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Purpose: Metabolic syndrome (MetS) is a significant risk factor for cardiovascular disease. Middle-aged women, in particular, have 
been reported to have significantly increased cardiovascular disease rates after menopause; however, their adherence to health 
behaviors is lower than that of other populations. This study examined the factors associated with health behaviors for MetS 
prevention based on the Information–Motivation–Behavior skills model and described the relationships between the components of 
the model in middle-aged women.
Patients and Methods: This investigative study used an online self-report questionnaire survey that included 241 middle-aged 
postmenopausal women aged 45–64 years. The collected data were analyzed using descriptive statistics with SPSS 28.0, independent 
t-tests, one-way ANOVA, and Pearson’s correlation coefficient. Multiple regression analysis was used to examine the relationships 
among the variables.
Results: After controlling for age, time since menopause, and comorbidities, knowledge of MetS, social support, self-efficacy, and 
attitudes explained 42% of the variance in health behaviors for MetS prevention (F=18.38, p<0.001). Among these variables, self- 
efficacy (β=0.33, p<0.001), attitudes toward health behaviors (β=0.26, p<0.001), and knowledge of MetS (β=0.13, p=0.005) had 
a significant impact on health behaviors for MetS prevention.
Conclusion: Significant associations were found between knowledge, self-efficacy, and attitudes toward health behaviors for MetS 
prevention among middle-aged women. The results of this study suggest that it is essential for healthcare provider to consider the 
components of the Information–Motivation–Behavior skills model when developing interventions aimed at improving health behaviors 
for MetS prevention among middle-aged postmenopausal women.
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Introduction
Cardiovascular disease is the main cause of death worldwide,1 with metabolic syndrome (MetS) forming a major risk 
factor for cardiovascular disease.2–5 MetS is a growing epidemic that affects approximately 20% of adults in Western 
countries,6 and its prevalence among adults in the United States increased by more than 35% between 1998–1994 and 
2007–2012.7 Roughly 1 in 4 adults in Korea report MetS, and according to the Korea National Health and Nutrition 
Examination Survey, 27.7% of Korean adults aged ≥ 30 years had MetS between 2016 and 2018, with its prevalence in 
Korea steadily increasing since 2015.8

MetS, which includes abdominal obesity, elevated blood pressure, low high-density lipoprotein cholesterol, elevated 
triglycerides, and elevated fasting blood sugar levels, refers to a set of interconnected risk factors for cardiovascular 
disease morbidity and mortality.9,10 Previous studies have reported age and sex differences in metabolic syndrome,11,12 

with women exhibiting a higher prevalence of MetS and an increased risk of cardiovascular disease than men, with 
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increasing age.13 Particularly, middle-aged women experience a significant increase in cardiovascular disease as they 
enter menopause,14,15 and menopause itself is a risk factor for cardiovascular disease.16

The Third US Cholesterol Management Guidelines recommended therapeutic lifestyle modifications based on 
physical activity, diet, and education as the primary intervention for managing MetS.17 Lifestyle factors influence the 
components of MetS and lifestyle interventions can slow or prevent the development of MetS.18,19 However, few efforts 
to adopt health behaviors for MetS prevention have been reported.20,21 Particularly, adherence to health behaviors has 
been reported to be lower in middle-aged women than in other populations.22

The factors that influence the target behaviors of middle-aged women should be considered to prevent and manage the 
incidence of MetS among them. A systematic review of lifestyle modifications for MetS reported that patient motivation 
to improve lifestyle adherence is a key factor in reducing MetS components23 and that the influencing factors such as 
knowledge, skills, and social cues and norms, and motivation should be considered.24 The Information-Motivation- 
Behavioral skills (IMB) model has gained attention because it accounts for the limitations of existing health behavior 
theories by suggesting the importance of factors such as information, motivation, and behavioral skills that individuals 
need to successfully perform complex health behaviors.25,26 The concept of the IMB model has been applied to a variety 
of studies aimed at positive behavior change.27,28 A systematic review of intervention studies based on the IMB model 
reported that it has been widely applied to desirable behavior change interventions for health promotion, such as smoking 
cessation, physical activity, and cancer self-examination.29 Furthermore, Information, motivation, and behavioral skills 
related to MetS management and complication prevention directly influence health behaviors, and that behavioral skills 
mediate the effects of information and motivation on health behaviors in various populations.30,31

However, studies identifying the factors that influence health behaviors for preventing MetS in middle-aged women 
are lacking. Existing research on middle-aged women and health behaviors for MetS prevention has focused on 
demographic characteristics,32 or single health behaviors, such as physical activity33 and, depression,34 leaving a gap 
in understanding the motivations and behavioral skills for integrated health behaviors for MetS prevention. There is 
a need for theory-based empirical studies that comprehensively assess the complex health behaviors associated with 
metabolic syndrome, to prevent and manage MetS among middle-aged postmenopausal women.

