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Background: Gestational Diabetes Mellitus (GDM) is a metabolic 
disorder characterized by glucose intolerance first recognized 
during pregnancy and is associated with increased maternal and 
neonatal morbidity. Pregnant women with high-risk pregnancies are 
more susceptible to GDM due to biological, behavioral, and social 
factors. However, previous studies have mostly examined these 
factors separately, and their direct and indirect relationships in 
GDM prevention remain unclear.Objective: This study aimed to 
analyze the effects of information sources, family roles, nutritional 
status, physical activity, and dietary behavior on the prevention of 
Gestational Diabetes Mellitus among pregnant women using Partial 
Least Squares–Structural Equation Modeling (PLS-SEM). Methods: 
An analytical observational study with a cross-sectional design was 
conducted among 100 pregnant women with gestational age greater 
than 20 weeks in the working area of Johan Pahlawan Community 
Health Center, West Aceh Regency. Participants were selected using 
purposive sampling. Data were collected using the Summary of 
Diabetes Self-Care Activities (SDSCA), Health-Related Family 
Support Scale (HDFSS), dietary adherence questionnaire, Metabolic 
Equivalent of Task (MET), and Body Mass Index (BMI). Data were 
analyzed using Partial Least Squares–Structural Equation Modeling 
(PLS-SEM). Results: The structural model demonstrated good 
predictive ability, with an R² value of 0.602 for GDM prevention. 
Nutritional status was the strongest determinant (55.30%), followed 
by dietary behavior (42.50%), physical activity (28.80%), family roles 
(27.00%), and information sources (19.10%). The findings indicate 
that nutritional status and healthy lifestyle behaviors have the 
greatest influence on GDM prevention, while information sources 
and family support primarily contribute through behavioral 
pathways.Conclusion: GDM prevention requires an integrated 
approach addressing biological, behavioral, and social determinants. 
Improving nutritional status, promoting healthy dietary practices 
and physical activity, and strengthening family support and health 
education are essential strategies for preventing GDM among 
pregnant wome. 
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INTRODUCTION 
High-risk pregnancy is a pregnant woman with various risk factors that can disrupt the pregnancy 
process until delivery, which threatens the safety of the mother and fetus (WULANDARI, 
2024),(Hidayati, 2022). Gestational Diabetes Mellitus (GDM) is one of the contributors to maternal 
and infant mortality rates (MMR). This condition is caused by glucose intolerance that develops 
during pregnancy, with glucose homeostasis usually restored after birth (Adli, 2021),(Ilham, 
Metasari, & Bintang, 2024).  

 High-risk pregnancy has a direct relationship with Gestational Diabetes Mellitus because 
women presenting with risk factors such as obesity, advanced maternal age, previous GDM, 
excessive gestational weight gain, hypertension, and family history of diabetes are more likely to 
develop insulin resistance during pregnancy. This metabolic disturbance increases maternal blood 
glucose levels and contributes to adverse pregnancy outcomes including preeclampsia, fetal 
macrosomia, cesarean delivery, and neonatal complications. Therefore, GDM represents one of the 
most important metabolic disorders within the spectrum of high-risk pregnancies, making early 
prevention an essential component of antenatal care. 

GDM has continued to increase over the past 20 years, globally 16.2% of live births are 
associated with hyperglycemia in pregnancy, of which 86.4% are due to GDM 6.2% are due to pre-
existing type 1 or type 2(Nasution et al., 2025),(Khusna, Pujiastuti, & Darmini, 2025). For pregnant 
women, it is associated with an increased risk of preeclampsia during pregnancy as well as 
comorbidities such as cardiovascular disease after pregnancy 1.3. For fetuses in GMG pregnancies, 
it can affect various aspects of the offspring's health throughout their lives, for example, at birth, 
the offspring tend to be large and suffer from birth injuries, after birth they are more likely to 
experience childhood obesity, impaired tolerance and blood vessel disorders (Dian Rahmawati et 
al., 2025),(Putri, 2024). 

Although numerous studies have identified individual risk factors for GDM, most have 
focused on isolated variables such as nutritional status, physical activity, or dietary behavior. 
Limited studies have simultaneously examined the direct and indirect relationships among 
behavioral, biological, and social determinants influencing GDM prevention, particularly in 
Indonesian primary healthcare settings. 

