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Abstract: This study aimed to examine the effect of a lifestyle intervention (LSI) on overweight or
obese female university students. Participants: A total of 53 overweight or obese female college
students participated. This study was conducted from May to December 2017 in Jeonbuk Province,
South Korea. A quasi-experimental design using a non-equivalent control group pretest-posttest
was used. The LSI consisted of providing health information, individual health counseling, lifestyle
monitoring, and effective support based on the interaction model of client health behavior, which was
implemented for 12 weeks. Significant group differences were found in health-promoting behavior,
psychological distress, reproductive health, body weight, body fat, and triglyceride level among
participants. LSIs are effective in improving health-promoting behavior, psychological distress,
reproductive health, and body composition. Therefore, healthcare providers should develop and
apply LSIs through interaction for overweight or obese female college students.
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1. Introduction

In the United States, the prevalence of obesity in women aged 20-39 was 36.5% in 2015-
2016, and it has been increasing since 1999 [1]. In South Korea, the prevalence of obesity in
women aged 19-29 continuously increased from 13.8% in 2016 to 16.2% in 2017 [2]. Weight
gain leads to the risk of cardiovascular disease, type 2 diabetes, cancer, osteoarthritis,
asthma, psychological stress, and reproductive health issues across the population; college
students are not resistant to the health impact of such weight gain [3]. Overweight and
obese college students, particularly women, have a 12% and 33% higher risk of experiencing
blood pressure and coronary heart issues, respectively, than normal-weight individuals [4].
In addition, overweight and obese female students have higher rates of depression, stress,
panic disorders, stigmatization, and lower academic achievement [5,6]. Further, obesity
with women impacts reproductive health, as it is associated with an increased risk of
amenorrhea, irregular menstruation, infertility, and pregnancy complications (e.g., stillbirth
and miscarriage) [7,8].

College students face various challenges during this life period; they must adapt to
new situations, create new environments and social networks, and develop autonomy [9].
Healthy lifestyles formed during this period have a great influence on an individual’s future
health. Despite the importance of creating healthy habits as young adults, most students
usually start drinking and smoking after entering college, and they adopt unhealthy
lifestyles, including detrimental eating habits, lack of exercise, and ineffective stress coping
mechanisms [10]. In a study of college students, only 38% of the females consumed three
meals a day; and they ate more sweets and drank more wine or beer than males [11].
Women in their 20s had only 14.5% of the required muscular exercise and 9.9% of the
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aerobic physical activity and strength exercise; this was twice as low as that of men [12].
In addition, female students have lower health-promotion behaviors for physical activity
and nutrition than male students [13]; therefore, it is necessary to make efforts to improve
female students” healthy lifestyles.

Lifestyle in female college students is related to psychological and reproductive health.
In a study of 275 female students, more than 44% had depression and anxiety, which
were positively correlated with healthy lifestyles [14]. In addition, healthy lifestyles were
associated with high reproductive health knowledge, attitudes, and behaviors, and regular
menstruation [14]. In another study of 250 female university students in Iran, there were
differences in diet, physical activity, and social relationships between subjects with and
without dysmenorrhea [15].

Various lifestyle interventions (LSI) for overweight and obese college students have
been reported to be effective in many areas. In a review of LSIs among college students,
LSIs resulted in improvement in weight loss, fruit and vegetable consumption, health
behaviors, and physical fitness [16]. In the Project WebHealth study of 653 undergraduate
students at 8 universities in the United States, the weight-related health behaviors of the
participants improved [17]. In a randomized study of 417 university students, vitamin,
fruit, egg, mild, and diary products increased while processed food intake decreased [18].
However, despite the ongoing obesity control effect, the prevalence of overweight and
obesity in female college students keeps increasing, and health-related problems continue.

It has been reported that the lifestyle of female college students is related to their
physical, psychological, and reproductive health. Accordingly, it is necessary to develop
and implement LSI programs to improve female college students’ physical, psychological,
and reproductive health.

Thus, the purpose of this study was to (a) develop an LSI and (b) identify the effects
of the intervention on the following outcomes: health-promoting behavior, psychological
distress, and reproductive health of overweight and obese female college students.