To provide scientific evidence for promoting health behaviors to prevent MetS, this study examined the factors 
associated with health behaviors for MetS prevention based on the Information–Motivation–Behavior skills model and 
described the relationships between the components of the model in middle-aged postmenopausal women.

Materials and Methods
Study Design
This cross-sectional study used a descriptive correlational approach to identify the associations between the components 
(knowledge about metabolic syndrome, social support, self-efficacy, and attitudes) of the IMB model and health 
behaviors for MetS prevention among postmenopausal women.

Participants
The participants of this study were middle-aged women who had experienced menopause, and the specific inclusion 
criteria were as follows: 1) women aged 50–64 years, 2) who had experienced their last menstrual period one year ago, 3) 
had not induced menopause, 4) were able to communicate in Korean, 5) comprehended the objectives of study, and 6) 
agreed to participate in the research were included in this study. Participants who had been diagnosed with MetS or 
mental illness, including cognitive issues, were excluded from the study.

The sample size for multiple regression analysis was determined using the G*Power 3.1.9.7 program. Existing 
research35 was used as reference for the power calculation, with an effect size of 0.15, power of 0.95, and a significance 
level of 0.05. The minimum required sample size was 189 participants; considering a dropout rate of 30% for online 
surveys, a total of 245 middle-aged women were recruited for the study. Excluding the four who withdrew participation 
midway, a total of 241 middle-aged women are the final participants.
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Data Collection
The survey was conducted online, and data were collected in December 2022. Recruitment advertisements, which 
included a website link, were posted on a social network. Participants could check the online documents for the study 
details, including the objectives, significance, and content. If they wished to participate, they provided informed consent 
by clicking the consent button, and were able to access the questionnaire. In other words, the study participants expressed 
their willingness to participate voluntarily before the survey began. Participation was optional, and withdrawal was 
permitted. And before starting the survey, we set up questions to check if the participants met the inclusion and exclusion 
criteria, going through a procedure to ensure they were suitable candidates for the study. The survey that followed was 
conducted online, and it took approximately 10 minutes.

Measurement
The survey comprised questions on demographics, knowledge of MetS, social support, self-efficacy, attitudes toward 
health behaviors, and health behaviors for MetS prevention. We considered knowledge of MetS and social support as 
motivators, and self-efficacy and attitudes toward health behaviors as skills. The demographic questions included age, 
education, marital status, occupation, and household income. Questions related to menopausal status, smoking status, and 
alcohol consumption were also included.

Knowledge of MetS
Knowledge of MetS was measured using an instrument developed by Oh et al.36 The instrument consists of 20 items, 
including diagnostic criteria, causes, management methods, and complications related to MetS, with responses provided 
as “yes”, “no”, or “don’t know”. A higher percentage of correct responses indicated a higher level of knowledge about 
MetS. The original study did not calculate the Cronbach’s ⍺, which was 0.76 in this study.

Social Support
Social support was assessed using the Multidimensional Scale of Perceived Social Support developed by Zimet, 
Dahlem.37 The instrument consists of 12 items that assesses perceived support from family, friends, and significant 
others, rated on a 5-point scale. Higher scores indicate greater perceived support for healthy behaviors from the family. 
Cronbach’s ⍺ was 0.92 at the time of development, and 0.96 in this study.

Self-Efficacy
Self-efficacy was measured using a 13-item instrument developed by Sherer, Maddux38 to measure general self-efficacy, 
which was supplemented by Jung39 and consisted of a responses provided on a scale ranging from 10 to 100-point. 
Higher scores indicate greater self-efficacy. Cronbach’s ⍺ was 0.92 in the original study, and 0.97 in this study.

Attitude Toward Health Behaviors
Attitudes toward physical activity were measured using an instrument developed by Boudreau and Godin40 and adapted 
by Jang and Song.41 The instrument consists of eight items rated on a 7-point Likert scale. Higher scores indicate a more 
positive attitude toward health behaviors. The original study reported a Cronbach’s ⍺ of 0.91,40 while Jang and Song41 

reported a Cronbach’s ⍺ of 0.86. In this study, Cronbach’s ⍺ was 0.93.

