and FC among University Students 
	Dietary Pattern Analysis of University Students 
	Association between Dietary Patterns and FC among University Students 

	Multifactorial Analysis of FC-Associated Factors among University Students 

	Discussion 
	Conclusions 
	References

