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Objective: Life form and body composition may a�ect the health of college

students. This study will explore the relationship between the demographic

variables of female college students and their body composition and health

promoting lifestyle, so as to provide useful reference for the future design

and planning of college students’ physical and mental health courses and

improving their physical activity level.

Methods: Using the method of questionnaire and bioelectrical resistance

measurement, a questionnaire on healthy lifestyle of college students was

constructed on the basis of consulting a large number of relevant research

literature. Relevant survey samples were obtained through random sampling,

and their body composition was measured; use SPSS21.0 statistical analysis

software to conduct statistical analysis on relevant indicators.

Results and conclusions: (1) at present, female college students generally

lack leisure activities and sleep, the proportion of regular fitness habits is low,

and the number of snacks and average daily online time are generally too

high; The overweight rate and body fat rate of female college students are

generally too high, while the standard rate of muscle weight is generally too

low. (2) Female college students’ health promoting lifestyle has the highest

score of self-realization, followed by interpersonal support and the worst

behavior of sports participation; The older the college students, the worse

their sports participation and overall health promotion behavior; The better the

Conscious health status, the better the self-realization, exercise participation

and nutritional behavior; The more exercise time per day, the higher their

participation in sports and the stronger their health responsibility; The more

time spent on the Internet every day, the worse the health responsibility and

sports participation. (3) The more time female college students spend on the

Internet every day, the higher the probability of overweight. Those with regular

exercise habits have a lower proportion of overweight and high body fat rate,

while the better their sleep and night snack behavior, the lower their body fat

rate. The older college students are, the larger their visceral fat area is, the
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better their exercise habits and sleep behavior are, the smaller their visceral fat

area is, and the lower their visceral fat level is.

KEYWORDS

demographic variables, socio economic background, body shape, health promoting

lifestyle, abdominal obesity

1. Introduction

Modern technology and network facilitation have changed

the eating habits of modern people, increased the pressure of

life, reduced leisure time and physical activity time, resulted

in the deterioration of physical activity and lack of exercise,

thereby affecting health, increasing the risk of chronic diseases

(such as hypertension, diabetes, etc.) and degenerative diseases

of body function (such as back pain, joint lesions, etc.) (1–3). The

outline of healthy the China 2030 plan is a strategic deployment

formulated to promote the construction of a healthy China

and improve people’s health. The outline pays more attention

to the active promotion rather than negative maintenance

of people’s health (4). Contemporary college students should

shoulder the important task of building socialism with Chinese

characteristics, but according to relevant domestic research

reports, the score of overall health promoting lifestyle of college

students in China is only limited to the medium level, while the

performance of health responsibility and sports behavior is very

poor (5–8). In relevant foreign studies, the lifestyle of college

students also has the phenomenon of insufficient physical

activity, but the intervention of health promoting lifestyle (such

as diet and health education, exercise, improving static behavior,

etc.) can effectively control and improve the physique, BMI,

cortical thickness and hip circumference of obese adolescents

(9, 10). The compound intervention of healthy eating habits and

sports education program can significantly reduce the incidence

of BMI and obesity in 62% of school children (11). The health

promotion exercise program has significant positive effects

on improving the risk factors (triglycerides, total cholesterol,

glycosylated hemoglobin, etc.) of high-risk groups of metabolic

diseases, and can promote the formation of regular exercise

habits (12, 13).

Body composition refers to the percentage of body adipose

tissue and non-adipose tissue (bone andmuscle) in body weight,

which is often used as the basis for evaluating health, exercise

ability and healthy physical fitness (14). The body composition

of adolescents (especially college students) is affected by gender.

Among them, boys are significantly higher than girls in muscle

mass, waist hip ratio and visceral fat, while the amount and

percentage of body fat are significantly lower than girls (15).

At the same time, different departments, schoolwork pressure

and participation in leisure activities will also affect body

composition (16). Studies have shown that high body fat,

insufficient muscle mass and physical weakness can induce the

risk of juvenile sarcopenia and obesity (17). Obesity can be

caused by excessive body fat and obesity can cause comorbidify

such as diabetes, hypertension, hyperlipidemia and mental

disorders (such as social impairment and depression) (18). The

4 years of college life is an important and critical period for

teenagers to enter adulthood. If they can cultivate their good

and healthy lifestyle in this period, they will greatly reduce

their risk of chronic diseases in the future. However, according

to the latest domestic research literature, there are few related

studies on college students’ health promotion lifestyle and

body composition. This study combines cross-sectional survey

and body composition measurement to reveal the relationship

between demographic variables, health promoting lifestyle and

body composition of college students in China, so as to provide

a useful reference for designing and planning college students’

physical and mental health courses and improving their physical

activity levels in the future.

2. Research object and method

2.1. Research object

This study adopts a cross-sectional study design. Taking

the freshman girls of a comprehensive university in the

central region as the survey and test objects, 100 people were

selected from 12 disciplines such as philosophy, economics, law,

education, literature, history, science, engineering, agriculture,

medicine, management and art, and a total of 1,200 samples

were obtained. Taking the opportunity of physical fitness test

for freshmen in colleges and universities, questionnaires and

corresponding physical fitness monitoring were conducted for

these subjects from October 2021 to November 2021.

2.2. Data collections and research ethics

This study was approved by the human trial ethics

committee. Before the questionnaire survey, the researcher

explained the purpose and method of the study to the

participants, and the data would not to be used for purposes

other than the study. The questionnaire was issued after

obtaining the informed consent of the subjects, and the physical

composition test was arranged.
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2.3. Research methods

2.3.1. Questionnaire survey method

The questionnaire structure consists of three parts:

• Personal basic data include gender, age, health status,

working hours, regular participation in sport or leisure

community activities, regular exercise habits, sleep habits,

Internet hours and night snack habits.

• Health Promoting Lifestyle scale for college students.

The “adolescent health promoting lifestyle scale” of Chen

et al. (19) was modified to evaluate the performance of

health promoting lifestyle of participants in this study (see

Table 1).