Health Behaviors for MetS Prevention
Health behaviors were measured using the Lifestyle Habits Assessment instrument targeted at individuals with a high risk 
of metabolic syndrome, developed by Kang.42 This instrument comprises 36 items divided into six subscales, namely 
physical activity and weight control, dietary habits, alcohol and smoking habits, stress, sleep and rest, and medication and 
health screening, rated on a 4-point scale. Higher scores indicate healthier lifestyle habits. Cronbach’s ⍺ was 0.92 in the 
original study42 and 0.91 in the present study.
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Data Analysis
Statistical analyses were conducted using SPSS 28, and the significance level was set at p < 0.05. Descriptive statistics 
summarized the participants’ demographic characteristics and knowledge of MetS, social support, attitudes, self-efficacy, 
and health behaviors. Subsequently, we analyzed the differences in demographic characteristics based on the variables 
using an independent t-test, one-way ANOVA, Scheffe’s test for post hoc analysis, and, and Pearson’s correlation 
coefficient. Finally, multiple linear regression was used to determine the associations between demographic character-
istics and health behaviors among middle-aged postmenopausal women.

Results
Demographic Characteristics
As shown in Table 1, the average age of the participants was 55.9 years (SD=3.6). The majority of participants (81.7%) 
were aged between 50 and 59 years. The self-perceived health status of the participants was generally good or moderate, 
with 40.7% reporting good health and 41.5% reporting moderate health. Approximately one-third of the participants 
(36.9%) reported comorbidities. Additionally, 41.5% of the participants did not drink alcohol, while 98.8% were non- 
smokers.

Table 1 Differences in Demographic Characteristics Based on Health Behaviors for Metabolic Syndrome 
Prevention (N = 241)

Variables Categories n (%) M ± SD t/F (p)

Age (years) 55.93±3.60

50~59 197 (81.7) 94.1±15.8 −1.86 (0.064)

60~64 44 (18.3) 98.8±12.0
Education ≤ High school 82 (34.0) 92.8±16.7 −1.61 (0.053)

≥ College 159 (66.0) 96.1±14.3

Marital status Married 197 (81.7) 97.3±17.4 0.74 (0.457)
Single/Divorced 44 (18.3) 94.5±14.5

Occupation Outside of house 149 (61.8) 96.2±15.4 1.48 (0.143)

Housewives 92 (38.2) 90.5±10.7
Income (KRW) ≤ 3 million 63 (26.1) 94.0±17.9 0.38 (0.681)

301,000 to 5 million 66 (27.4) 94.3±13.5

≥ 5 million 112 (46.5) 95.9±14.6
Insurance Yes 154 95.4±14.3 0.64 (0.424)

No 80 93.8±16.3
Self-perceived health status Good 98 (40.7) 100.6±15.1 12.73 (<.001) 

Good>Moderate, BadModerate 100 (41.5) 91.5±13.0

Bad 43 (17.8) 90.1±16.4
Comorbidity Yes 89 (36.9) 95.7±14.3 0.56 (0.581)

No 152 (63.1) 94.6±15.7

Length of time since menopause (year) 5.22±3.51
< 5 141 (58.5) 94.1±15.6 0.93 (0.336)

≥ 5 100 (41.5) 96.0±14.7

Alcohol consumption (times/month)# Not at all 100 (41.5) 95.8±15.6 3.29 (0.039)
≤1/month 96.4±15.2

≥2/month 89.7±13.5

Smoking Smoker 3 (1.2) 72.7±18.3 −0.11## (0.910)
Non-smoker 238 (98.8) 95.2±15.0

Notes: Significant p-value are in bold. #Post hoc results not significant. ##Independent-sample proportions tests due to sample size. 
Abbreviations: M, Mean; SD, standard deviation.
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Average Scores for the Variables
The average score for participants’ knowledge of metabolic syndrome was 12.24 (SD=2.29) points. The scores for social 
support, self-efficacy, and attitude toward health behavior were 46.80 (SD=9.99) points, 932.02 (SD=203.41) points, and 
9.14 (SD=9.72) points, respectively. The score for health behaviors for metabolic syndrome prevention was 94.96 
(SD=15.22) points (Table 2).

Health Behaviors for MetS Prevention According to General Characteristics
The results indicated significant group differences in perceived health status (F=12.7, p<0.001). Those who reported 
“good” health status had higher health behavior scores for MetS prevention than those who reported “moderate” or “bad” 
health status (Table 1).

Correlations of Health Behaviors for MetS Prevention
The examined correlation coefficients included knowledge of MetS, social support, self-efficacy, attitudes, and health 
behaviors for MetS prevention (Table 3). Health behaviors for MetS prevention displayed positive correlations with all 
other coefficients, with self-efficacy (r = 0.54, p < 0.01) and attitude toward health behavior (r = 0.45, p < 0.01) 
displaying moderate correlations, and knowledge about metabolic syndrome (r = 0.24, p < 0.01) and social support (r = 
0.31, p < 0.01) displaying weak correlations.