2. Materials and Methods
2.1. Design

The study followed a quasi-experimental design using a non-equivalent control group
pretest-post design to investigate the effects of an LSI on overweight and obese university
women. A research notice, including the researcher’s contact information, was posted
on the online and offline bulletin boards of universities to recruit participants. Among
the students who met the inclusion criteria, female students who agreed to participate
in the research were included. The investigator provided information on the research
(e.g., research progress, methods, period, data collection procedures, benefits and harms
from the research, and compensation); after obtaining consent for research, data were
collected. The students who were in contact with the investigators at university A were
assigned to the experimental group, students in contact at university B were assigned to
the control groups.

2.2. Participants

The participants were overweight and obese women from two universities in Jeonbuk,
South Korea. The study took place from May to December 2017. The inclusion criteria
were (i) being 20-30 years old and (ii) having a body mass index (BMI) > of 23 kg/ m?. The
exclusion criteria included (i) being diagnosed with a neurological disorder (e.g., paresis,
stroke, Parkinson’s disease), (ii) acute heart impairment (e.g., uncontrolled hypertension,
congestive heart failure), (iii) unstable chronic illness (e.g., uncontrolled diabetes mellitus,
malignancies), (iv) severe musculoskeletal impairment (e.g., inability to participate in the
programs), and (v) refusal to participate in the study.

The G*power 3.1.9.2 statistical analysis was used to estimate the sample size for the
t-test analysis with a significance level of 0.05, power of 0.8, and effect size of 0.8. The
effect size of 1.0 was based on a previous LSI for obese and overweight women [19]. The
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minimum sample size was calculated as 21 per group. A total of 50 participants were
selected, with 25 subjects in each group, to deal with a predicted dropout rate of 20%. A
total of 53 women were screened, three of whom were excluded because of body mass
index < 23 kg/m?. The final 50 women were assigned to either the experimental (n = 25) or
the control (n = 25) groups. After completing the pretest, four subjects in the experimental
group declined to participate in the program; in the control group, two subjects declined to
complete the posttest. Finally, 44 women participated, 21 in the experimental group and 23
in the control group, with a 17.0% dropout rate (Figure 1).

Enrollment | l Assessed for eligibility (n = 53) |

Excluded ( n =3)
Body mass index (<23) (n = 3)

l Allocation l

Experimental group (n = 25) Control group (n = 23)

l Follow-up

Declined to complete the program (n = 4 ) Declined to complete the

post-questionnaire (n = 2)

| Analysis l
Analyzed (n = 21) | \ Analyzed (n = 23)

Figure 1. Flow diagram of participant enrollment in the study.

2.3. Conceptual Framework

In this study, Cox’s interaction model of client health behavior (IMCHB) [20] was
applied to develop an LSI to improve health-promoting behaviors, psychological and repro-
ductive health through systematic and continuous interaction with professionals. The IM-
CHB emphasizes client singularity, client professional interaction, and health outcomes [19].
The client’s singularity includes background, social influence, previous healthcare expe-
rience, environmental resources, and health status resources. Therefore, we collected
information on age, religion, education, alcohol assumption, hours of sleep, body weight,
BMI, and health status of women. Intrinsic motivation, cognitive appraisal, and affective
response were linked to the health outcome since they would affect the health outcome by
providing intervention. Affective support as an element of client-professional interaction
refers to attending to the client’s level of emotional arousal, which includes listening, praise,
and encouragement. The health information contained healthy nutrition, physical activity,
and stress management. Decisional control refers to the individual’s expectations of having
the power to make decisions based on the consequences, which included telephone call
counseling. Moreover, professional /technical competencies are promoted by professionals
via health counseling and monitoring of lifestyle. Health outcomes were measured for
health-promoting behaviors, psychological, reproductive health, and body composition
(Figure 2).
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Figure 2. Conceptual framework.

2.4. Lifestyle Intervention based on the Interaction Model of Client Health Behavior

We developed an LSI based on the IMCBH based on previous literature on LSI [19,21].

The LSI was composed of 12 weekly sessions, four categories of health information
(nutrition, physical activity, and stress management), individual health counseling, lifestyle
monitoring, and affective support [19,21].

