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Abstract 
Pediatric patients are vulnerable to medication errors. Nurses have essential roles in patient safety and their quality 

of care. Therefore, nurses' attitudes regarding safety culture help nurses gain a profound insight into patient safety 

problems as well as potential solutions to cope with them. Motivating nursing professionals to understand safety 

culture and how they act about patient safety is one of the first steps to improving patient safety in healthcare 

institutions. This study aims to investigate attitudes towards patient safety culture among pediatric nurses and 

related factors. A cross-sectional descriptive correlational design was used with a sample size of 105 pediatric 

nurses at a selected government hospital in the Mekong Delta, Vietnam. Nurses’ attitudes towards patient safety 

culture were examined using a 4-likert questionnaire including 30 items divided into six subscales. Data analysis 

was performed in SPSS Version 26.0 using descriptive statistics and analysis of variance (ANOVA). The study 

findings showed that the overall mean score of attitude towards patient safety culture was 3.30 (SD = 0.45). 

Among subscales of attitudes, teamwork climate had the lowest mean scores. There were statistically significant 

associations between the level of education, experience, and nurses’ attitudes. According to the results, nurses’ 

attitudes regarding patient safety culture were good. However, there were some aspects that should be enhanced. 

It is strongly recommended that specific training interventions be performed to enhance the teamwork climate in 

the hospital. 
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1. Introduction 

Patient safety aims to prevent and reduce risks, errors, and harm that occur to patients during the 

provision of health care (Mueller et al., 2019; Vaismoradi et al., 2020). It is a global issue, not only 

among developing countries but also in developed countries (Sonğur et al., 2018). In terms of nursing 

care, it is one of the central elements of providing care services among healthcare organizations. In 

addition, patient safety remains an important challenge for quality improvement in all health systems, 

especially in developing countries (Elmontsri et al., 2018; Harrison et al., 2015). Lack of safe care kills 

and harms millions of people each year. It also exerts a great economic cost on health systems and 

society, consuming valuable resources that could be put to productive use elsewhere (O’Dowd, 2018).  

One of the major factors in improving patient safety in hospitals is compliance with the patient 

safety culture. Leadership, teamwork, safety climate, job satisfaction, emotional exhaustion, stress 

recognition, and working conditions were identified as critical factors impacting the patient safety 

culture (Brooks Carthon et al., 2019; Salih et al., 2021). Enhancing patient safety culture is an essential 

objective in the establishment of clinical governance as well as nursing leadership. Nurses who have 
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essential roles in patients’ recovery and health strongly contribute to patient-centered care, patient 

safety, and quality of care (Cathro, 2016; Gaffney et al., 2016). Their awareness and perception 

regarding safety culture help them have a profound insight into patient safety problems as well as 

potential solutions to cope with them. Motivating nursing professionals to understand safety culture and 

how they act about patient safety is one of the first steps to improving patient safety in health care 

institutions (Alaqeli & Altarhuni, 2021). 

Healthcare organizations with a positive safety culture are distinguished by mutual trust-based 

communication, shared perceptions of the importance of safety, trust in the efficacy of preventive 

measures, positive beliefs about how things work in the organization, and the interaction of these with 

work units and organizational structures, as well as systems that produce behavioral norms in healthcare 

organizations that promote patient safety (Wu et al., 2022). Besides, safe services have become a focus 

of nursing leaders at all levels within the healthcare system, and leadership is one of the major predictors 

of safety culture. 

The evaluation of attitudes is a reliable measure for assessing the efficacy of patient safety 

programs. Studies on the evaluation of patient safety culture in several countries show an overarching 

composite score for patient safety culture that spans from 12.4% to 48% (Camacho-Rodríguez et al., 

2022; Konlan & Shin, 2022), indicating the necessity for enhancements. Several previous studies have 

discussed nurses' attitudes towards patient safety culture, but they are more directed towards nurses in 

emergency care unit, intensive care unit or nurses in general (Aydemir & Koç, 2023; Durgun & Kaya, 

2018; Farzi et al., 2017; Saberi et al., 2017; Salih et al., 2021). Unfortunately, there is a lack of 

examination of pediatric nurses’ attitudes towards patient safety culture. Even though pediatric patients 

are vulnerable to medication errors. 