This scale contains 40 questions and can extract six common

factors (KMO = 0.77 and Bartlett spherical test value is

significant (P < 0.001), and the cumulative explained variation

of six common factors is 67.59%. The first common factor

contains five items, and its contribution rate is 20.76%. The

content is related to teenagers’ daily diet and food choice, so

it is named “nutritional behavior” factor; The second common

factor contains eight items, with a contribution rate of 16.43%,

which mainly involves teenagers’ attention to health, such

as routine physical examination, self-health topic discussion,

health education and training and daily food choice, so it is

named “health responsibility” factor; The third public factor

contains eight items, with a contribution rate of 12.76%, which

involves teenagers’ cherishing of life, growth mentality, knowing

their strengths and weaknesses, and how to face achievements

and challenges, so it is named “self realization” factor; The

fourth common factor contains six items, with a contribution

rate of 8.42%. The content mainly involves the interpersonal

relationships that teenagers have and the related support they

can get from them, so it is named “interpersonal support”

factor. The fifth common factor contains four items, with a

contribution rate of 5.86%, which mainly involves teenagers’

sports and fitness problems, such as exercise time, intensity and

frequency, so it is named “sports participation” factor; The sixth

common factor contains nine items, with a contribution rate

of 3.36%, which mainly involves how teenagers face pressure,

mitigation methods and countermeasures, so it is named “stress

response” factor. The internal consistency test results of six

common factors show that Cronbach’s α the coefficients are

0.73, 0.76, 0.75, 0.81, 0.79 and 0.77 respectively, indicating

that the adolescent health promotion lifestyle scale has good

measurement validity (see Table 1).

2.3.2. Measurement method

The body composition analyzer (IOI353; origin: Korea)

was used to measure the body composition of participants,

including body weight, body mass index, body fat weight, body

fat percentage, muscle weight, visceral fat degree, visceral fat

area, abdominal obesity rate, waist circumference ratio, visceral

fat weight and subcutaneous fat weight.

2.3.3. Mathematical statistics

SPSS 21.0 statistical software package was used for data

processing, and descriptive statistics were used to explore

the subjects’ basic attributes, health promoting lifestyle, body

composition and abdominal obesity indicators; Independent

sample t-test, chi square test, one-way ANOVA and Pearson

correlation analysis were used for inferential statistical analysis.

The significance level of all indicators is set as α = 0.05.

3. Results

3.1 Descriptive analyses of demographic
variables of college students

Table 2 shows:

• among 1,200 subjects, the average age is 21.69±2.61 years.

In “Compared with people of the same age, I think my

health status is...”, the score is 6.91 ± 1.78; 42.8% of them

have fixed leisure community activities, Regular exercise

habits accounted for 34.2%, 55.0% were lack of sleep, The

average daily online time is about 5.58± 3.75 h, Only 43.6%

of them had no habit of eating snacks.

• From the physical state of the subjects, the average weight

of the students was 56.59 ± 8.52 kg, the overweight rate

was 21.4%, the lean accounted for 24.7%, and the weight

standard accounted for 53.9%. The mean value of body

mass index (BMI) is 22.35 ± 3.08 kg/m2, of which 28.6%

is too high, 13.6% are too low and 57.8% is standard. The

average body fat weight was 14.55± 5.32 kg and the average

percentage of body fat was 25.23 ± 5.17%. The percentage

of body fat that was too high accounted for 18.3%, the

percentage of body fat that was too low accounted for

10.3%, and the standard accounted for 71.4%. The average

muscle weight was 36.06 ± 3.87 kg, 13.6% were too high,

27.5% were insufficient and 58.9% were standard.

• From the abdominal condition of the subjects, the average

area of visceral fat was about 11.09 ± 5.47 cm2, with

visceral obesity accounting for 15.0%, subcutaneous type

accounting for 60.8%, and balanced type accounting for

only 24.2%. The mean value of visceral fat was 5.22 ±

2.84 kg. Based on this, it was judged that visceral obesity

accounted for 19.2%, subcutaneous type accounted for

56.6%, and balanced type only accounted for 34.2%. The

average abdominal obesity rate (waist circumference ratio)

was 0.76 ± 0.12. According to this, 11.7% were judged to

be too high, 9.4% were lower, and 78.9% were judged to
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TABLE 1 Common factor extraction and reliability analysis of college students’ health promoting lifestyle scale.

KMO Bartlett
spherical test

Factor
naming

Number of
items

Eigenvalue Explained
variation%

Progressive
variation%

Cronbach α

coe�cient

KMO= 0.77

P = 0.000 Nutritional

behavior

5 9.15 20.76 20.76 0.73

Health

responsibility

8 7.24 16.43 37.19 0.76

Self-realization 8 5.62 12.76 49.95 0.75

Interpersonal

support

6 3.71 8.42 58.37 0.81

Sports participation 4 2.58 5.86 64.23 0.79

Stress response 9 1.48 3.36 67.59 0.77

Nutritional behavior (5 items): A1, eating breakfast; A2. The time and quantity of three meals per day is normal; A3. The diet contains fiber rich food; A4. Drinking at least 1500 cc of

water every day; A5. Daily meals include five categories of food. Health responsibility (8 items): A6. Check cholesterol and know the results; A7. Take blood pressure and know the results;

A8. Discuss health-related issues with medical staff; A9. Observe whether your body has changed or abnormal; A10. Participation in education course on personal health knowledge; A11.

Do not eat food containing preservatives or artificial additives; A12. Take your pulse when doing exercise; A13. Looking at the nutritional composition of the food. Self realization (8

items): A14. Appreciate yourself; A15. Full of confidence and optimism in life; A16. Growth and change in a positive direction; A17. Know my own advantages and disadvantages; What

is important in life; A19. Value your achievements; A20. Every day is full of fun and challenges; A21. Feeling that your life is meaningful. Social support (6 items): A22. Be willing to keep

in touching with closing people; A23. Maintain use interpersonal relationships; A24. Staying with closing friends; A25. Showing concern, love and warmth to others; A26. Keeping in

touching with the people I care about; A27. Discuss personal issues and concerns. Exercise behavior (4 items): A28. Do stretching exercises at least 3 times / week; A29, 3 times / week,

20-30 minutes of exercise each time; A30. Participate in sport courses or activities guided by others; A31. Participate in recreational sports. Stress management (9 items): A32. Find some

time to relax every day; A33. Practice relaxation for 15-20 minutes every day; A34. Know the source of stress in life; A35. Pay attention to control your weight; A36 will pay attention to

their unpleasant emotions; A37. Sleep 6 to 8 hours a day; A38. Arrange work and rest time in a planned way; A39. My response to unreasonable requests is appropriate; A40. Reading

health promoting newspapers, magazines or books.

be standard. The mean weight of visceral fat was 1.58 ±

0.69 kg, and the mean weight of subcutaneous fat was 12.97

± 4.09 kg.