The health information session was conducted seven times, addressing the importance
of a healthy lifestyle (nutrition, physical activity, and stress management) for physical,
psychological, and reproductive health by the group. Nutritional education focused on
the weight control diet, diet behaviors, and diet recipes. Physical activity was conducted
by registered physiotherapists on flexibility, resistance, and neurovascular training. The
stress management intervention included knowing oneself and strategies for self-respect.
Further, individual counseling included lessons on lifestyle patterns, body composition,
nutrition, physical activity, stress-related overweight or obesity, and overall health.

After the 12 sessions, an intervention continued to maintain subjects’ lifestyle modifica-
tions. Researchers monitored and encouraged subjects via telephone call or short message
system every week. For emotional support, the professionals used listening, praise, and
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encouragement techniques throughout the entire program (Table 1). The experimental
group participated in a twelve-session program; the control group was provided a booklet
on health management for obese women, and after the intervention, if the subjects in the
control group want to program information, LSI was summarized and provided.

Table 1. Contents of the lifestyle intervention.

Session

Contents

Interaction

Method

Minutes

Introduction the program contents and schedule

Health information: the importance of a healthy lifestyle
for physical, psychological and reproductive health
Provision of an educational booklet including a diary for
food and daily activity

Affective support: encouragement and reinforcement for
participating in the program

Individual

Face-to-face

60

Health information: nutrition for weight control
(low-calorie diet, healthy diet)

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

IndividualGroup

Face-to-face

60

Individual health counseling: lifestyle patterns and body
composition

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

Individual

Face-to-face

60

Health information: the importance of physical activity
Physical activity: flexibility training, resistance training,
neurovascular training

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

IndividualGroup

Face-to-face

60

Individual health counseling: physical activity

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

Individual

Face-to-face

60

Health information: stress management (knowing oneself)
Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

IndividualGroup

Face-to-face

60

Individual health counseling: stress-related overweight or
obesity

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

Individual

Face-to-face

60

Health information: nutrition for weight control (diet
behaviors and recipes)

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

IndividualGroup

Face-to-face

60

Individual health counseling: overall health

Lifestyle monitoring

Affective support: encouragement and reinforcement of
healthy lifestyle

Individual

Face-to-face

60

10

Health information: various methods of physical exercise
Physical activity: flexibility training, resistance training,
neurovascular training

Affective support: encouragement and reinforcement of
healthy lifestyle

IndividualGroup

Face-to-face

60




Healthcare 2021, 9, 309

6 of 13

Table 1. Cont.

Session Contents Interaction Method Minutes
Health information: stress management (strategies for
self-respecting)
11 Lifestyle monitoring IndividualGroup Face-to-face 60
Affective support: encouragement and reinforcement of
healthy lifestyle
1 Lifestyle monitoring: support, reinforcement, and reward Individual Face-to-face 60

Evaluation of the program

2.5. Outcome Measures
2.5.1. Health-Promoting Lifestyle Profile II (HPLP II)

Health-promoting lifestyle behaviors were measured using the Health-Promoting

Lifestyle Profile II questionnaire (HPLP-II). The HPLP was first developed by
Walker et al. [22]; the HPLP II questionnaire is the revised version. This questionnaire
includes six subscales (health responsibility, physical activity, nutrition, spiritual growth,
interpersonal relationships, and stress management) and 52 items rated on a four-point
Likert scale (ranging 1-4). The total score is the mean of responses for each subscale and
for all items. Higher scores indicate better health-promoting lifestyle behavior. The Korean
version of the HPLP-II has well-established validity and reliability [23]. In this study,
the Cronbach’s alpha for HPLP-II was 0.92, and Cronbach’s alphas of the subscales were
0.80 for health responsibility, 0.80 for physical activity, 0.74 for nutrition, 0.90 for spiritual
growth, 0.84 for interpersonal relationships, and 0.74 for stress management.

2.5.2. Depression, Anxiety, and Stress Scale-21 (DASS-21)

Psychological distress was measured using the depression, anxiety, and stress scale

(DASS-21) [24]. This 21-item scale contains three subscales: depression (seven items),
anxiety (seven items), and stress (seven items). Each item is scored on a four-point Likert
scale ranging from 0 to 3 points; higher scores indicate higher psychological distress. The
Korean version of the DASS-21 has well-established reliability and validity [25]. The
Cronbach’s alpha in the current study was 0.85 for the total score, 0.73 for depression, 0.76
for anxiety, and 0.80 for stress.