Previous studies in several countries have shown high rates of medication errors in pediatric patients 

ranging from 41.8% to 72% (Bante et al., 2023; Baraki et al., 2018; Brennan-Bourdon et al., 2020; 

Feleke et al., 2015; Feyissa et al., 2020). Meanwhile, Khan et al. (2016) also found that the medical 

error rate and avoidable adverse events in hospitalized children are 6.0 per 100 admissions and 1.8 per 

100 admissions, respectively. Medical errors caused pediatric patients to stay in the hospital longer and 

were more likely to have metabolic or neuromuscular disorders (Khan et al., 2016). Vietnam has proven 

that it is committed to providing its citizens with safe, high-quality healthcare services. One of the forms 

of their commitment is the issuance of Circular 43/BYT/2018, “Guideline for prevention of medical 

adverse events in health care facilities.”, by the Vietnam Ministry of Health. The guidelines seek to 

create a healthcare setting in which medical errors are recognized, examined, reported, and addressed 

to prevent occurrence in the future (World Health Organization, 2019). Therefore, this study aims to 

investigate attitudes towards patient safety culture among pediatric nurses and related factors. 

 

2. Research Methods 

A descriptive cross-sectional design was used in this study. The study was conducted at a 

government tertiary hospital in the Mekong Delta. A sample of 105 respondents was randomly selected 

from a group of nurses working in government pediatric hospitals in the Mekong Delta, Vietnam, based 

on inclusion criteria including (1) working full-time to care for pediatric patients, (2) having experience 

as a pediatric nurse for at least 6 months, and (3) being willing to participate in the study. 

The instruments used in this study are (1) Demographic Questionnaire: nursing participants’ 

demographic data was collected by using a self-report questionnaire, including information on age, 

gender, level of education, and experience in years; (2) Nurses’ attitudes toward patient safety culture: 

were examined by using the Safety Attitude Questionnaire (the SAQ). The scale included 30 items and 

was developed by (Sexton et al., 2006) for measuring healthcare workers’s safety attitudes. Its subscales 

included teamwork climate, safety climate, job satisfaction, stress recognition, perceptions of 
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management, and working conditions (Sexton et al., 2006). The responses for each item were reflected 

on a Likert scale from 1 (strongly disagree) to 4 (strongly agree). The overall domain score was 

calculated by summing all the items in each domain and then dividing by the number of items. The 

higher scores indicated a more positive assessment regarding safety culture. The original instrument in 

English was adapted and translated into Vietnamese by using the back-translation method. Then, the 

questionnaire was distributed to 30 nurses who had the same characteristics as the study participants for 

the pilot study. By using 30 nurses who had the same characteristics as the sample to complete the 

translated questionnaires to check the language understanding of the subjects. Accomplishment of the 

questionnaires took approximately 10 minutes. The reliability of Vietnamese versions of questionnaires 

was also tested. In this study, the internal consistency reliability was 0.90. 

To achieve the objectives of the current study, the data were analyzed using Statistical Package for 

Social Science (SPSS) version 26.0. Descriptive statistics in terms of frequency, percent, mean, standard 

deviation, and range were used to examine demographic characteristics and attitudes towards patient 

safety culture among nursing respondents. A One-way ANOVA test was used to determine relationships 

between nurses’ safety attitudes and related factors. Statistical significance was considered at lower 

than 0.05. The study was approved by the Ethical Review Board before data gathering (Decision No. 

TUA.IERC.015.R02 August 12, 2022). Written informed consent was obtained from the nurses, and 

the participants were assured of their anonymity. 

 

3. Results and Discussion 

3.1. Characteristics of Respondent 

The mean age among respondents was 31.1±4.4 years. Most of the participants were female 

(72.4%). The nursing profession is a female-dominated profession (Berkery et al., 2014). The nursing 

profession is more suitable for women (S. Cho & Jang, 2021; Sasa, 2019), because women are 

considered more feminine and motherly and have a high sense of empathy that suits this profession. 