3.2. Influence of demographic variables
on health promoting lifestyle of female
college students

Table 3 data display:

• The average score of female college students’ overall health

promoting lifestyle was 3.72 ± 0.55, among which the

score of self realization was the highest (4.09 ± 0.58),

followed by interpersonal support (4.02 ± 0.68), stress

coping (3.81 ± 0.73), health responsibility (3.61 ± 0.74),

nutritional behavior (3.59 ± 0.81) and sports participation

(3.24± 0.89).

• From the factors affecting the health promotion lifestyle of

female college students, their age is negatively correlated

with sport participation (−0.25∗) and the total score of

health promotion (-0.15∗). The older the students are,

the worse their sports participation and overall health

promotion behavior are: The conscious health status of

female college students is significantly positively correlated

with self realization (0.23∗), exercise participation (0.27∗∗),

nutritional behavior (0.27∗∗) and the total score of

health promotion (0.21∗). Similarly, daily exercise time of

female college students is positively correlated with health

responsibility (0.21∗), exercise participation (0.20∗) and

the total score of health promotion (0.19∗). It means that

more female college students exercise every day, the higher

their degree of exercise participation and the stronger their

health responsibility, the more positive the overall health

promotion behavior. In addition, female college students’

daily online time is negatively correlated with health

responsibility (−0.18∗) and sports participation (-0.17∗),

which means that the more female college students spend

online time every day, the worse their health responsibility

and sports participation.

• “Whether there are fixed leisure community activities” has

a positive impact on the scores of interpersonal support

(t = −2.81, P < 0.05), sports participation (t = −3.70,

P < 0.05) and health promotion (t = −2.16, P < 0.05).

Female college students “regular exercise habits” positively

affect their sports participation scores (t=−5.29, P< 0.01),

nutritional behavior scores (t = −3.63, P < 0.05) and total

health promotion scores (t = −2.68, P < 0.05). Scores of

“regular exercise habits” is higher.

• Sleep behavior and snack behavior of female college

students had no significant effect on the six dimensions

of health promotion behavior and the total score of

health promotion behavior (the corresponding F value was

between 0.37 and 2.43, P > 0.05).
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TABLE 2 Statistical table of basic information and physical condition of respondents (N = 1,200).

Variable
name

Frequency % Variable
name

Frequency % Variable
name

Frequency %

Weight (KG) Muscle weight

(KG)

Waist

circumference

ratio

Thin 296 24.7 Low 330 27.5 Low 113 9.4

Standard 647 53.9 Standard 707 58.9 Standard 947 78.9

Overweight 257 21.4 Overtop 163 13.6 Overtop 140 11.7

Mean value 56.59±8.52 Mean value 36.06±3.87 Mean value 0.76±0.12

Body mass index Visceral fat

area(cm2)

Fixed leisure

activities

Low 163 13.6 Subcutaneous

type

730 60.8 None 686 57.2

Standard 695 57.8 Balanced type 290 24.2 Have 514 42.8

Overtop 342 28.6 Visceral

obesity

180 15.0 Exercise

habits

Mean value 22.35±3.08 Mean value 11.09±5.47 None 790 65.8

Body fat % Visceral fat

level (Kg)

Have 410 34.2

Low 124 10.3 Subcutaneous

type

679 56.6

Standard 857 71.4 Balanced type 410 34.2

Overtop 219 18.3 Visceral

obesity

111 19.2 Age 21.69±2.61

Mean value 25.23± 5.17 Mean value 5.22± 2.84 Body fat

weight (kg)

14.55± 5.32

Night snack habit Sleep quality Visceral fat

weight (kg)

1.58± 0.69

None 523 43.6 Enough sleep 514 42.8 Subcutaneous

fat weight (kg)

12.97± 4.09

1–3 time/week 536 44.7 Sleep debt 660 55.0 Conscious

health status

6.91± 1.78

≥4 time/week 141 11.7 Often

insomnia

260 2.2 Online time /

day (H)

5.58± 3.75

3.3. Influence of demographic variables
on body shape (body weight, BMI, body
fat weight, muscle mass) of college
students

Table 4 data display:

• Female college students’ age, Conscious health status and

daily exercise time had no significant effects on their body

weight, body mass index (BMI), percentage of body fat (%)

and muscle mass; However, the time spent on the Internet

every day significantly affected their weight (F= 4.72,

P= 0.033 < 0.05), which showed that the people with high

weight spent the most time on the Internet every day.

• Whether female college students participate in fixed leisure

community activities has nothing to do with their physical

state, but whether they have regular exercise habits has a

significant impact on their body weight (x2 = 5.89, P =

0 .024<0.05) and body fat percentage (%) (x2 = 5.01, P

= 0.037 < 0.05), which shows that the rate of overweight

and excessive body fat percentage of regular exercise habits

is lower; The sleep behavior and night snack behavior of

college students also affect their body fat percentage. More

sufficient sleep (x2 = 7.12, P=0.014<0.05) and the fewer
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TABLE 3 Statistical table of the influence of College Students’ demographic variables on their health promoting lifestyle.