The cause of DMG is also not yet known for certain, but early prevention of DMG is related 
to health workers who play a role in providing counseling at every visit to pregnant women, where 
pregnant women are advised to maintain good nutritional status, do physical activities such as 
doing housework and light exercise in their spare time, arrange a healthy and nutritious diet and 
direct the family to accompany and provide assistance to pregnant women (Aliffia, 2023),(Sukma 
Hilmana & Herlinda, 2024).  

Therefore, this study differs from previous research by integrating information sources, 
family roles, nutritional status, physical activity, and dietary behavior into a single structural 
model using Partial Least Squares–Structural Equation Modeling (PLS-SEM). This approach 
enables the simultaneous evaluation of both direct and indirect effects among these variables, 
providing a more comprehensive understanding of factors influencing GDM prevention. 

Based on the 2023 Indonesian Health Survey (SKI) approximately 11.7% of the total 
population estimated at 877,531 people are known to suffer from DM 7. The prevalence of DM in 
Aceh Province in 2023 was recorded at 53% in 2024 increased by 57.36%. West Aceh Regency is one 
of the areas with the highest DM cases in Aceh Province where in 2023 DM cases were 2.9% and 
DMG cases were 0.42%. Based on DM data at the Johan Pahlawan Health Center in 2024, as many 
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as 5,251 (7.8%) suffered from DMG amounting to 0.09% or 28 pregnant women(Ministry of Health, 
2023) . 

RESEARCH METHOD 
The research method used is an analytical method with a cross-sectional approach where the 
relationship between exogenous and endogenous variables is measured simultaneously with 
the aim of determining the direct and indirect influence and its magnitude between the 
influence on the influence of information sources (SDSCA questionnaire), family roles (HDFSS 
questionnaire), eating patterns (diet compliance questionnaire), physical activity (MET 
questionnaire) and nutritional status (BMI) on the incidence of diabetes mellitus in pregnant 
women.(Putu Arya Indira, 2023),(Oktaviani, Purbaningsih, & Indrina, 2026)The analysis 
method used is Structural Equation Modeling (SEM), a multivariate statistical technique that is 
a combination of factor analysis and regression analysis (correlation), aimed at testing the 
relationships between variables in a model, both between indicators and their constructs, or the 
relationships between constructs.(Marliana, 2020),(Borman, Rosidi, & Arief, 2017). This data 
management where the number of indicators is multiplied by 5 to 10, in this study the 
indicators used are 9 so the number of samples is in the range of 45 to 100 people, so the 
researcher took a maximum sample size of 100 pregnant women. This study was conducted on 
pregnant women over 20 weeks who were at the Johan Pahlawan Health Center with a data 
collection technique that is purposive side until the number of samples is met. The AVE value in 
this study is used to measure how much variance can be captured by the construct compared to 
the variance caused by measurement errors. The AVE value obtained is >0.75 (strong), 0.50 
(moderate) and 0.25 (weak). This data is obtained in the form of composition and frequency of 
the sample, presentation of SEM analysis, presentation of this hypothesis in the form of research 
based on the output of data processing results(Hinyah, nd). 
 

RESULTS AND DISCUSSIONS 
The results of the study on the characteristics of each respondent of 100 pregnant women, 
respondents aged 20-35 years as many as 67%, have a junior high school-high school 
education level of 83%, mothers who have jobs 26%. Figure 1 PLS Output (Loading Factors) 
observes if each indicator or dimension of the formation of latent variables can produce 
better values, namely obtained in the prevention of diabetes mellitus and diet. 

Table 1. Evaluation of R square value 
Variables R square 

Resources 0.327 
The role of the family 0.362 
Dietary habit 0.531 
Activity 0.452 
Nutritional status 0.302 
DM Prevention 0.602 

 

Based on Table 1, it can be seen that the R square of information sources is 0.327, 
indicating that the model is able to explain 32.7% of the variation in the information source 
variable, while the rest is influenced by other factors not included in the study. This value 
indicates the model's predictive ability in the moderate category, indicating that access to health 
information media, education from health workers, social media, and other information sources 
is still influenced by individual characteristics, education level, socioeconomic status, and access 
to health services. The R square value of family roles is 0.362, indicating that 36.2% of the 
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variation in Family Roles can be explained by the research model, while 63.8% is influenced by 
other factors. This value indicates that family support is a construct influenced by various 
aspects, such as family members' knowledge, culture, economic conditions, communication 
within the family, and emotional and social support. The R square value of dietary patterns is 
0.531. This value indicates a fairly good predictive ability of the model. Dietary patterns are 
influenced by knowledge obtained from information sources, family support, nutritional status, 
and physical activity of pregnant women. 