Half of the study participants hold a bachelor’s degree in nursing (55.2%) and have 5 to 10 years of 

experience as nursing professionals (41.0%). 

 

3.2. Attitudes Toward Patient Safety Culture Among Pediatric Nurses 

Pediatric nurses had high mean attitudes toward patient safety culture scores of 3.30/4.00 (SD = 

0.45). Among the subscales, stress recognition had the highest score, while teamwork climate and 

working conditions had the lowest (Table 1). 

 

Table 1. Attitude Toward Patient Safety Culture Among Pediatric Nurses 

 Number of items Mean S.D. 

Attitude toward patient safety culture  30 3.30 0.45 

Subscales 

Teamwork climate 6 3.14 0.57 

Safety climate 7 3.29 0.51 

Job satisfaction 5 3.29 0.58 

Stress recognition 4 3.48 0.45 

Perceptions of management 4 3.45 0.50 

Working conditions 4 3.27 0.54 

Source: Primary Data, 2023 
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Table 2 shows that most nursing participants agreed that stress recognition strongly affected their 

working performance. Meanwhile, there was a lack of support and teamwork in caring for patients, as 

well as coordination between nurses and physicians in the clinical environment (Table 3). 

 

Table 2. The Highest Mean Scores Of Nurses’ Attitudes Toward Patient Safety Culture 

No Dimensions Mean S.D. 

1 
Fatigue impairs my performance during emergency situations 

(e.g., emergency resuscitation, seizure) 
3.52 0.57 

2 
Hospital management does not knowingly compromise the safety 

of patients 
3.52 0.52 

3 I am less effective at work when fatigued 3.50 0.56 

4 
I am provided with adequate, timely information about  

events in the hospital that might affect my work 
3.48 0.64 

5 I am more likely to make errors in tense or hostile situations 3.46 0.62 

6 
When my workload becomes excessive, my performance is 

impaired 
3.45 0.60 

7 Trainees in my discipline are adequately supervised 3.44 0.50 

Source: Primary Data, 2023 

 

Table 3. The lowest mean scores of nurses’ attitudes toward patient safety culture 

No Dimensions Mean S.D. 

1 I have the support I need from other personnel to care for patients 2.48 0.95 

2 In this unit, it is easy to discuss errors. 2.94 0.90 

3 
In this unit, it is easy to speak up if I perceive a problem with 

patient care 
3.07 0.85 

4 
This hospital does a good job of training new  

personnel 
3.11 0.64 

5 
The physicians and nurses here work together as a well-

coordinated team 
3.18 0.77 

6 
This hospital constructively deals with problem  

physicians and employees 
3.21 0.71 

Source: Primary Data, 2023 

 

Patient safety has been a major healthcare challenge since incidents have received increased 

attention in recent years. It is the shared attitudes, beliefs, values, and assumptions that underlie how 

people perceive and act upon safety issues within their organizations. Patients could receive safer care, 

fewer medical errors, fewer days of hospitalization, and better outcomes when nurses had a high level 

of attitude regarding safety. Our study indicated a high mean score of attitudes towards patient safety 

culture among pediatric nurses (mean = 3.30/4.00). This finding is relevant to previous studies. 

According to Salih et al. (2021), the mean score of attitudes regarding patient safety among nurses was 

3.00/4.00 among the participants (Salih et al., 2021). Consistently, a descriptive cross-sectional study 

conducted with 386 registered nurses working at the University of Gondar specialized hospital indicated 

that 56.1% of the respondents had a favorable attitude regarding patient safety (Biresaw et al., 2020).  

Similarly, the findings from a study by Moda et al. (2021) showed a high score and positive mean 

in nurses’ attitudes regarding patient safety culture. They also revealed that developing positive attitudes 

of safety culture in healthcare organizations was an important pillar, as it strives to eliminate the factors 

that contribute toward the management of mental and physical exhaustion, medical errors, patient harm, 

unsafe conditions, and the enhancement of overall patient safety (Moda et al., 2021). When we 
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considered the mean score among domains of safety culture, the domain of stress recognition had the 

highest score, while teamwork climate and work conditions had the lowest. The difference between the 

mean scores among these subscales might come from the requirement to achieve these dimensions.  