Self Health Interpersonal Sports Stress Nutritional Total score of

realization responsibility support participation response behavior health promotion

Mean t/F/r Mean t/F/r Mean t/F/r Mean t/F/r Mean t/F/r MEAN t/F/r Mean t/F/r

Age (years) 4.09 −0.12 3.61 −0.08 4.02 −0.12 3.24 −0.25∗ 3.81 −0.05 3.59 −0.04 3.72 −0.15∗

Conscious

health status

4.09 0.23∗ 3.61 −0.07 4.02 0.13 3.24 0.27∗∗ 3.81 0.09 3.59 0.27∗∗ 3.72 0.21∗

Exercise

time/day

4.09 −0.12 3.61 0.21∗ 4.02 −0.10 3.24 0.20∗ 3.81 −0.07 3.59 −0.05 3.72 0.19∗

Online

time/day

4.09 −0.04 3.61 −0.18∗ 4.02 0.06 3.24 −0.17∗ 3.81 0.08 3.59 0.06 3.72 −0.09

Leisure

participation

4.12 −1.39 3.72 −0.51 4.23 −2.81∗ 3.45 −3.70∗ 3.84 −1.40 3.62 −1.42 3.85 −2.16∗

Regular

exercise habits

4.11 −1.26 3.66 −0.29 4.07 −1.29 3.51 −5.29∗ 3.90 −1.66 3.674 −3.63∗ 3.89 −2.68∗

Sleep Enough sleep 4.12 0.37 3.55 1.49 3.90 2.43 3.32 1.88 3.83 1.61 3.63 1.82 3.79 1.63

Sleep debt 4.16 3.61 4.07 3.27 3.81 3.60 3.72

Often

insomnia

3.98 3.67 4.10 3.15 3.80 3.55 3.65

Night snack None 3.98 0.39 3.54 0.47 3.88 2.09 3.30 1.48 3.77 0.99 3.53 1.26 3.68 0.57

1–3 time/week 4.11 3.57 4.12 3.24 3.82 3.61 3.70

≥4 time/week 4.17 3.41 4.06 3.19 3.90 3.64 3.77

Mean 4.09± 0.58 3.61± 0.74 4.02± 0.68 3.24± 0.89 3.81± 0.73 3.59± 0.81 3.72± 0.55

∗P <0.05, ∗∗P <0.01. Among the influencing factors, the relationship between age, Conscious health status, daily exercise time and daily online time on health promotion behavior was analyzed by correlation analysis (the statistic is the correlation

coefficient r); The effects of leisure community participation and regular exercise habits on health promotion behavior were tested by independent sample t–test (the statistic was t); The effects of sleep habits and night snack habits on health promotion

behavior were analyzed by one–way ANOVA (the statistic is F value)?
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TABLE 4 Statistical table of the influence of College Students’ demographic variables on their body shape.

Weight (KG) BMI Body fat weight (KG) Body fat (%) Muscle weight (KG)

In
su�cient

Standard Over
weight

In
su�cient

Standard Over
weight

In
su�cient

Standard over
weight

In
su�cient

Standard over
weight

In
su�cient

Standard Over
weight

M X2/F P M X2/F P M X2/F P M X2/F P M X2/F P

Age (years) 56.59 0.84 0.57 22.35 0.57 0.56 14.55 0.73 0.64 25.23 0.58 0.64 36.06 1.26 0.37

Conscious

health status

56.59 1.56 0.39 22.35 1.34 0.33 14.55 −0.16 0.51 25.23 1.49 0.26 36.06 0.75 0.48

Exercise

time/day

56.59 1.89 0.15 22.35 0.76 0.48 14.55 −0.11 0.77 25.23 0.22 0.62 36.06 0.61 0.54

Online

time/day

56.59 4.72∗ 0.033 22.35 0.46 0.71 14.55 −0.18 0.50 25.23 0.17 0.81 36.06 1.25 0.23

Leisure

participation

56.01 1.49 0.36 21.82 1.65 −0.53 14.63 25.69 0.28 0.75 36.97 1.87 0.33

Regular

exercise habits

54.74 5.89∗ 0.024 22.39 1.67 0.94 15.57 26.51 5.01∗ 0.037 37.31 0.86 0.79

Sleep Enough

sleep

56.32 2.04 0.41 22.25 2.21 1.21 14.89 1.21 0.38 23.18 7.12∗ 0.014 35.87 0.92 0.63

Sleep

debt

56.48 22.37 14.37 26.06 36.57

Often

insomnia

56.97 22.44 14.38 26.46 35.75

Night snack None 56.22 1.63 0.87 22.35 1.85 0.32 14.77 0.58 0.65 23.46 6.45∗ 0.034 35.57 1.43 0.80

1–3

time/week

56.46 22.19 14.20 25.95 36.02

≥4

time/week

57.10 22.52 14.69 26.27 36.59

∗P < 0.05, ∗∗P < 0.01,∗∗∗P < 0.001. The effects of age, Conscious health status, daily exercise time and daily Internet time on body shape indexes were analyzed by one–way ANOVA (the statistic is F value); The effects of leisure community participation,

regular exercise habits, sleep habits and night snack habits on body shape indexes were analyzed by R× C contingency analysis (chi square x2 value).
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TABLE 5 Statistical table of the influence of College Students’ demographic variables on their abdominal obesity.

Visceral fat area (cm2) Visceral fat grade Abdominal obesity rate Visceral fat weight (KG) Subcutaneous fat weight (KG)

M X2/F P M X2/F P M X2/F P M X2/F P M X2/F P

Age (years) 11.09 6.23∗ 0.001 5.22 3.49∗ 0.041 0.76 0.55 0.59 1.58 0.08 0.55 12.92 0.61 0.54

Conscious

health status

11.09 0.51 0.48 5.22 1.34 0.36 0.76 0.28 0.73 1.58 −0.13 0.34 12.92 −0.13 0.33

Exercise

time/day

11.09 0.65 0.81 5.22 0.26 0.54 0.76 1.26 0.25 1.58 −0.06 0.83 12.92 −0.05 0.72

Online

time/day

11.09 0.78 0.43 5.22 0.59 0.47 0.76 0.08 0.81 1.58 −0.05 0.58 12.92 −0.08 0.48

Leisure

participation

12.25 1.37 0.59 6.58 1.76 0.67 0.79 0.29 0.91 1.73 −0.25 0.80 14.11 −0.65 0.52

Regular

exercise habits

13.69 6.59∗ 0.037 8.11 9.47∗ 0.033 0.81 1.32 0.31 1.68 1.48 0.14 14.88 0.80 0.43

Sleep Enough sleep 9.52 26.11∗ 0.000 3.48 14.3∗ 0.046 0.73 2.68 0.61 1.46 1.48 0.14 12.12 1.02 0.34

Sleep debt 11.08 5.20 0.76 1.63 13.32

Often insomnia 12.68 6.99 0.78 1.66 13.31

Night snack None 8.95 2.47 0.16 5.33 2.45 0.96 0.75 0.89 0.19 1.48 0.41 0.67 12.00 0.74 0.72

1–3 time/week 11.20 4.52 0.75 1.62 13.91

≥4 time/week 13.13 5.81 0.79 1.63 13.84

∗P < 0.05, ∗∗P < 0.01. The effects of age, Conscious health status, daily exercise time and daily Internet time on abdominal obesity were analyzed by one–way ANOVA (the statistic is F value); The effects of leisure community participation, regular

exercise habits, sleep habits and night snack habits on body shape indexes were analyzed by R× C contingency analysis (chi square x2 value). Bold∗ means statistically significant, with no other meaning.
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night snack time (x2 = 6.45, P = 0.034 .< 0.05), the lower

the rate of excessive body fat percentage.

