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Abstract

Type 2 diabetes often affects women due to a combination of physical and psychological factors. For women of
reproductive age, complications include prenatal morbidity and mortality, increased rates of cesarean deliveries,
and chronic hypertension. When left untreated, this will impact the patient's quality of life. This study aims to
identify the risk factors influencing blood sugar control among women of reproductive age with type 2 diabetes. A
correlational study design was employed, with a sample of 43 respondents selected using total sampling
techniques. Multiple linear regression was used for statistical analysis. The study identified significant associations
between blood sugar control and risk factors such as body mass index, physical activity, food intake, and
employment (p < 0.05). Further research is necessary to explore these risk factors in greater depth and to develop
targeted nursing interventions.
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Introduction

Diabetes is a metabolic disorder characterized by hyperglycemia resulting from insulin function insufficiency,
affecting people worldwide (Williams, Jones, & Stephens, 2022). This condition is fundamentally marked by the
body’s inability to effectively regulate blood sugar levels, leading to a range of symptoms including polyuria
(frequent urination), polydipsia (excessive thirst), polyphagia (increased hunger), fatigue, and blurred vision
(Ramachandran, 2014). According to the American Diabetes Association (ADA, 2020), diabetes is a heterogeneous
disease marked by hyperglycemia, with varied clinical presentations and disease progressions. The hormone
insulin, produced by pancreatic beta cells, plays a crucial role in blood sugar metabolism. The classification of
diabetes by the World Health Organization (WHO, 2019) includes Type 1 diabetes mellitus, gestational diabetes, and
other specific types, each with unique pathophysiological mechanisms and clinical implications. Insulin, a hormone
produced by pancreatic beta cells, is pivotal in the metabolism of blood glucose. Inadequate insulin function
disrupts this metabolic process, leading to elevated blood glucose levels that can cause significant vascular and
neurological complications over time (Rahman et al., 2021). Regular monitoring and management of type 2 diabetes
(T2D) through capillary blood sugar testing, both random (GDS) and fasting (GDP), are essential for preventing long-
term complications (Janapala et al., 2019). Study indicates significant correlations between poor glycemic control
and secondary medical complications in T2D patients, influenced by factors such as gender, age, HDL levels,
diabetes duration, and medication type (Haghighatpanah et al., 2018). Effective diabetes management must
address glycosylated hemoglobin levels, lipid profiles, and uric acid to reduce glycemic variability and delay the
onset of complications, thereby enhancing the quality of life for DM patients (Gan et al., 2023).

The prevalence of diabetes has been increasing globally, with particularly notable rises among women of
reproductive age (Kapur & Seshiah, 2017). For instance, data from 2013 and 2018 highlight a troubling increase in
diabetes cases among this demographic in Indonesia, from 16.400 to 52.348. This trend is mirrored in the Central
Java province, which reported 662.882 cases in 2019. In Magelang Regency, the number sufferers surged from 3.380
to 6.483 in 2018 (Dinas Kesehatan, 2019). In addition, the Secang Il Health Center has seen a steady increase in
diabetes cases, from 495 in 2021 to 523 in 2022, encompassing both insulin-dependent and non-insulin-dependent
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types. Unique risk factors for women of productive age at Secang Il Health Center include BMI, dietary habits, and
physical activity levels, underscoring the multifaceted nature of diabetes and the importance of tailored intervention
strategies to address this growing public health challenge. The increase in diabetes prevalence is attributed to
various risk factors, which are divided into modifiable factors—such as body mass index (BMI), physical activity,
knowledge, and diet—and non-modifiable factors, including age, gender, occupation, and heredity (Ismail,
Materwala, & Al Kaabi, 2021). Complications of diabetes include prenatal issues, increased morbidity and mortality,
higher cesarean delivery rates, and chronic hypertension in mothers (Moon & Jang, 2022). Women with diabetes
during the first trimester of pregnancy (Figure 1), if their glycemic control is suboptimal, are more likely to give birth
to babies with congenital defects or low birth weight (Nakshine, & Jogdand, 2023). High blood sugar and abnormal
hemoglobin levels in the mother can impair fetal brain development, increase the risk of bleeding before or during
delivery, and, if the mother has severe anemia (hemoglobin <8g/dL), lead to maternal and fetal death due to
inadequate oxygen and nutrient supply from the placenta (Alfadhli, 2015; Raets, Ingelbrecht, & Benhalima, 2023).