2.5.3. Reproductive Health

Reproductive health referred to the knowledge, attitudes, and behaviors related to
reproductive health, dysmenorrhea, gynecologic symptoms, and LH/FSH ratio. (i) The
reproductive health knowledge scale (35 items) was used; it measures knowledge of
structure and function of the reproductive system, pregnancy, birth, contraception, sexually
transmitted disease, and cancer of the reproductive system [26]. Cronbach’s alpha was
0.71 in the current study. (ii) The 12-item reproductive health attitude scale is scored
on a five-point Likert scale; higher scores indicate better reproductive attitude [26]. The
Cronbach’s alpha was 0.79 in the current study. (iii) The reproductive health behavior scale
contains 18 items, including safe sex, sexual responsibility, genital health management,
sexually transmitted disease prevention, and genital hygiene [27]. Reproductive health
knowledge and attitude scales have established validity and reliability in Korean university
students [13]. (iv) Dysmenorrhea was measured on a scale from no pain at all (0 points) to
unbearable severe pain (10 points). (v) We identified the gynecologic symptoms among the
reproductive health indicators presented by the World Health Organization (WHO) [28]:
abnormal vaginal discharge, genital itching, genital pain, irregular vaginal spotting, and
genital warts that occur mostly in reproductive-age women. Multiple responses were made
for subjective and objective symptoms, and one or more cases were defined as having
gynecologic symptoms. (vi) luteinizing hormone (LH) and follicular-stimulating hormone
(FSH) were measured before the first seven days of the menstruation cycle; insufficient FSH
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levels and increased LH levels contribute to impaired follicular development and ovarian
androgen production [29].

2.5.4. Body Composition

Body composition was assessed according to body weight, BMI, body fat, abdominal
fat, high-density lipoprotein (HDL),(low-density lipoprotein (LDL), triglyceride (TG), and
glucose. A bioelectrical impedance analysis device (InBody 270) (InBody, Seoul, Korea) was
used to examine body composition after fasting. The accuracy of this device had 93-96% in
measurement of muscle, fat, and body water [30]. Blood tests were performed after fasting
from midnight before the test. We identified demographic factors such as age and religion,
as well as lifestyle-related characteristics such as smoking, alcohol consumption, and hours
of sleep.

2.6. Ethical Considerations and Statistical Analysis

The study was approved by the Institutional Review Board (IRB-2017-03-006-003)
at the Jeonbuk National University and the Helsinki Declaration of 1975. All subjects
provided written consent after being informed of the study process, benefits, risks, and
voluntary participation and withdrawal.

The SPSS version 25.0 (IBM SPSS Statistics for Windows, IBM Corp., Armonk, NY,
USA) was used for statistical analyses. An independent f-test and chi-squared test were
used to verify homogeneity between the experimental and control groups, and the nor-
mality of the data was confirmed using the Shapiro-Wilk test. Descriptive statistics were
calculated to identify participants’ general characteristics. An independent t-test was used
to examine differences between the pretest and posttest results to compare the intervention
effects between the experimental and control groups. An analysis of covariance (ANCOVA)
was used for variables that were not homogenous in the pretest; the pretest value was used
as a covariate in the posttest, and the posttest value was determined. A two-tailed p < 0.05
value was set as statistically significant.

3. Results
3.1. Homogeneity Test for General Characteristics and Variables between Groups

No statistically significant differences were found in the pretest, with the exception of
the variables for physical activity, nutrition, and LH/FSH ratio (Table 2).

Table 2. Homogeneity test for participant characteristics and variables in the experimental and control groups (N = 44).