3.4. Analysis of related factors a�ecting
abdominal obesity of college students

Table 5 data display:

• The age of female college students had a significant effect

on their visceral fat area (F=6.23, P=0.001< 0.05), but

had no effect on visceral fat grade, abdominal obesity rate

(waist circumference ratio), visceral fat weight (kg) and

subcutaneous fat weight (kg): conscious health status, daily

exercise time and daily Internet time had no effect on the

indexes of abdominal obesity.

• Regular exercise habits had a significant effect on visceral fat

area (cm2) and visceral fat grade of female college students

(x2 = 6.59, P= 0.0 7< 0.05; x2 = 9.47, P= 0.033< 0.05). It

shows that the area of visceral fat is significantly smaller and

the grade of visceral fat is significantly lower in those who

have exercise habits: the sleep behavior of college students

had a significant effect on their visceral fat area (cm2) and

visceral fat grade (x2 = 26.11, P = 0.000 < 0.001; x2 =

14.3, P = 0.046 < 0.05). It showed that the better the sleep

behavior, the smaller the visceral fat area and the lower the

visceral fat grade.

4. Discussion

This study found that among the dimensions of health

promoting lifestyle of female college students, self realization

score was the highest, sport participation was the worst, followed

by nutritional behavior. Wenwen et al. (20) conducted a survey

of the current situation of health promoting lifestyle of nursing

college students, which showed that the score of self realization

was the highest, but the score of interpersonal support was

the worst, followed by nutritional behavior. Fengcheng et al.

(21) investigated the health promoting lifestyle of college

students and found that interpersonal support scored the

highest and sport or health responsibility scored the lowest.

Lingyan et al. (22) investigated the health promoting lifestyle

of college students with hypertension in Shanghai and found

that the scores of interpersonal relationship were the highest

and the score of sport behavior and health responsibility

was the lowest. The research results of Guanghui et al. (23)

show that the total score of healthy lifestyle of medical

students is higher than that of other majors, so they believe

that the healthy lifestyle of medical students is more ideal

(24), but some scholars have reached the opposite conclusion

(25). It can be seen that the findings of this study are

basically consistent with the results of previous scholars,

indicating that at present, Chinese college students may pay

more attention to self realization in their health promotion

lifestyle, and ignore sports participation, nutrition and health

responsibility, indicating that college students still have a lot

of room to improve their regular sports behavior and health

care responsibility.

This study found that college students’ self-health status

was significantly positively correlated with their total score of

self realization, sport participation, nutritional behavior and

health promotion, which was also consistent with the research

results of domestic scholar Guanghui (23). College students’

self-health status can predict college students’ healthy lifestyle,

that is, the higher the score of self-health status, the better the

healthy lifestyle. According to the cognitive behavior theory

(26), positive cognition of health responsibility and health

management will be embedded in individual health decision-

making and practice as a continuous driving force, and further

correct or improve their own health-related behaviors. In other

words, college students can improve their exercise, nutrition and

health responsible behavior by strengthening their awareness

of self-health, so as to inhibit health dangerous behaviors such

as smoking, drinking and Internet addiction (27). Jeong et

al. (8) found that the health promoting lifestyle of college

students is closely related to their age, major, leisure needs,

students’ personal characteristics and experience. The higher the

grade, the lower the score of health promoting lifestyle, and

the score of health promoting lifestyle of information college

students is higher than that of other majors. This study did

not analyze the differences in the scores of health promoting

lifestyle among college students of different majors, but found

that senior female college students’ sports participation is

poor, and the total score of health promoting lifestyle is the

lowest, that is, the older they are, the worse their sports

participation and overall health promoting behavior are. This

finding confirms the views of Jeong et al. (8) and other

scholars. Ting survey found that (28), college students’ sports

participation may decrease due to the increase of age, grade,

school work and working time, that is, students’ age has a

significant negative correlation with sports dimensions, and

it is speculated that the reason may be related to school

work pressure.

This study found that those who did not participate in

fixed leisure community activities and lack regular fitness habits

had poor interpersonal support, inactive sport participation,

improper nutrition and low total score of health promotion.

With the increasing trend of adolescent obesity and maintaining

a stationary posture for a long time, it is becoming more

and more important to promote adolescent health, nutrition

and exercise participation. The higher the pleasure value

of participating in leisure activities, the better the health

promoting lifestyle of college students (29, 30). Schwarz et al.

(29) systematically reviewed the impact of leisure game on

teenagers’ health promoting lifestyle, indicating that teenagers’
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participation in leisure tourism has a significant predictive

effect on their self realization, interpersonal support and stress

coping. According to research of Guoxin and Xiaojuan (31),

pleasant sport experience is conducive to the participation

of associations. The more attention paid to lifestyle (such

as interpersonal relationship and schoolwork orientation), the

higher the demand for leisure and entertainment. The views

of these scholars are very consistent with the findings of

this study, that is, college students with fixed art and sport

activity organizations or fixed leisure associations may affect

college students’ overall health promotion lifestyle, interpersonal

support and sport performance.

This study found that college students’ online hours affect

college students’ weight, which is likely to be related to students’

lack of exercise due to too much online time. According to

research of Guozai and Sanren (32), Internet addiction is one

of the important risk factors for the damage of college students’

health behavior. The longer you use the Internet, the lower your

exercise participation and the worse your health quality of life.

This study also found that regular exercise habits may affect

the degree of visceral fat of college students. Relevant studies

have reported that regular exercise is related to body fat content.