Research conducted by (Kanneganti et al., 2022) in 23 hospitals in four countries (Indonesia, 

Singapore, India, and Malaysia) found a significant correlation among poor safety attitudes with shifts 

lasting longer than 12 hours, fatigue, and depression. Fatigue is correlated with mental health problems, 

decreased cognitive function, as well as a loss of focus and alertness. It has been linked to lower patient 

safety and subpar nursing performance (Bell et al., 2023; H. Cho & Steege, 2021). Factors that 

contribute to fatigue in nurses are aspects of workload, shift work, such as disruptions to the circadian 

cycle, nurse shift length, and overtime (Bell et al., 2023; Jarrar et al., 2019). As a nurse, especially a 

nurse working in a stressful environment such as hospitals, being aware of occupational stress and how 

nurses performances in stressful working environments are influenced by occupational stressors is a 

common requirement, and most nurses prepare themselves for that. It will need a few interventions to 

help this situation. This includes promoting a healthy lifestyle through health programmes, enhancing 

work-life balance, and creating stress management programmes. 

Effective teamwork is a complex process that requires more practice and effort not only from nurses 

but also from other healthcare workers, especially physicians (Alzahrani et al., 2019). Our findings 

indicate the importance of creating a culture of safety and teamwork climate to improve nurses' 

satisfaction and retention as well as patient outcomes in hospitals. The nurse managers need to identify 

the aspects requiring qualifications in order to aggregate actions with the potential to improve safety 

culture for staff and safety care for patients. Besides, when referring to the score of each item, we found 

that the weakest component of the teamwork climate domain is "I have the support I need from other 

personnel to care for patients", with the lowest mean score. The reason might come from the gap of 

cooperation in healthcare institutions.  

Patient care has become increasingly complex as healthcare units strive to meet the full spectrum 

of patient needs. This can be challenging for healthcare workers to adapt to. In that stressful situation, 

anxiety, depression, aggressiveness, narcissism, and current events influencing mood, attitude, and 

actions also contribute to ineffective communication and sharing. It might proceed to decrease the 

amount of support among healthcare workers (Berry et al., 2020; Kairytė et al., 2022). According Thu 

et al. (2023), there is a need for improvement in two areas: organizational learning and communication 

openness. These two areas are closely linked to the culture of patient safety and knowledge sharing 

among healthcare providers. 

With all that is discussed in this study, working as a well-coordinated team among nurses at 

pediatric hospitals is an issue that needs to be improved. Moreover, cultural background, organizational 

policy, and leadership are also correlated with the enhancement of the safety climate in healthcare 

institutions. These reasons might explain the different mean scores on these dimensions of self-assessed 

safety culture among pediatric critical care nurses in selected government tertiary hospitals. Based on 

this result, the improvement of work conditions, collaboration, and collegiality in order to secure 

support from other personnel to care for patients should be considered. 

 

3.3. Factors Related To Attitudes Toward Patient Safety Culture Among Pediatric Nurses 

The results revealed that there was no association between gender and attitudes towards patient 

safety culture among pediatric nurses (p>0.05). The level of education was significantly associated with 

safety attitudes among nurses. These findings were shown in Table 4. Besides, the finding of the one-

way ANOVA test indicated that experience in year was related to attitudes towards patient safety culture 

among nursing participants, with the p-value of 0.003 (Table 5). 
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Table 4. Associations Between Gender, Level of Education, and Attitudes Towards Patient Safety Culture 

Among Pediatric Nurses 

Variables 
Attitudes towards patient 

safety culture 

p-value 

One-way 

ANOVA 

Gender 
Male (n=29) 3.32+0.37 

0.83 
Female (n=76) 3.30+0.47 

Level of education 

Intermediate (n=8) 2.98+0.45 

0.006 
College (n=27) 3.13+0.43 

Bachelor (n=58) 3.41+0.42 

Postgraduate (n=12) 3.41+0.44 

Source: Primary Data, 2023 

 