Characteristics

Exp (n =21) Cont (n =23)
Classification x%, torz 14
M =+ SD or n (%) M =+ SD or n (%)

General Characteristics

Age (years) 227 +25 22.1+£26 0.805 0.425

Religion Yes 8 (38.1) 8 (34.8) 0.052 1.000
No 13 (61.9) 15 (65.2)

Smoking Yes 2(9.5) 1(4.3) 0.463 0.599
No 19 (90.5) 22 (95.7)

Alcohol consumption Yes 4 (19.0) 7 (30.4) 0.759 0.494
No 17 (81.0) 16 (69.6)

Hours of sleep 6.55 + 1.45 6.52 + 1.51 0.058 0.954

Variables

HPLP II 2.42 +0.30 2.24 +0.39 1.684 0.100

HR 2.13+048 1.88 +0.49 1.684 0.100

PA 2.08 +0.52 1.75 + 0.49 2.182 0.035

NUT 225+ 043 1.90 + 0.52 2.436 0.019

SG 2.60 + 0.40 2.52 + 0.58 0.502 0.618

IR 3.02 £+ 047 3.16 £ 0.63 —0.903 0.372

SM 2.42 +0.43 2.20 +£0.53 1.545 0.130
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Table 2. Cont.
Exp (n =21) Cont (n = 23)
Characteristics Classification X2, torz 14
M =+ SD or n (%) M = SD or n (%)
DASS-21 15.71 £ 6.96 15.09 £ 0.30 0.252 0.803
Depression 419 +3.34 452 +3.02 —0.346 0.731
Anxiety 3.62+3.11 3.52+341 0.314 0.922
Stress 791 £ 3.40 5.04 £ 4.82 0.679 0.501
Reproductive health
Knowledge 21.24 +4.38 22.48 +3.40 —0.986 0.330
Attitude 46.86 £ 5.24 48.61 £ 5.30 —1.101 0.277
Behavior 62.71 4+ 3.49 61.83 = 4.58 0.718 0.477
Dysmenorrhea 3.93 +2.51 450 £ 2.54 —0.749 0.458
Gynecologic symptom (n) 0.71+£0.78 0.52 +0.90 0.755 0.455
Yes 11 (52.4) 7(30.4) 2.187 0.220
No 10 (47.6) 16 (69.6)
LH/FSH ratio 0.67 £ 0.42 1.11 £ 0.52 —3.082 0.004
Body composition
BW (kg) 68.65 = 10.04 67.68 + 9.68 0.326 0.746
BMI (kg/m?) 26.33 £ 2.68 26.05 + 3.57 0.295 0.770
Body fat (%) 36.63 + 4.40 3593 +6.17 0.428 0.671
Abdominal fat (%) 0.86 £ 0.05 0.88 £ 0.04 —1.691 0.098
HDL 56.38 + 10.91 57.09 &+ 14.10 —0.184 0.855
LDL 105.90 £ 30.87 107.00 £ 24.72 —0.130 0.897
TG 89.43 + 38.42 91.48 + 26.62 —0.207 0.837
Glucose 84.71 + 8.64 84.09 £ 8.01 0.250 0.804

Cont: control group; Exp: experimental group; HPLP II: health-promoting lifestyle profile II; HR: health responsibility; PA: physical activity;
NUT: nutrition; SG: spiritual growth; IR: interpersonal relationships; SM: stress management; DASS-21: depression anxiety stress scale-21;
LH: luteinizing hormone; FSH: follicular-stimulating hormone; BW: body weight; BMI: body mass index; HDL: high-density lipoprotein;

LDL: low-density lipoprotein; TG: triglyceride.

3.2. Effects of the Lifestyle Intervention Based on the Interaction Model of Client Health Behavior

The overall HPLP-II scores in the experimental group were significantly higher than
the control group (effect size (ES, Cohen’s d) = 0.70), and some sub-dimensions were
significantly higher (ES = 0.57~0.70). Overall, DASS-21 scores were significantly lower
in the experimental group than in the control group (ES = 0.97) and the sub-dimensions
between groups (ES = 0.75~0.86). Scores for reproductive knowledge (ES = 0.96), attitude
(ES = 0.82), and behavior (ES = 0.66) were significantly higher in the experimental group
than in the control group. Finally, body weight (ES = 1.23), BMI (ES = 1.28), body fat
(ES =0.72), and TG level (ES = 0.66) significantly decreased in the experimental group
compared to the control group (Table 3).

Table 3. Effects of the lifestyle intervention on health-promoting lifestyle, psychological distress, reproductive health, and
body composition in the experimental and control groups (N = 44).