The intervention of physical activities can effectively control

the body fat rate and waist circumference of obese students

(33, 34). Joseph et al. (35) found that the weight, body fat weight

and BMI of male students in engineering colleges decreased

after 12 aerobic exercise intervention training; Women who

received 12 weeks of circular training can effectively reduce BMI,

body fat rate, increase muscle mass, and significantly improve

sleep quality (36). Rosa et al. (37) reviewed the improvement

of health-related variables by independent physical activity

intervention and reducing sedentary behavior, which showed

that the results of the two interventions were similar, both

had a significant degradation effect on the body fat percentage

and body fat weight of various obese people and overweight

people, and there was a significant upward trend in physical

index, which could effectively improve body composition and

cardiopulmonary fitness.

This study found that female college students’ sleep behavior

and regular exercise habits have a significant impact on their

visceral fat area and visceral fat level, which is the same as that

found in Theorell-Haglow et al. (38), that is, sleep habits may

affect college students’ visceral fat area. Krittanawong et al. (39)

found that shorter sleep time is a risk factor for cardiovascular

disease and increased mortality. Sleep time less than seven <7 h

(short sleep) and> 9 hohurs (long sleep) will increase the risk of

cardiovascular disease death, especially in the Asian population

and the elderly. Wheaton et al. (40) found that the daily sleep

time of middle school students was negatively correlated with

waist circumference, abdominal diameter and BMI. At the same

time, less sleep time leads to reduced leptin secretion, increased

brain intestinal hormone secretion, and increased appetite, all of

which lead to obesity (41, 42).

5. Conclusions and suggestions

5.1. Conclusions

• Female college students pay more attention to

self-realization in health promotion lifestyle, but ignore

sports participation, nutrition and health responsibility.

However, college students’ self-health statuses can predict

their healthy lifestyles, so college students can enhance

their exercise, nutrition and health responsibility behavior

by strengthening their awareness of self-health.

• Female college students’ participation in leisure activities

and regular fitness habits can significantly predict their

self-realization, interpersonal support and stress coping.

Regular exercise habits may affect the degree of visceral

fat, while Internet hours negatively affect college students’

weight and health quality of life.

• The age of female college students has a significant impact

on their visceral fat area. Regular exercise habits affect their

visceral fat area and visceral fat level, while the better their

sleep behavior, the lower their visceral fat area and visceral

fat level.

5.2. Suggestions

• This study adopts a cross-sectional research design and

lacks long-term follow-up investigation. It may not be

possible to make causal inference on the related factors

affecting health promoting lifestyle and body composition

(state and abdominal obesity). It suggests that future

research can be tracked sustainably.

• This study only takes the students of a comprehensive

university in Central China as the research object, so the

research results cannot be inferred to the female college

students in the whole central region. There may be regional

differences between different regions. It is suggested that

future research can increase the scope of sample size and

expand to the comparison between different schools, so as

to improve the representativeness and value of the research.

Data availability statement

The original contributions presented in the study are

included in the article/supplementary material, further inquiries

can be directed to the corresponding authors.

Ethics statement

This study was approved by the Ethics Committee of School

of Physical Education, Southwest Medical University (Approval

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1069219
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lin and Liu 10.3389/fpubh.2022.1069219

No.: swmu-ty2022002). The patients/participants provided their

written informed consent to participate in this study.

Author contributions

XL contributed to the conception or design of the paper

and drafted the manuscript. HL contributed to the acquisition,

analysis, or interpretation of data for the work. XL and HL have

read and agreed to the published version of the manuscript. All

authors contributed to the article and approved the submitted

version.

Funding

The research is supported by the industry university

cooperation research of the Ministry of Education of China.

The project number is (202101255045). The project name is:

Research on the trainingmode of innovative and entrepreneurial

talents with sport characteristics under the background of

healthy Chinese.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

1. Shiyan W, XuXi Z, Kaige S, Kang H, Sijia L, Xinyi S. Multi group structural
equation model analysis of health belief model of leisure physical activities in high-
risk groups of chronic diseases and healthy groups. J Peking University (Medical
Edition). (2017) 50:711–6. doi: 10.3969/j.issn.1671-167X.2018.04.024

2. Xueli Y, Xuejiao Z, Yamin B, Wenqing N, Yingzhou Y, Xiaoli L, et al.
Analysis of physical activity status and influencing factors in high-risk groups
of chronic diseases. Prevent Control Chronic Dis China. (2016) 2:107–10.
doi: 10.16386/j.cjpccd.issn.1004-6194.2016.02.007

3. Loef B, de Hollander E, Boot CRL, Proper KI. Physical activity of
workers with and without chronic diseases. Prev Med Rep. (2015) 3:30–
5. doi: 10.1016/j.pmedr.2015.11.008

4. Chinese American Professor Expert Network. China First Released the Outline
of “healthy China 2030”: the Next 15 Years Will be an Era of Great Health. Available
online at: http://scholarsupdate.hi2net.com/news.asp?NewsID=25921.

5. Xueqin L, Lin M. Analysis on the relationship between health promoting
lifestyle and depression of college students in Zhengzhou. Chin J Health Educ.
(2018) 34:793–6. doi: 10.16168/j.cnki.issn.1002-9982.2018.09.006

6. Sujun L, Xuena Y. Relationship between health promoting lifestyle and
depression of Uighur college students. Chinese School Health. (2018) 39:871–3.
doi: 10.16835/j.cnki.1000-9817.2018.06.020

7. Nho JH, Chae SW. Effects of a lifestyle intervention on health-promoting
behavior, psychological distress and reproductive health of overweight and obese
female college students. Healthcare. (2021) 9:309. doi: 10.3390/healthcare9030309

8. Jeong GC. Influence of health promoting lifestyle on academic
procrastinationin college students: mediating effect of grit moderated by gender. J
Korean Acad Nurs. (2020) 20:611–22.