‘ 1".. 2
Figure 1. lllustration of diabetes in pregnancy (Courtesy of unsplash.com).

Diabetes among women of reproductive age (15-49 years) is a growing public health concern, characterized
by significant metabolic disruptions that can have far-reaching implications for both maternal and child health
(Akinyemi et al., 2023). This age group is particularly vulnerable due to the dual demands of managing diabetes while
maintaining reproductive health. Factors such as BMI, physical activity, and dietary habits play crucial roles in the
onset and progression of diabetes among these women (Alduayji & Selim, 2023). Poor glycemic control during
pregnancy can lead to serious complications, including congenital anomalies and low birth weight in infants (Wang
& Xue, 2023). Additionally, high blood sugar levels can impair placental function, leading to inadequate nutrient and
oxygen supply, which may result in preterm labor, increased cesarean deliveries, and heightened maternal and fetal
morbidity and mortality (Li et al., 2023). Managing diabetes in women of reproductive age requires a comprehensive
approach that includes regular monitoring of blood sugar levels, appropriate dietary management, and maintaining
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an active lifestyle (Mukherjee & Dawson, 2022). Effective diabetes management not only helps in controlling blood
sugar levels but also reduces the risk of long-term complications such as chronic hypertension and cardiovascular
diseases (Sandu et al., 2021). Educational initiatives focusing on the importance of balanced nutrition, physical
exercise, and the risks associated with gestational diabetes are crucial in this context. Healthcare providers play a
vital role in offering guidance and support, ensuring that women in this age group receive the necessary care to
manage their condition effectively (Sahu et al., 2021). It is possible to improve the overall health outcomes for
women of reproductive age living with diabetes, thereby ensuring better quality of life for them and healthier futures
for their children by addressing both modifiable and non-modifiable risk factors, and through tailored interventions
(Figure 2).

Figure 2. Illustration of hospital diabetes care (Courtesy of pexels.com).

Despite substantial research on diabetes management, there remain significant gaps in our understanding of
diabetes among women of reproductive age. One key gap is the lack of longitudinal studies that track the long-term
outcomes of diabetes management strategies specific to Indonesia. Most existing studies focus on short-term
outcomes and do not adequately address how interventions during reproductive years impact long-term health. For
example, there is limited evidence on the effectiveness of various lifestyle interventions tailored specifically for
women in this age group, taking into account their unique physiological and psychological needs. Additionally,
research often overlooks the intersectionality of diabetes with other health conditions prevalent in women of
reproductive age. Another significant gap is the insufficient exploration of sociocultural and economic factors
influencing diabetes management among women of reproductive age particularly in Indonesia. Many studies do not
adequately consider how factors such as socioeconomic status, educational background, and cultural beliefs
impact diabetes care and outcomes. For instance, access to healthcare resources, nutritional education, and
support systems can vary widely, affecting how effectively women can manage their condition. Moreover, there is a
need for more research on the role of mental health in diabetes management, as stress, anxiety, and depression are
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known to affect glycemic control. Addressing these gaps through comprehensive, multidimensional research could
lead to more effective, personalized diabetes management strategies, ultimately improving health outcomes for
women of reproductive age. Therefore, this study aimed to determine the effectiveness of various strategies for
blood sugar control among reproductive-age women with T2D in Indonesia. Recognizing the unique challenges
faced by this demographic, including hormonal fluctuations, lifestyle factors, and cultural influences, the research
seeks to explore how these elements impact diabetes management. The study intends to provide insights into the
specific needs and barriers encountered by these women. Ultimately, the findings will contribute to developing
tailored interventions that promote better blood sugar control and overall health outcomes within this population,
thereby addressing a critical public health concern in Indonesia.