Regression Analysis of Health Behaviors for MetS Prevention
Table 4 presents the results of the regression analysis of health behaviors for MetS prevention. Self-perceived health 
status was a significant predictor of health behaviors for MetS prevention, with participants who reported good perceived 
health displaying a significantly higher level of health behaviors for MetS prevention than those who reported bad 
perceived health (β = 0.24, t = 2.85, p = 0.005). Knowledge of MetS was also a significant predictor of health behaviors 
for MetS prevention, with higher levels of knowledge being associated with higher levels of health behaviors (β = 0.13, 
t = 2.58, p = 0.011). Self-efficacy and attitude were significant predictors of health behaviors for MetS prevention (β 

Table 2 The Average Scores of Knowledge, Social Support, Self-Efficacy, Attitude, 
and Health Behaviors for Metabolic Syndrome Prevention (N = 241)

Variables Mean ± SD Min~Max

Knowledge of metabolic syndrome 12.24±2.29 0~16

Social support 46.80±9.99 12~60
Self-efficacy 932.03±203.41 130~1300

Attitude toward health behavior 9.14±9.72 −22~24
Health behaviors for metabolic syndrome prevention 94.96±15.22 52~134

Abbreviations: SD, standard deviation; Min, Minimum value; Max, Maximum value.

Table 3 Correlations Among Knowledge, Social Support, Self-Efficacy, Attitude, and Health 
Behaviors for Metabolic Syndrome Prevention (N = 241)

Variables r (p)

1 2 3 4 5

1. Knowledge of metabolic syndrome 1

2. Social support 0.05 1
3. Self-efficacy 0.14* 0.42** 1

4. Attitude toward health behavior 0.19** 0.15* 0.38** 1
5. Health behaviors for metabolic syndrome prevention 0.24** 0.31** 0.54** 0.45** 1

Notes: Significant p-value are in bold, *p < 0.05; **p < 0.01. 
Abbreviation: r, Pearson correlation coefficient.
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=0.09, t = 1.53, p =0.127), whereas social support was not. Higher levels of self-efficacy were associated with higher 
levels of health behaviors for MetS prevention (β = 0.33, t = 5.29, p < 0.001), as were higher levels of attitude toward 
health behavior (β = 0.26, t = 4.66, p < 0.001). The overall model was significant (R2=0.42, ΔR2=0.40, F=18.38, 
p <0.001), explaining 42% of the variance in health behaviors for MetS prevention. The findings indicated that self- 
perceived health status, knowledge of MetS, self-efficacy, and attitudes were significantly associated with the prediction 
of health behaviors for MetS prevention among middle-aged postmenopausal women.

Discussion
This study investigated the factors affecting health behaviors for MetS prevention among middle-aged postmenopausal 
women based on the IMB model. Among middle-aged women, hormonal fluctuations increase vulnerability to cardio-
vascular disease, and the presence of MetS further exacerbates this risk.16 Consequently, prevention of MetS is crucial for 
reducing mortality rates and enhancing overall health in middle-aged postmenopausal women. To prevent and treat MetS, 
it is important to maintain healthy behaviors,43 including exercise and a healthy diet;44 therefore, this study aimed to 
examine the factors that influence health behaviors that can prevent MetS. To our knowledge, this is the first study to 
examine health behaviors for MetS prevention based on the components of the IMB model among postmenopausal 
women at risk of MetS in Korea.

No significant differences were found in health behaviors for MetS prevention based on general characteristics, such 
as education, occupation, and income. Previous research has indicated that socioeconomic factors, including education, 
occupation, and income, result in significant differences in the incidence of MetS, with higher levels associated with 
a lower risk of MetS.45,46 However, the lack of significant differences in this study may be due to the fact that the study 
measured health behaviors rather than the occurrence of MetS. It is also possible that the study missed socioeconomically 
disadvantaged people who did not have access to the online questionnaire.

Middle-aged postmenopausal women who reported good perceived health were found to have a significantly higher 
level of health behaviors than those who reported bad perceived health. Previous studies have also shown that better 
perceived health is associated with greater engagement in health behaviors for MetS prevention.47 Additionally, 
a previous study reporting the association between MetS and subjective health status among Pakistani immigrant 
women found that the poorer the subjective health status, the higher the prevalence of MetS.48 Therefore, these findings 
emphasize the need to consider both objective and subjective health measures when promoting health behaviors.