9. Aceijas C,Waldhausl S, Lambert N, Cassar S, Bello-Corassa R. Determinants of
health-related lifestyles among university students. Perspect Public Health. (2017)
137:227–36. doi: 10.1177/1757913916666875

10. Giovanni P. Motivation, health-related lifestyles and depression among
university students: a longitudinal analysis. Psychiatry Res. (2018) 260:412–
7. doi: 10.1016/j.psychres.2017.12.009

11. Anton-Paduraru DT, Gotca I, Mocanu V, Popescu V, Iliescu ML, Miftode EG,
et al. Assessment of eating habits and perceived benefits of physical activity and
body attractiveness among adolescents fromNortheastern Romania.Appl Sci-Base.
(2021) 11:11042. doi: 10.3390/app112211042

12. Justamente I, Raudeniece J, Ozolina-Moll L, Guadalupe-Grau A, Reihmane
D. Comparative analysis of the effects of daily eating habits and physical activity

on anthropometric parameters in elementary school children in latvia: pach study.
Nutrients. (2020) 12:3818. doi: 10.3390/nu12123818

13. Munoz GAD, Hoyos AKP, Liberato DPC, Renteria LMM, Sanchez MCQ.
Difference in levels of physical activity, sedentary lifestyle, and eating habits among
university students from different health programs at a private university in Bogota,
Colombia. Revista Espanola DE Nutricion Humanay Dietetica. (2021) 25:8–17.
doi: 10.14306/renhyd.25.1.1007

14. Aars NA, Beldo S, Jacobsen BK, Horsch A, Morseth B, Emaus N, et al.
Association between objectively measured physical activity and longitudinal
changes in body composition in adolescents: the Tromso study fit futures cohort.
BMJ Open. (2020) 10:e036991. doi: 10.1136/bmjopen-2020-036991

15. Cuenca-Garcia M, Huybrechts I, Ruiz JR, Ortega FB, Ottevaere C,
Gonzalez-Gross M, et al. Clustering of multiple lifestyle behaviors and health-
related fitness in european adolescents. J Nutr Educ Behav. (2013) 45:549–
57. doi: 10.1016/j.jneb.2013.02.006

16. Toselli S, Grigoletto A, Zaccagni L, Rinaldo N, Badicu G, Grosz WR,
et al. Body image perception and body composition in early adolescents:
a longitudinal study of an Italian cohort. BMC Public Health. (2021)
21:1381. doi: 10.1186/s12889-021-11458-5

17. Harmouche-Karaki M, Mahfouz M, Mahfouz Y, Fakhoury-Sayegh N,
Helou K. Combined effect of physical activity and sedentary behavior
on body composition in university students. Clin Nutr. (2020) 39:1517–
24. doi: 10.1016/j.clnu.2019.06.015

18. Smith TJ, White A, Hadden L, Young AJ, Marriott BP. Associations between
mental health disorders and body mass index among military personnel. Am J
Health Behav. (2014) 38:529–40. doi: 10.5993/AJHB.38.4.6

19. Chen MY, Wang EK, Yang RJ, Liou YM. Adolescent health promotion
scale: development and psychometric testing. Public Health Nurs. (2003) 20:104–
10. doi: 10.1046/j.1525-1446.2003.20204.x

20.Wenwen P,Wenjing T, Hanyu L. Analysis on the current situation and related
factors of College Students’ health promoting lifestyle. General nursing. (2020)
18:2182–7. doi: 10.12104/j.issn.1674-4748.2020.18.002

21. Fengcheng T, Wenling S, Shuling H. Discussion on the implementation of
health promoting lifestyle of college students and its related factors. J Hum Factors.
(2015) 17:27–38. doi: 10.6273/JES.2015.17(01).03

22. Lingyan T, Youqing P. Analysis on the current situation and influencing
factors of health promoting lifestyle of college students with hypertension in
Shanghai. Prev Med. (2020) 1:1–4. doi: 10.12183/j.scjpm.2020.0001

Frontiers in PublicHealth 11 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1069219
https://doi.org/10.3969/j.issn.1671-167X.2018.04.024
https://doi.org/10.16386/j.cjpccd.issn.1004-6194.2016.02.007
https://doi.org/10.1016/j.pmedr.2015.11.008
http://scholarsupdate.hi2net.com/news.asp?NewsID=25921
https://doi.org/10.16168/j.cnki.issn.1002-9982.2018.09.006
https://doi.org/10.16835/j.cnki.1000-9817.2018.06.020
https://doi.org/10.3390/healthcare9030309
https://doi.org/10.1177/1757913916666875
https://doi.org/10.1016/j.psychres.2017.12.009
https://doi.org/10.3390/app112211042
https://doi.org/10.3390/nu12123818
https://doi.org/10.14306/renhyd.25.1.1007
https://doi.org/10.1136/bmjopen-2020-036991
https://doi.org/10.1016/j.jneb.2013.02.006
https://doi.org/10.1186/s12889-021-11458-5
https://doi.org/10.1016/j.clnu.2019.06.015
https://doi.org/10.5993/AJHB.38.4.6
https://doi.org/10.1046/j.1525-1446.2003.20204.x
https://doi.org/10.12104/j.issn.1674-4748.2020.18.002
https://doi.org/10.6273/JES.2015.17(01).03
https://doi.org/10.12183/j.scjpm.2020.0001
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Lin and Liu 10.3389/fpubh.2022.1069219

23. Guanghui C, Yongtian Y, Mingzhou W, Kexin Y, Jiaqin L. Relationship
between electronic health literacy and healthy lifestyle of medical students. Chinese
School Health. (2020) 41:936–8. doi: 10.16835/j.cnki.1000-9817.2020.06.037

24. Yuzhou L, Jixin Y, Ge Z. “Physique” to “health promotion”: the hot evolution
of students’ Physique Research in China. J Shenyang Sport Uni. (2019) 38:94–100.
doi: 10.3969/j.issn.1004-0560.2019.01.015

25. Guowei J, Yinghui J, Xue B, Huiying L, Ying X. Research progress on the
current situation of College Students’ lifestyle and its influencing factors. Health
Edu China. (2015) 31:396–401. doi: 10.16168/j.cnki.issn.1002-9982.2015.04.015

26. Wilkerson AH, Bridges CN, Wu C, McClendon ME, Walsh SM,
Patterson M, et al. Process evaluation of the BearStand behavioral intervention:
a social cognitive theory-based approach to reduce occupational sedentary
behavior. Journal of Occupational and Environmental Medicine. (2019) 61:927–
35. doi: 10.1097/JOM.0000000000001704

27. Li SJ, Cui GH, Kaminga AC, Cheng SX, Xu HL. Associations between
health literacy, eHealth literacy, and COVID-19-related health behaviors among
chinese college students: cross-sectional online study. J Med Internet Res. (2021)
23:e25600. doi: 10.2196/25600