Method

The research conducted is a descriptive observational study employing a cross-sectional design to investigate the
factors influencing blood sugar control among reproductive-age women with T2D in Indonesia. This study utilized a
correlational research design with multiple regression analysis to identify potential risk factors affecting glycemic
control. Moreover, the study aims to provide a comprehensive understanding of the dynamics at play in managing
diabetes among women of reproductive age in Indonesia, a demographic often overlooked in diabetes research. To
ensure the integrity and relevance of the findings, specific inclusion and exclusion criteria were established. Eligible
participants included women aged 15 to 49 years who had been diagnosed with T2D for at least three months and
were willing to engage as respondents. Furthermore, candidates needed to possess basic literacy skills to ensure
they could comprehend the study materials. Conversely, individuals who did not have diabetes, those diagnosed for
less than three months, and women unable to participate due to physical limitations or unwillingness were excluded
from the study. The sampling method used in this study was accidental sampling, which involved 50 respondents.
This research was conducted from November to December 2023. Ethical approval was obtained before the study
was carried out. The Food Frequency Questionnaire (FFQ) and the Global Physical Activity Questionnaire (GPAQ)
were utilized in this study to assess their validity and reliability. Additionally, a demographic questionnaire was
employed to provide a comprehensive profile of the respondents. Data analysis was conducted using multiple
regression analysis to explore the relationships among the variables. Statistical significance was established at p <
0.05, ensuring that the results would provide reliable insights into the health challenges faced by this demographic
and inform future interventions aimed at improving diabetes care in Indonesia.

Results

The following are the study results, which reflect both the methodology employed and the objectives outlined at the
outset of the research. These findings provide valuable insights into the factors influencing blood sugar control
among reproductive-age women with T2D. Moreover, these results serve to validate the initial hypotheses and
research questions, demonstrating the effectiveness of the chosen sampling methods and analytical techniques.
They offer a comprehensive overview of the participants' profiles, including demographic characteristics and
lifestyle factors, thereby enriching our understanding of the challenges faced by women in managing their diabetes.
The table above indicates that the majority of respondents are aged between 36 and 49 years, with a total of 43
participants (100%) falling within this age range. Among them, most have completed junior high school education,
accounting for 46.5% of the respondents (Table 1). The majority of respondents (55.8%) had ordinary risk factors.
Physical activity was categorized as good for 29 respondents (67.4%), and food intake was also considered good for
28 respondents (65.1%). Additionally, the majority of respondents (79.1%) were employed (Table 2). The table
showed that the variables of physical activity (X,) and food intake (X;) had a significant effect on the incidence of
diabetes (Y), with significant alphas of 0.029 and 0.000, respectively. In contrast, the variables of BMI (X,) and
occupation (X,) did not significantly affect variable Y, with significant alphas of 0.616 (X,) and 0.328 (X,), indicating
that their p-values are greater than 0.05. Therefore, it can be concluded that BMI and occupation do not have a
significant effect on the incidence of diabetes (Table 3). The table shows a calculated F value of 7.951 with a
significance level (P Value) of 0.000. Based on this comparison, Hy is rejected, indicating that the variables BMI,
physical activity, food intake, and occupation significantly influence the incidence of diabetes (Table 4).
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Table 1. Age and education profile.

Variables Frequency Percentage (%)

Age (years old)

<20

211035 43 100.0

36to 49 43 100.0
Education

Elementary School 11 25.6

Junior High School 20 46.5

Senior High School 10 23.3

Diploma 2 4.7

Table 2. Respondent’s health profile.

Variable Frequency Percentage (%)

BMI

Under weight 3 7.0

Normal 24 55.8

Obesity 16 37.2
Physical Activity

Low 14 32.6

Sufficient 29 67.4
Food Intake

Low 15 34.9

Sufficient 28 65.1
Work

Not work 9 20.9

Work 34 79.1

Table 3. Statistically testing among variables.

Variables Testing results
t sig.
BMI 0.505 0.616
Physical Activity -2.267 0.029
Food Intake -4.253 0.000
Work -0.992 0.328

Table 4. Analysis among variables.