 
Figure 1. PLS output 

 
Based on Table 1, it can be seen that the R square of 45.2% of pregnant women's activity 

can be explained by the variables in the model. Family support and health information play a role 
in encouraging mothers to engage in safe physical activity during pregnancy. The R square value 
for nutritional status indicates that Information Sources and Family Roles are able to explain 
30.2% of the variation in nutritional status of pregnant women. Although it is included in the 
moderate category, there are still other factors such as genetics, nutritional status before 
pregnancy, age, and comorbidities that also influence nutritional status. The R square value for 
Diabetes Mellitus prevention of 0.602 indicates that the model has good predictive ability. A total 
of 60.2% of Gestational Diabetes Mellitus incidence can be explained by nutritional status, 
physical activity, and diet, while the remainder is influenced by other factors such as maternal 
age, history of GMG, family history of diabetes, obesity before pregnancy, hormonal factors, and 
genetic factors. 
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Overall, the research model has an R-square value of 0.602, which means that 60.20% of 
the variation in Gestational Diabetes Mellitus prevention can be explained by the variables of 
information sources, family roles, nutritional status, activity, and diet, while the remaining 
39.80% is influenced by other factors not included in the research model. This value indicates 
that the model has a fairly strong (moderate) explanatory power in explaining the factors that 
influence the prevention of Gestational Diabetes Mellitus. Based on the total contribution of 
each variable, the order of influence on the prevention of Gestational Diabetes Mellitus is 
nutritional status (55.30%), followed by Diet (42.50%), Activity (28.80%), Family Role (27.00%), 
and Information Source (19.10%). This finding indicates that nutritional status and healthy 
lifestyle factors are the main determinants in efforts to prevent Gestational Diabetes Mellitus, 
while information sources and family roles provide more influence through indirect 
mechanisms or through mediating variables. 

 
Discussion 

The results of the study showed that the R² value of Information Sources was 0.327, 
meaning that 32.7% of the variation in information sources can be explained by the constructs 
contained in the model, while 67.3% is influenced by other factors outside the study. This value 
is in the moderate category, indicating that the model has a fairly good ability to explain 
variations in information sources. These results are in line with research by Anik et al. (2023) 
who reported that access to health information during pregnancy is influenced by education 
level, use of digital media, access to health services, and the ability of health workers to provide 
education.(Nasif, Dillasamola, & Andini, nd),(Mariska, 2025)The study showed that the quality 
of information sources contributes to increased maternal knowledge regarding the prevention 
of pregnancy complications, including Gestational Diabetes Mellitus (GDM). Research by 
Sharma et al. (2022) also stated that pregnant women who obtained health information from 
trusted health workers and digital media had higher levels of health literacy than those who 
only obtained information from their surroundings.(Zulfikar, 2025),(Husin et al., 
2025)Researchers assume that information sources are a significant factor influencing pregnant 
women's health behaviors. However, the model's ability to explain information sources is 
limited due to other factors that have not been analyzed, such as education level, employment 
status, ownership of communication media, internet access, culture, and quality of antenatal 
care. 
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The R² value of 0.362 indicates that 36.2% of the variation in family roles can be explained 
by the research model, while 63.8% is influenced by other factors. This result is supported by 
research by Rahmawati et al. (2023), who found that family support influences pregnant 
women's compliance with a healthy lifestyle, regular antenatal checkups, and adherence to 
health care provider recommendations.(Elviani et al., 2026),(Riska, 2025)Emotional and 
instrumental support from family has been shown to increase maternal motivation to maintain 
health during pregnancy. Similar findings were also reported by Liu et al. (2021), who stated 
that partner and family involvement in antenatal care programs increased maternal adherence 
to healthy eating and physical activity, thereby reducing the risk of pregnancy complications. 
Researchers argue that the role of the family is influenced not only by family knowledge but 
also by economic conditions, culture, communication within the family, and the husband's 
involvement during pregnancy.(SARI & EDIYONO, 2025)These factors are likely the cause of 
the 63.8% variation that cannot be explained by the model. 