Pretest Posttest Difference
Characteristics Groups (before LSI) (after 12-Week LSI) (Post-Pre) LE X2 orz p Cohen’sd
M =+ SD or n (%) M =+ SD or n (%) M =+ SD or n (%)
HPLPII Exp 242 +0.30 2.65 + 0.45 0.23 +0.32 2.311 0.026 0.70
Cont 2.24 £0.39 227 +£0.42 0.02 £ 0.28
HR Exp 213 £0.48 2.26 +0.57 0.13 £ 0.42 0.937 0.354 0.28
Cont 1.88 + 0.49 1.90 + 047 0.02 + 0.38
PA? Exp 2.08 £ 0.52 2.48 + 0.68 0.40 + 0.62 7.718 0.011 0.57
Cont 1.75 + 0.49 1.80 £ —0.60 0.05 £ 0.61
NUT Exp 2.25+043 2.81 £ 0.96 0.56 £+ 0.78 4531 0.039 0.70
Cont 1.90 + 0.52 2.02 £+ 0.58 0.13 £ 0.41
SG Exp 2.60 £+ 0.40 2.52 + 0.62 —0.08 + 0.58 —0.069 0.946 0.14
Cont 2.52 +£0.58 2.53 £ 0.67 0.00 £ 0.53
IR Exp 3.02 + 047 3.12 +£0.49 0.10 + 0.44 2.116 0.040 0.64
Cont 3.16 £ 0.63 3.00 £+ 0.53 —0.16 + 0.37
SM Exp 242 +0.43 2.71 £+ 0.60 0.29 + 0.44 1.516 0.137 0.45
Cot 2.20 £0.53 2.29 £+ 0.56 0.10 + 0.40
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Table 3. Cont.
Pretest Posttest Difference
Characteristics Groups (before LSI) (after 12-Week LSI) (Post-Pre) LE X2 orz p Cohen’sd
M+SDorn(%) M=+ SDorn (%) M =+ SD or n (%)

DASS-21 Exp 15.71 £+ 6.96 11.29 £ 891 —5.48 + 8.00 -3.197 0.003 0.97
Cont 15.09 £ 0.30 16.26 + 12.81 3.57 + 1047

Depression Exp 4.19 +3.34 2.95 £+ 3.50 —1.52+2.80 —2.504 0.016 0.75
Cont 4.52 +3.02 478 +£4.75 1.13 £+ 4.05

Anxiety Exp 3.62 +3.11 233 +191 —129+2.78 —2.841 0.007 0.86
Cont 3.52 + 341 448 +3.82 1.30 £3.23

Stress Exp 791 + 3.40 6.00 + 4.46 —2.67 £4.78 —2.638 0.012 0.80
Cont 5.04 +4.82 7.00 + 5.54 1.13 +4.76

Reproductive health

Knowledge Exp 21.24 +£4.38 23.52 + 3.64 277 +3.74 3.180 0.003 0.96
Cont 2248 £3.40 23.04 + 448 —0.39 £ 2.81

Attitude Exp 46.86 +5.24 48.95 + 6.00 2.96 4+ 3.29 2.731 0.009 0.82
Cont 48.61 £+ 5.30 47.04 £9.55 —2.17 + 8.00

Behavior Exp 62.71 + 3.49 65.24 + 5.39 3.67 +4.69 2.167 0.036 0.66
Cont 61.83 +4.58 62.17 £7.20 0.26 + 5.63

Dysmenorrhea Exp 393 + 251 343+ 251 —0.50 + 1.26 —1.322 0.193 0.40
Cont 4.50 + 2.54 448 +2.43 0.15+1.91

Gyn symptom (n) Exp 0.71 +0.78 0.48 £ 0.60 —0.24 +£0.77 —0.091 0.928 0.03
Cont 0.52 +0.90 0.30 + 0.47 —0.22 +0.74

Yes Exp 11 (52.4) 9 (42.9) 0.732 0.533
Cont 7 (30.4) 7 (30.4)

LH/FSH ratio ® Exp 0.67 +0.42 0.96 + 0.64 0.26 + 0.54 0.032 0.586 0.53
Con 1.11 £0.52 1.05 £ 0.52 —0.06 £+ 0.66

Body composition

BW (kg) Exp 68.65 + 10.04 66.97 £+ 9.30 —1.69 +2.43 —4.087 <0.001 1.23
Cont 67.68 +9.68 68.49 +9.62 0.81 + 1.57