Model Sum of Squares F sig.
Regression 40878.850 7.951 0.000
Residual 48800.825
Total 89279.674

Discussion

BMI is a widely used indicator that helps assess an individual's nutritional status by considering their weight relative
to their height (Khanna, Peltzer, Kahar, & Parmar, 2022). According to the World Health Organization (WHO), BMI
categories include underweight (<18.5), normal weight (18.6-24.9), overweight (25-29.9), and obese (>30). Obesity,
characterized by excessive fat accumulation, is particularly significant in the context of diabetes mellitus, especially
T2D (Wondmkun, 2020). This condition can cause increased cell uptake of fatty acids, which ultimately inhibits the
utilization of glucose in muscles. As a result, the risk of insulin resistance and subsequent hyperglycemia rises,
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making obesity a critical risk factor for the development of T2D (Ruze et al., 2023). However, the relationship
between BMI and diabetes is not always straightforward. Research has shown that while a higher BMI is often
associated with an increased risk of T2D, other factors also play a crucial role. For instance, in this study involving
women of productive age at the Secang Il Community Health Center, 55.8% of respondents had a normal BMI, yet
diabetes prevalence was still notable. This suggests that factors such as lifestyle, physical activity, diet, and genetic
predisposition can influence diabetes risk independently of BMI (Iheanacho, Osoba, & Eze, 2021). Moreover, even
individuals with a normal or low BMI can develop diabetes if other risk factors are present. This complexity
underscores the need for a comprehensive approach to diabetes prevention and management that goes beyond
simple BMI measurements to include a holistic assessment of lifestyle factors (Figure 3).

In this study, out of 43 samples, 24 respondents (55.8%) had a normal BMI (18.6-24.9), 16 respondents
(37.2%) were classified as obese (BMI >24.9), and 3 respondents (7.0%) were underweight (BMI <18.5). Statistical
tests showed a P-value of 0.616, indicating no significant relationship between BMI and blood sugar control for T2D
in women of productive age at the Secang Il Community Health Center. The correlation strength between the
variables was weak, with a coefficient of 0.142. The study also reveals that obesity does not necessarily correlate
with diabetes, as thin individuals can also have diabetes due to internal factors such as poor lifestyle and lack of
physical activity. These findings align with a study, which also found no relationship between BMI and diabetes
incidence (Komariah & Rahayu, 2020). Similarly, a study concluded no correlation between BMI (Figure 4) and blood
sugar levels in diabetes mellitus patients (Adriani, Hurin, & Amani, 2023). However, this contrasts with a study
findings, which suggested a relationship between BMI and diabetes incidence, although not statistically significant
(Anri, 2022). This discrepancy may arise from various factors that influence blood sugar levels, one of which is
patient compliance with medication. Adherence to prescribed medication regimens is crucial for effective diabetes
management, as it directly impacts glycemic control (Sahoo, Mohanty, Kundu, & Epari, 2022). When patients fail to
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take their medications as directed—whether due to forgetfulness, misunderstanding, side effects, or a lack of
perceived need—their blood sugar levels can fluctuate significantly, leading to poor health outcomes. Moreover,
patient compliance can be affected by personal beliefs about the disease and treatment, socioeconomic status,
and access to healthcare resources (Gharaibeh & Tawalbeh, 2018). For instance, individuals with limited financial
means may struggle to afford necessary medications, leading to inconsistent use. Similarly, those who do not fully
understand the importance of their treatment may prioritize other aspects of their lives over their health, resulting in
missed doses. Furthermore, psychological factors such as depression and anxiety can also hinder medication
adherence (Yang, Wu, Gui, Cheng, & Zhang, 2023). Patients experiencing emotional distress may find it challenging
to maintain a consistent routine, further complicating their ability to manage their diabetes effectively. In addition,
the complexity of diabetes management—often requiring multiple medications, dietary changes, and regular
monitoring—can overwhelm patients, making it difficult for them to comply fully. Educational interventions and
support systems are essential to help patients understand their condition and the importance of adherence to
treatment plans (Shiferaw et al., 2021).

7 | L
Figure 4. Illustration of body weight assesment for BMI (Courtesy of unsplash.com).