The R² value of 0.302 indicates that 30.2% of the variation in nutritional status can be 
explained by the variables in the research model. Research by Goldstein et al. (2018) shows that 
the nutritional status of pregnant women is influenced by diet, physical activity, family support, 
and lifestyle habits before pregnancy. Good nutritional status is associated with a reduced risk 
of obstetric complications, including GDM. According to the American Diabetes Association 
(2024), obesity before and during pregnancy is one of the main risk factors for Gestational 
Diabetes Mellitus because it increases insulin resistance.(Fajrin & Keb, 2026),(Salsabila, 
Rindarwati, Destiani, & Jamaica, 2024)Researchers assume that nutritional status is the result of 
the interaction of various biological and behavioral factors. Variables not included in the model, 
such as maternal age, parity, comorbidities, and pre-pregnancy nutritional status, may also 
influence the R² value obtained. 

The R² value of 0.452 indicates that the model is able to explain 45.2% of the variation in 
pregnant women's activity. Research by Nascimento et al. (2022) shows that physical activity 
during pregnancy is associated with reduced blood glucose levels, increased insulin sensitivity, 
and a reduced risk of GDM. In addition, education provided by health workers and family 
support increases maternal compliance with regular physical activity. The results of research by 
Davenport et al. (2018) also show that mothers who engage in physical activity according to 
recommendations have a lower risk of GDM than mothers who are less active. Researchers 
assume that pregnant women's activity is influenced by many factors, including occupation, 
gestational age, physical condition, environment, and family support. Therefore, there is still 
54.8% of the variation in activity that cannot be explained by the model. 

The dietary pattern variable obtained an R² value of 0.531, meaning that 53.1% of the 
variation in dietary patterns can be explained by the variables in the research model. Research 
by Schoenaker et al. (2020) showed that a diet high in fiber, fruits, vegetables, and whole grains 
can reduce the risk of Gestational Diabetes Mellitus, while consumption of foods high in sugar 
and fat increases the risk of the disease. Research by Zhang et al. (2021) also stated that nutrition 
education provided during pregnancy significantly improved the quality of pregnant women's 
diets. Researchers argue that diet is a behavior that is relatively easily influenced by health 
information, family support, nutritional status, and physical activity. Therefore, a higher R² 
value compared to other variables indicates that the model is quite good at explaining pregnant 
women's eating behavior. 

The R² value of 0.602 indicates that the model is able to explain 60.2% of the variation in 
Gestational Diabetes Mellitus prevention, while 39.8% is influenced by other factors outside the 
research model. These results indicate that the combination of information sources, family roles, 
nutritional status, physical activity, and diet variables has a significant contribution to GDM 
prevention efforts. This finding is in line with the American Diabetes Association (2024) which 
states that lifestyle modification through weight management, physical activity, and diet is a 
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primary strategy in preventing GDM. Research by Moon et al. (2017) also shows that lifestyle 
interventions can significantly reduce the risk of GDM in a group of pregnant women with 24 
risk factors. Researchers assume that the success of GDM prevention is the result of the 
interaction of various behavioral and biological factors. The R² value of 0.602 indicates that the 
research model has good predictive ability. However, there are still other factors such as 
maternal age, previous history of GDM, family history of diabetes, genetic factors, 
socioeconomic status, and adherence to antenatal checkups that have not been included in the 
model, thus providing opportunities for further research. 

CONCLUSION 
Based on the PLS-SEM analysis, this study demonstrates that Gestational Diabetes 
Mellitus prevention is determined by the interaction of biological, behavioral, and social 
factors rather than by a single determinant. Nutritional status emerged as the strongest 
predictor of GDM prevention, followed by dietary behavior and physical activity, while 
information sources and family roles indirectly strengthened preventive behaviors 
through improved maternal lifestyle practices. These findings indicate that interventions 
focusing only on clinical risk factors are insufficient unless they are supported by effective 
health education and family involvement. The scientific contribution of this study lies in 
the development of an integrated structural model that simultaneously explains the direct 
and indirect relationships among information sources, family support, nutritional status, 
physical activity, dietary behavior, and GDM prevention using PLS-SEM. This 
comprehensive model extends previous studies that generally evaluated these 
determinants separately and provides empirical evidence for designing multidimensional 
GDM prevention programs in primary healthcare settings. 
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