BMI (kg/m?) Exp 26.33 +2.68 25.68 4 2.46 —0.65 + 0.89 —4.235 <0.001 1.28
Cont 26.05 + 3.57 26.38 + 3.70 0.33 +0.63

Body fat (%) Exp 36.63 + 4.40 36.37 £ 4.94 —0.26 £+ 2.05 —2.402 0.021 0.72
Cont 3593 +6.17 37.70 +£5.13 1.76 +£3.32

Abdominal fat (%) Exp 0.86 & 0.05 0.88 + 0.04 0.02 +0.03 —0.657 0.515 0.28
Cont 0.88 & 0.04 0.91 + 0.05 0.03 & 0.04

HDL Exp 56.38 + 10.91 59.19 £+ 11.52 2.81 +8.23 0.588 0.559 0.18
Cont 57.09 + 14.10 58.22 + 11.06 1.13 £10.45

LDL Exp 105.90 + 30.87 98.38 + 27.38 —7.53 +13.73 —0.074 0.941 0.02
Cont 107.00 4 24.72 99.87 + 17.35 —7.13 +20.33

TG Exp 89.43 + 38.42 79.67 + 27.75 —9.76 + 33.50 —2.188 0.034 0.66
Cont 91.48 + 26.62 101.00 + 31.34 9.52 + 24.66

Glucose Exp 84.71 + 8.64 83.05 + 8.68 —1.67 +8.82 —0.344 0.732 0.10
Cont 84.09 + 8.01 83.48 £9.77 —0.61 +11.28

Cont: control group; Exp: experimental group; Gyn: gynecologic; HPLP II: health-promoting lifestyle profile II; HR: health responsibility;
PA: physical activity; NUT: nutrition; SG: spiritual growth; IR: interpersonal relationships; SM: stress management; DASS-21: depression
anxiety stress scale-21; LH: luteinizing hormone; FSH: follicular-stimulating hormone; BW: body weight; BMI: body mass index; HDL:
high-density lipoprotein; LDL: low-density lipoprotein; TG: triglyceride. * ANCOVA.

4. Discussion

The purpose of this study was to investigate the effects of a 12-week LSI on health-
promoting-behavior, psychological distress, reproductive health, and body composition
index of overweight or obese female college students based on the IMCHB. The LSI was
found to be effective in improving health-promoting-behaviors, psychological distress,
reproductive health, and body composition index.

LSIs are the first choice for those who are overweight or obese according to interna-
tional guidelines [31]. Accordingly, it was confirmed that it is effective for various health
indicators such as increasing physical exercise, improving nutritional status, and improv-
ing body composition index by applying it to various overweight and obese populations
(e.g., children, college students, adults, and women) [17-19,21]. However, there are not
many LSIs for comprehensive health-promotion of overweight and obese female college
students. This study confirmed that this type of intervention could be applied to address
various physical, psychological, and reproductive health problems of overweight and obese
female students.

After providing the LSI in this study, the health-promotion behavior of the experi-
mental group improved in comparison with the control group. This is consistent with
previous research that provided a health-promotion intervention to 73 college students and
found that among the subdomain of health-promotion behavior, nutrition was the most
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improved (ES = 0.70) [32]. According to the 2018 national health and nutrition survey in
Korea, the rate of skipping breakfast in women in their 20 s was 54.4%, the highest among
all age groups, and the energy/fat excess intake rate was also high at 6.5% [33]. Given that
the LSI improved the nutritional status of female college students, it seems necessary to
continuously implement LSI programs for overweight and obese female college students.

After our LSI, the experimental group showed less psychological distress than the con-
trol group. This is consistent with a systematic review and meta-analysis on LSIs provided
to overweight or obese women of reproductive age, with depression declining by 1.35 times
and anxiety by 1.74 times [21]. It was reported that overweight, obese women were at a
higher risk of depression (1.17-1.55 times) than normal-weight women, and there was a
correlation between waist circumference and anxiety [31,34]. In addition, female college
students experience low body image, stigma, and low academic achievement, as well as
stress due to adaptation to new environments and academic and career preparations [5].
Female college students have also been reported to experience more mental symptoms
than their male counterparts [35]. This study confirmed that LSIs have a positive effect on
overweight or obese female college students experiencing such psychological distress.