Table 5. Association Between Experience in Year And Attitudes Towards Patient Safety Culture Among 

Pediatric Nurses 

Variables 
Attitudes towards patient 

safety culture 
p-value 

Experience in year  

<3 years (n=11) 2.68+0.15 

0.003 (ANOVA) 
3-5 years (n=21) 3.17+0.44 

5-10 years (n=41) 3.27+0.44 

>10 years (n=32) 3.47+0.40 

Source: Primary Data, 2023 

 

In the present study, there were statistically significant associations between nurses’ attitudes 

regarding patient safety culture and their level of education as well as their experience in year. In other 

words, pediatric nurses’ attitudes regarding patient safety culture were different among groups by level 

of education and experience. Meanwhile, there was no relationship between gender and safety attitudes 

among nurses. 

The relationships between safety attitudes among nurses and levels of education and experience 

were also revealed in previous studies. A study conducted by 350 nurses working at a university hospital 

in Egypt indicated that educational level and experience were the main factors related to patient safety 

attitudes, while gender had no significant association with the attitudes (Salih et al., 2021). Compared 

to less experienced healthcare practitioners, experienced healthcare providers exhibit greater attitudes 

towards patient safety (Bottcher et al., 2019; Elsous et al., 2017; Jarrar et al., 2020). This result was 

similar to that of  (Al-Mugheed et al., 2022), who found that younger nurses had lower scores of safety 

attitudes than those who had more experience. 

Nurses' professional characteristics, including education and experience, as well as nursing systems 

that pertain to staffing levels, have an impact on the quality of care they provide. For example, it is 

thought that having a larger percentage of baccalaureate-degree holders among registered nurses (RNs) 

in hospitals will help with effective adverse event detection and prevention because these RNs will have 

greater knowledge, more effective communication skills, and the capacity to monitor patients (Audet et 

al., 2018; Liao et al., 2016). In the same way, more experience is considered to expose RNs to a variety 

of patient situations and clinical scenarios that foster the growth of knowledge, technical proficiency, 

and critical thinking. These factors are also thought to have an impact on how well nurse surveillance 

works (Audet et al., 2018; Stalpers et al., 2015). In addition to nurse characteristics, some factors that 

play a role in quality of care are the workplace environment, including the physical environment, 

communication and collaboration systems, and related support services (Malinowska-Lipień et al., 

2021). 
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4. Conclusion 

In the present context, most of the pediatric nurses had a high mean score of attitudes towards 

patient safety culture. However, work conditions and teamwork in caring for patients should be 

enhanced. Workload calculations also need to be considered to prevent burnout in nurses. Continued 

education and training towards patient safety need to be provided, especially for young nurses and 

nurses with intermediate or college diplomas. Furthermore, our findings make it particularly important 

to design specific interventions to enhance the work conditions and teamwork climate in clinical 

institutions. 
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Abstract 
Prediabetes is a serious global health problem. The prevalence of prediabetes is estimated to be higher than that 

of diabetes mellitus (DM), and 5%-12.5% of prediabetic patients will develop DM. Epidemiological studies 

showed that consumption of polyphenol-rich foods impacts blood glucose control and improves insulin resistance. 

Moringa leaves contain high levels of flavonoids that are effective in glucose control. This study aimed to 

determine the effect of moringa leaf extract supplementation on increasing GLP-1 levels in prediabetes models. 

This study used a randomized controlled trial-post-test-only design. Twenty-five male Rattus norvegicus were 

divided into five groups, namely the normal group, the prediabetes group, and three intervention groups, each 

given moringa leaf extract at a dose of 75 mg/kgbb, 150 mg / kgbb and 225 mg / kgbb. After 4 weeks of 

intervention, a GLP-1 examination was conducted. Data analysis using the ANOVA test. There was a significant 

difference in GLP-1 levels in the intervention group compared to the prediabetes control group (p<0.05). GLP-1 

levels increased as the dose given increased. In the intervention group, the dose of 225 mg/kg bw showed the 

highest increase in GLP-1 levels, but there was no significant difference compared to the 150 mg/kg bw dose 

group. Moringa leaf extract supplementation is proven to increase GLP-1 in the Rattus norvegicus model. The 

effect gets better with increasing doses. Further development and testing related to this supplementation are 

needed so it can be used as a safe non-pharmacological treatment for prediabetes and DM patients. 