Furthermore, knowledge of MetS helps predict health behaviors for MetS prevention. According to a previous study, 
inadequate knowledge about MetS negatively affects an individual’s adherence to lifestyle changes.21 Additionally, 
inadequate knowledge may negatively affect an individual’s motivation to change their behavior.49 Previous studies have 

Table 4 Influencing Factors on Health Behaviors for Metabolic Syndrome 
Prevention (N = 241)

Variables B β t p

Age 0.05 0.01 0.16 0.876

Length of time since menopause (year) 0.12 0.03 0.40 0.656

Comorbidity (None=0) −2.94 −0.09 −1.61 0.110
Self-perceived health status (Bad=0)

Moderate 2.29 0.07 1.00 0.319

Good 7.38 0.24 2.85 0.005
Knowledge of metabolic syndrome 0.88 0.13 2.58 0.011
Social support 0.13 0.09 1.53 0.127
Attitude toward health behavior 0.41 0.26 4.66 <0.001
Self-efficacy 0.02 0.33 5.29 <0.001

R2=0.42, ΔR2=0.40, F=18.38, p<0.001

Note: Significant p-value are in bold. 
Abbreviations: B, Unstandardized coefficients; β, Standardized coefficients.
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shown47 that higher levels of knowledge about MetS are associated with higher levels of health behaviors for MetS 
prevention. Previous studies have also reported that improving awareness of cardiovascular disease not only increases the 
related preventive behaviors but also significantly reduces mortality from cardiovascular disease in women.20 Therefore, 
improving awareness of MetS prevention behaviors is expected to reduce the prevalence of MetS. However, awareness of 
MetS among women remains low, and there is a lack of research on this topic. In this context, we propose increasing 
education for middle-aged women at the government and community levels to raise awareness about MetS prevention. 
The results of this study suggest that providing individualized education is important for promoting health behaviors.

This study found that self-efficacy and attitudes toward health behaviors were significant predictors of health 
behaviors for MetS prevention, which suggests that intrapersonal factors, such as self-efficacy and attitude, may be 
more influential in promoting health behaviors. Previous studies have shown negative health attitudes in populations at 
high risk for MetS. Attitudes toward health, in turn, influence health behaviors.21,45 This finding emphasizes the 
importance of addressing individual beliefs and attitudes when promoting health behaviors.

Social support was not a significant predictor of health behaviors for MetS prevention. Although social support has 
been considered as helpful in improving health behaviors in previous studies,50,51 our results are inconsistent with this 
finding. This may be related to the sociocultural phenomenon that middle-aged Korean women tend to prioritize their 
families’ health over their own and adopt a family centered approach in their daily lives.52 However, spousal and family 
support is often needed to manage the symptoms of MetS,51 and social support may be an important factor in the 
implementation of other interventions; therefore, further research should be conducted.

A literature review showed that lifestyle interventions effectively reduce MetS risk factors and their prevalence.46 

While both individual and structural approaches are needed,51 the findings of this study show the importance of an 
individualized approach to treat MetS. This study suggests that intrapersonal approaches are more effective than 
interpersonal strategies for middle-aged women. Therefore, in addition to objective physical health assessments and 
counseling, it is important to include subjective health status assessments, individualized knowledge education, and 
interventions that can positively impact self-efficacy and attitudes toward health behaviors. These findings can aid health 
promotion strategies aimed at improving health behaviors among middle-aged women.

As prevention is important in the case of MetS, this study focused on undiagnosed middle-aged postmenopausal 
women at high risk of MetS to prevent the incidence of MetS among them. However, not including individuals diagnosed 
with MetS may be a limitation of this study. Thus, it is recommended that this study be expanded to include individuals 
who have been diagnosed with MetS, as health behaviors are important for the treatment of MetS.

Conclusion
In conclusion, this study found that middle-aged postmenopausal Korean women’s cognitive, motivation and behavioral 
skills of health behaviors significantly influenced health behaviors for MetS prevention, which provides theoretical 
evidence for designing targeted programs to promote health behaviors for MetS prevention. The finding of this study 
suggest that intrapersonal factors such as knowledge, self-efficacy and attitude were found to be more influential in 
promoting health behaviors for MetS prevention. Therefore, healthcare providers should emphasize the importance of 
addressing individuals’ cognition, motivation and behavioral skills in the sociocultural context, provide individualized 
education to promote health behaviors for MetS prevention in middle-aged women during menopause.

Abbreviations
MetS, metabolic syndrome; IMB, Information, Motivation, Behavioral skills.
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