Physical activity is a crucial factor in preventing and managing T2D (Kanaley et al., 2022). According to the
World Health Organization (WHO, 2019), it is recommended that individuals with diabetes engage in at least 150
minutes of moderate-intensity physical activity per week (Colberg et al., 2010). This activity can be assessed using
the Global Physical Activity Questionnaire (GPAQ), which categorizes physical activity into three levels: light,
moderate, and vigorous. In this study, out of 43 samples, 29 respondents (67.4%) had good physical activity levels,
while 14 respondents (32.6%) had poor activity levels. The results of statistical tests in this study showed a P-value
of 0.029, indicating a significant relationship between physical activity and blood sugar control for type 2 DM in
women of productive age at the Secang || Community Health Center. The correlation strength between the variables
was moderate, with a correlation coefficient of 0.421. These findings are consistent with a study study, which also
found a significant relationship between physical activity and diabetes mellitus (Bahriah et al., 2022). Similarly,
research demonstrated a significant correlation between physical activity and the incidence of T2d (Anri, 2022).
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Additionally, a study noted that individuals with lower body fat levels have a reduced risk of developing diabetes,
further emphasizing the importance of physical activity in diabetes management (Hariawan, Fathoni, &
Purnamawati, 2019).

Food intake is a crucial aspect of regulating the amount and type of food consumed to maintain health,
ensure proper nutritional status, and aid in the healing process (Anri, 2022). For individuals with diabetes, a well-
structured eating pattern is essential. This typically involves scheduling six meals per day, which includes three
main meals and three snacks (Wahyuni, Ma’ruf, & Mulyono, 2019). Poor food consumption patterns that can
contribute to diabetes often consist of diets high in calories, saturated fats, and sugars, while being low in fiber and
micronutrients. Such dietary habits can lead to obesity, nutritional imbalances, and increased free radicals,
ultimately resulting in a shift from infectious diseases to non-communicable chronic diseases, as well as the
emergence of degenerative conditions (Timah, 2019). In this study, based on a sample of 43 respondents, it was
found that 28 participants (65.1%) had good food intake, while 15 respondents (34.9%) exhibited poor food intake.
Statistical tests revealed a P-value of 0.000, indicating a significant relationship between food intake and blood
sugar control (Figure 5) in women of reproductive age at the Secang Il Community Health Center. The strength of the
correlation between these variables was moderate, with a correlation coefficient of 0.571. These findings align with
previous research; for instance, a study demonstrated a significant relationship between food intake and the
incidence of diabetes (Wahyuni, Ma’ruf, & Mulyono, 2019).

Figure 5. Illustration of blood sugar control (Courtesy of pexels.com).

Work refers to the process by which individuals strive to earn an income through employment in either the
formal or informal sector to meet their daily needs. Occupational factors can significantly influence the risk of
developing diabetes. Jobs that involve light physical activity may lead to insufficient energy expenditure, causing
excess energy to be stored as fat, which can result in obesity (Arania et al., 2021). In this study, among the 43
respondents, 34 participants (79.1%) were employed as farmers or traders, while 9 respondents (20.9%) were
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unemployed. Statistical analysis yielded a P-value of 0.328, indicating no significant relationship between
employment status and blood sugar control in women of reproductive age at the Secang Il Community Health
Center. The correlation between these variables was weak, with a correlation coefficient of 0.163. The lack of
influence from job factors on diabetes risk in this study may be attributed to the nature of the respondents’
occupations, which do not create high-stress environments. Many participants view their work as a form of
entertainment rather than a source of stress, and their jobs do not expose them to harmful substances or cause
physical discomfort.

Conclusion

This study highlighted that the variables of physical activity and dietary intake play a crucial role in influencing the
incidence of diabetes. The findings indicate that individuals who engage in regular physical activity and maintain a
balanced diet are at a significantly lower risk of developing diabetes compared to those with sedentary lifestyles and
poor dietary habits. Therefore, public health initiatives should focus on promoting physical activity and healthy
eating habits within communities to mitigate the risk of diabetes. Future research should continue to explore the
interplay between these variables and consider additional factors such as genetics and environmental influences to
develop comprehensive prevention strategies.
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Author’s perspective

Key points
e Physical activity and dietary intake play a crucial role in influencing the incidence of diabetes
e Occupational factors can significantly influence the risk of developing diabetes
e Adherence to prescribed medication regimens is crucial for effective diabetes

Potential areas of interest
e How canthe healthcare professionals be integrated in diabetes care?
e Whatinfluencing factors lead to a better diabetes treatment?
e When must innovation in healthcare technology be used in diabetes care?
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