 

Keywords: Glucagon-like peptide-1; Moringa oleifera leaf extract; prediabetes 

 

1. Introduction  

Diabetes is a global health emergency in the 21st century. International Diabetes Federation (IDF) 

reported that in 2021 the number of diabetics increased sharply, in the age range of 20-79 years there 

were 537 million, which means that for every 10 people there is 1 person with diabetes (IDF, 2022). 

Indonesia has the largest number of diabetics, with a sharp increase of 167% in the last ten years (IDF, 

2022). Diabetes is a development of a previous prediabetic condition. Estimating that 5% to 12.5% 

percent of prediabetic patients will progress to DM (Anthony et al., 2021; Lee et al., 2022). Prediabetes 

is a serious global health problem, and it is estimated that the prevalence of prediabetes is much higher 

than that of diabetes, but comprehensive data are not yet adequate (Kusumawati, 2023). The prevalence 

of prediabetes globally is increasing rapidly (Lee et al., 2022). Prediabetes by value Impaired Glucose 

Tolerance (IGT) in individuals aged 20-79 years of age of 7.3% equivalent to 352.1 million people in 

2017 and is estimated to increase to 8.3% equivalent to 586 million people in 2045 (IDF, 2017).   

Prediabetes is a condition that is at high risk for the development of diabetes in the future. Incretin 

abnormalities are important in the development of pancreatic β cell damage in T2DM. Patients with 
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prediabetes are found to have changes in circulating concentrations of incretin. Incretin is a hormone 

produced by the intestinal mucosa in response to oral nutrient intake by increasing insulin secretion 

stimulated by increased glucose and lowering blood glucose levels. The hormone incretin consists of: 

glucagon like peptide-1 (GLP-1) and glucose-dependent insulinotropic peptide (GIP) has a useful effect 

in the therapy of diabetes. The hormone incretin will be rapidly degraded by the enzyme dipeptidyl 

peptidase IV (DPP-IV) which has an impact on decreasing insulinotropic activity (Husna et al., 2019). 

GLP-1 is an incretin hormone that has the effect of lowering glucose, slowing gastric emptying and 

suppressing glucagon secretion (Bell & Watts, 2015). Incretin deficits are associated with decreased 

effects of GLP-1, impaired insulin secretion capacity, increased insulin resistance, and hyperglycemia. 

(Hinnen, 2017). The new approach to controlling diabetes is based on the use of GLP-1, an incretin 

hormone, which has been shown to reduce postprandial glycemia and fasting in T2DM (Singh et al., 

2021). 

Previous research revealed in prediabetic individuals found a decrease in GLP-1 concentrations. A 

decrease in GLP-1 in patients with impaired glucose tolerance leads to insulin resistance. Damage to 

GLP-1 secretion contributes to the pathogenesis of prediabetes. Incretin-based therapies have been 

shown to increase β cell mass, glycemic control, weight loss and improve liver cells and the 

cardiovascular system. Incretin-based therapies (DPP IV inhibitors and GLP-1 agonists) have been 

shown to improve β cell function and mass in experimental animals and clinical trials (Ahmadieh & 

Azar, 2014). GLP-1 increases pancreatic cell mass and inhibits cell apoptosis and increases insulin 

secretion. GLP-1 agonists can normalize hyperglycemia, delay gastric emptying, increase insulin 

release, decrease glucagon, decrease food intake and improve cell function (Pegah et al., 2021). GLP-1 

is highly unstable in vivo with a very short half-life, and is easily degraded and inactivated by the 

enzyme dipeptidyl peptidase (DPP-IV). Prolonging the hypoglycemic effects of GLP-1 by inhibiting 

DPP-IV is one of the key mechanisms of DMT2 treatment. DPP-IV inhibitors currently present are 

sitagliptin and vitagliptin which have significant hypoglycemic effects, but have side effects such as 

hypersensitivity reactions, rashes and upper respiratory tract infections (Yang et al., 2020). 