Further, weight loss is effective in reducing psychological distress, including depres-
sion and anxiety [21]. In this study, it can be seen that the experimental group has a weight
loss of 1.69 kg, and the BMI is 0.65 kg/m? compared to the control group, consistent
with a previous study. However, simple diet-induced weight loss was not effective in
reducing psychological distress in overweight or obese adults; instead, it was effective
in reducing stress when there was continuous interaction, monitoring, and support with
the subjects [36,37]. With this in mind, our LSI program employed consistent interactions
between the health professionals and subjects based on the IMCHB. Participants com-
pleted an activity log that included diet, physical activity, and stress management, and the
health experts conducted health counseling and monitoring on diet, physical activity, and
stress management. Through this process, not only did psychological stress decrease, but
participants were able to maintain a healthy lifestyle.

Moreover, after the LSI, the experimental group showed improvements in reproduc-
tive health knowledge, attitudes, and behavior scores compared to the control group. In a
study of 275 female college students, healthy lifestyles were associated with high scores in
reproductive health knowledge, attitudes, and behaviors [14]. It has been reported that
vaginal health is related to good nutrition, physical activity, stress management, and mental
health. As such, this study confirmed that reproductive health knowledge, attitudes, and
behaviors are improved by adopting a healthier lifestyle.

However, there was no difference in dysmenorrhea, gyn symptoms, and LH/FSH
ratio between the groups. This is contrary to previous findings that reproductive health
improved after providing 8-week LSIs for middle-aged women [38]. This may be due to
the age difference between the study samples. In particular, overweight and obese women
in their 20 s are likely to develop polycystic ovary syndrome (PCOS) with insulin resistance
and hyperinsulinemia, thus confirming a change in the LH/FSH ratio [39]. However, there
are reports of subjects with PCOS with different LH/FSH ratios, and unusually higher
levels of FSH than LH were reported in about 30% of cases [40]. There was no difference
in LH/FSH ratio in our study; therefore, in the future, it may be necessary to confirm the
ovarian functional status through a more objective test to confirm reproductive health.

In this study, after the LSI, the body weight, BMI, body fat (%), and TG were lower
in the experimental group than in the control group. This is consistent with international
research guidelines that positive lifestyle changes are effective as a weight-loss strategy for
overweight or obese women [21,31]. It was confirmed that an LSI program that addressed
healthy nutrition, improving physical activity, and stress management had a positive effect
on weight loss and body composition. However, there was no difference in HDL and LDL
other than TG. This shows that weight loss in the experimental group was 1.69 kg; thus,
the degree of weight loss was small enough to show hematological changes. It will be
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necessary to confirm various hematologic indicators through the application of a long-term
program in the future.

Since the LSI program contributed to the health-promotion of female students, it is
necessary to provide for students by reflecting the LSI program in the university’s school
life program or welfare promotion program. Furthermore, it is necessary to conduct
research that applies to the broader population of obese women in the future.

There are some limitations to this study. First, since the study sample was from one
specific region and quasi-experimental control study, the findings might not generalize
to the entire overweight or obese female population; also, there would be a selection bias.
We propose a large-scale randomized control study to confirm the results by minimizing
the selection bias. Second, this study lasted 12 weeks; however, there were limitations in
identifying the effects of biochemical indicators, and since it is necessary to maintain the
normal weight, long-term studies are needed. In addition, only the subjective symptom
report and LH/FSH ratio were confirmed as indicators of reproductive health, but it is
necessary to monitor the health status of the ovaries and uterus through more objective tests
such as CT scans or ultrasound. Nevertheless, this study identified that an LSI has positive
effects on health-promoting lifestyle behaviors, psychological distress, reproductive health,
and body composition, including body weight, BMI, body fat and TG level in overweight
and obese female college students.

5. Conclusions

In sum, it was confirmed that LSIs have a significant effect on improving health-
promoting-behaviors in overweight or obese female college students, reducing psycho-
logical distress, and improving reproductive health, weight loss, and body composition.
Therefore, our findings are significant since they confirm that LSIs centered on the interac-
tions between the subject and health experts are effective for overweight or obese female
college students. Accordingly, it is expected that the health of women in college, which is
critical for their future health, will be promoted via LSIs.
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