28. Ting L. Sports mental behaviours of college students based on
cluster analysis. J Discret Math Sci Cryptogr. (2018) 21:1299–1304.
doi: 10.1080/09720529.2018.1526405

29. Schwarz AF, Huertas-Delgado FJ, Cardon G, DeSmet A. Design features
associated with user engagement in digital games for healthy lifestyle promotion
in youth: a systematic review of qualitative and quantitative studies. Games Health
J. (2020) 9:150–63. doi: 10.1089/g4h.2019.0058

30. Lolokote S, Hidru TH Li XF. Do socio-cultural factors influence college
students’ self-rated health status and health-promoting lifestyles? A cross-
sectional multicenter study in Dalian, China. BMC Public Health. (2017) 17:478–
82. doi: 10.1186/s12889-017-4411-8

31. Guoxin C, Peixie W, Xiaojuan L. A study on the correlation
between students’ lifestyle and participation motivation in sports
associations in Colleges and universities. J Sports Knowledge. (2007)
4:135–44. doi: 10.29596/BGYY.200706.0014

32. Guozai L, Sanren L. Correlation between Internet addiction and healthy
quality of life of college students at different stages of sports participation. J Yongda.
(2011) 11:1–12. doi: 10.30179/BYTITC.201106.0001

33. Sepulveda AR, Solano S, BlancoM. Feasibility, acceptability, and effectiveness
of a multidisciplinary intervention in childhood obesity from primary care:
Nutrition, physical activity, emotional regulation, and family. Eur Eat Dis. (2019)
28:?184–98. doi: 10.1002/erv.2702

34. Godfrey KM, Schumacher LM, Butryn ML, Forman EM. Physical activity
intentions and behaviormediate treatment response in an acceptance-based weight
loss intervention. Ann Behav Med. (2019) 53:1009–19. doi: 10.1093/abm/kaz011

35. Joseph RP, Pekmezi D, Dutton GR, Cherrington AL, Kim YI, Allison JJ,
et al. Results of a culturally adapted internet-enhanced physical activity pilot
intervention for overweight and obese young adult African American Women. J
Transcultural Nurs. (2016) 27:136–46. doi: 10.1177/1043659614539176

36. Zixian Y, Huang Juanjuan H. Effects of 12 week loop training on
female body composition and sleep quality. Sport Educ Soc. (2015) 14:102–
14. doi: 10.6169/NCYUJPEHR.14.2.09

37. Rosa RMA, Pernia JAC, Vazquez CC, Cruz JD. Autonomous physical activity
based program versus aerobic exercise based interventions to improve health and
cardiovascular status in sedentary overweight adults: a review. J Human Sport Exer.
(2018) 13:S296–308. doi: 10.14198/jhse.2018.13.Proc2.14

38. Theorell-Haglow J, Berne C, Janson C, Sahlin C, Lindberg E. Associations
between short sleep duration and central obesity in women. Sleep. (2010) 33:593–
8. doi: 10.1093/sleep/33.5.593

39. Krittanawong C, Tunhasiriwet A, Wang Z, Zhang HJ, Farrell AM,
Chirapongsathorn S, et al. Association between short and long sleep durations and
cardiovascular outcomes: a systematic review andmeta-analysis. EurHeart J -Acute
Cardiovas Care. (2019) 8:762–70. doi: 10.1177/2048872617741733

40. Wheaton AG, Jones SE, Cooper AC, Croft JB. Short sleep duration among
middle school and high school students-United States, 2015.Mmwr-Morbidity and
Mortality Weekly Repory. (2018) 67:85–90. doi: 10.15585/mmwr.mm6703a1

41. Anujuo K, Stronks K, Snijder MB, Jean-Louis G, Rutters F, van den Born
BJ, et al. Relationship between short sleep duration and cardiovascular risk
factors in a multi-ethnic cohort - the helius study. Sleep Med. (2015) 16:1482–
8. doi: 10.1016/j.sleep.2015.08.014

42. Kjeldsen JS, Hjorth MF, Andersen R, Michaelsen KF, Tetens I, Astrup A,
et al. Short sleep duration and large variability in sleep duration are independently
associated with dietary risk factors for obesity in Danish school children. Int J Obes.
(2014) 38:32–9. doi: 10.1038/ijo.2013.147

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1069219
https://doi.org/10.16835/j.cnki.1000-9817.2020.06.037
https://doi.org/10.3969/j.issn.1004-0560.2019.01.015
https://doi.org/10.16168/j.cnki.issn.1002-9982.2015.04.015
https://doi.org/10.1097/JOM.0000000000001704
https://doi.org/10.2196/25600
https://doi.org/10.1080/09720529.2018.1526405
https://doi.org/10.1089/g4h.2019.0058
https://doi.org/10.1186/s12889-017-4411-8
https://doi.org/10.29596/BGYY.200706.0014
https://doi.org/10.30179/BYTITC.201106.0001
https://doi.org/10.1002/erv.2702
https://doi.org/10.1093/abm/kaz011
https://doi.org/10.1177/1043659614539176
https://doi.org/10.6169/NCYUJPEHR.14.2.09
https://doi.org/10.14198/jhse.2018.13.Proc2.14
https://doi.org/10.1093/sleep/33.5.593
https://doi.org/10.1177/2048872617741733
https://doi.org/10.15585/mmwr.mm6703a1
https://doi.org/10.1016/j.sleep.2015.08.014
https://doi.org/10.1038/ijo.2013.147
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	A study on the effects of health behavior and sports participation on female college students' body mass index and healthy promoting lifestyle
	1. Introduction
	2. Research object and method
	2.1. Research object
	2.2. Data collections and research ethics
	2.3. Research methods
	2.3.1. Questionnaire survey method
	2.3.2. Measurement method
	2.3.3. Mathematical statistics


	3. Results
	3.1 Descriptive analyses of demographic variables of college students
	3.2. Influence of demographic variables on health promoting lifestyle of female college students
	3.3. Influence of demographic variables on body shape (body weight, BMI, body fat weight, muscle mass) of college students
	3.4. Analysis of related factors affecting abdominal obesity of college students

	4. Discussion
	5. Conclusions and suggestions
	5.1. Conclusions
	5.2. Suggestions

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