Conventionally, prediabetes is managed by a combination of pharmacotherapy and lifestyle 

modifications such as dietary interventions (Gamede et al., 2021). Epidemiological studies show that 

consumption of polyphenol-rich foods has an impact on blood glucose control and improves insulin 

resistance. A healthy diet rich in vegetables, fruits, whole grains containing polyphenols can reduce the 

risk of DMT2 by 14% (Maghsoudi et al., 2016; Zamora-Ros et al., 2013). Natural flavonoids and 

alkaloids have DPP-IV inhibiting activity can be used as a drug source (Yang et al., 2020). Moringa 

leaves (Moringa oleifera ) contains polyphenols especially the most important are flavonoids quercetin, 

kaempferol, phenolic acids, chlorogenic acid and caffeoylquinic acid which are antihyperglycemic 

acting as competitive inhibitors of SGLT 1 in the mucosa of the small intestine (duodenum and jejenum) 

thereby reducing the absorption of glucose in the intestine (Vargas-Sánchez et al., 2019). Although 

many non-pharmacological treatments related to diabetes have been developed, studies related to the 

effects of moringa leaves on increasing GLP-1 in prediabetes are currently very limited. This study aims 

to determine the effect of Moringa leaf extract supplementation on increasing GLP-1 levels in the 

prediabetic models Rattus norvegicus. 

 

2. Research Methods  

2.1.Research Design 

This study used design Randomized Controled Trial Post Test Only. The research protocol has been 

approved by the health research ethics committee of Diponegoro University with number 25/EC/H/FK-

UNDIP/IV/2022. The sample in this study was 25 heads Rattus norvegicus male, age 8 weeks, average 

body weight 179+4 grams. Rats were divided into five groups randomly, namely the normal control 
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group (K1), the prediabetes control group (K2), and three treatment groups each given Moringa leaf 

extract doses of 75 mg / kgbb (P1), doses of 150 mg / kgbb (P2) and 225 mg / kgbb (P3). 

Making a high fat diet: the high-fat diet mass is compacted and ovened in pellet form at 1800C for 

2 hours. The high-fat diet was adopted from previous studies with minor modifications (Huda et al., 

2020). Making moringa leaf extract: moringa leaves are taken from the Klaten region, Central Java. 

Moringa leaves that have been picked are then sorted, washed and drained, then in the oven at 500C for 

2x24 hours until the leaves dry. Dried Moringa leaves are then ground and sieved using mesh 40. 

Moringa leaf powder is then macerated with 96% ethanol in a ratio of 1: 5 for 3 days. Every day stirring 

is carried out for + 10 minutes. After the third day the maceration results are filtered, then evaporation 

is carried out with a rotary evaporator, to get a viscous extract not dripping. 

Induction of prediabetes is done by administering a high-fat diet (DTL) for 4 weeks. The 

composition of a high-fat diet consists of Comfeed PAR-s 60%, wheat 27.8%, cholesterol 2%, cholic 

acid 0.2%, lard 10% in 100 grams of feed. Determination of the prediabetic mouse model was carried 

out when the results of the fasting glucose level examination were 100 -160 mg / dL (Abdel-Hamid & 

Firgany, 2019). In the treatment group, Moringa leaf extract was given through sonde according to the 

dose in each group for 4 weeks. At the end of week 4, blood samples were taken through retro-orbitals 

for GLP-1 examination. Data analysis using ANOVA, if the results of the p< 0.05 value are continued 

Post-Hoc Least Significant Difference (LSD). 

 

3. Results and Discussion  

3.1.Characteristics of Experimental Animals 

Prediabetes is characterized by mild hyperglycemia and is a high risk factor for diabetes. The most 

common changes in prediabetes are evidenced by the presence of impaired fasting glucose and/or 

glucose intolerance due to deregulation of glucose control as well as cell dysfunction (Zborowski et al., 

2021). Maintaining glycemic control is a major treatment goal in prediabetes and diabetes because it 

can reduce the risk of health complications and death (Ahmad et al., 2019). In this study, making a 

prediabetes model Rattus norvegicus performed with the administration of a high-fat diet (DTL) for 4 

weeks ad libitum. The prediabetes model is determined if blood glucose after an 8-hour fast is 100 -160 

mg/dL (Abdel-Hamid & Firgany, 2019). DTL induction results in the prediabetes group (K2, P1, P2, 

and P3) showed an average fasting blood glucose of 131.68±3.201mg/dL. In line with previous research 

showing that administering a high-fat diet improves serum glucose levels, insulin resistance and 

impaired glucose metabolism metabolism (Balakumar et al., 2016; Hassan-Danboyi et al., 2021). 

The results of this study also proved that administering a high-fat diet increased body weight and 

Lee index > 300 in the prediabetes control group (K2) and intervention group (P1,P2,P3) as shown in 

Table 1. This condition is likely due to an increase in fat mass and a decrease in lean mass 

simultaneously (Lee et al., 2022). A high-fat diet induces a positive energy balance resulting in visceral 

fat deposits (El-Shehawi et al., 2021). Previous research has shown that feeding a high-fat diet improves 

serum glucose levels, insulin resistance and impaired glucose metabolism (Balakumar et al., 2016; 

Hassan-Danboyi et al., 2021). 

 

Table 1. Characteristics of Experimental Animals Before and After the 4-Week Intervention   

Variable 
Measurement 

period 

Control Groups Treatment Groups 

Normal 

(K1)  

Prediabetes 

(K2) 

EMo75 

(P1) 

EMo150 

(P2) 

EMo225 

(P3) 

Body 

weight (g)  

Before  212±3.16 238.8±3.11 234.8±4.81 233.6±3.20 232.2±3.70 

After 235.4±2.70 295.4±3.43 270.6±5.31 262.6±3.64 260.4±4.39 

Length of 

body (cm) 

Before 20.07±0.11 18.80±0.37 18.72±0.12 18.53±0.12 18.42±0.15 

After 20.73±0.12 18.98±0.21 20.61±0.14 20.90±0.15 21.30±0.06 
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Variable 
Measurement 

period 

Control Groups Treatment Groups 

Normal 

(K1)  

Prediabetes 

(K2) 

EMo75 

(P1) 

EMo150 

(P2) 

EMo225 

(P3) 

Indeks Lee 
Before 296.9±0.80 330.09±5.97 329.7±5.99 332.2±4.13 333.6±6.92 

After 297.7±1.18 350.8±3.48 313.7±2.44 306.37±2.17 299.7±1.58 

Source: Primary Data, 2022 

 

Normal (K1) : Normal Mouse (Negative Control)   

Prediabetes (K2) : Prediabetic Rats (Positive Control) 

EMo75 (P1) :Extract M. oleifera 75 mg/kgbb (Treat 1) 

EMo 150 (P2) :Extract M. oleifera 150 mg/kgbb (Treat 2) 

EMo 225 (P3) : M. oleifera extract 225 mg/kgbb (Treat 3) 

 

After 4 weeks of intervention there was an increase in body weight (g) in all groups as shown in 

Table 1. The highest increase in body weight was found in the K2 group (prediabetic control group), 

while the lowest body weight and Lee index were found in the EMo dose group of 225 mg / kgbb (P3). 

When compared to the prediabetes control group (K2), the EMo treatment group (P1, P2, P3) showed 

lower body weight. This is in line with previous research that states the provision of Moringa leaf extract 

significantly reduces body weight in experimental animals given a high-fat diet (Monraz-Méndez et al., 

2022). GLP-1 has effects on various organ systems, most relevantly causing a decrease in body weight 

in the long term (Popoviciu et al., 2023). 

 

3.2.Differences in GLP-1 Levels Between the Intervention Group and the Control Group 

 

Table 2. The difference in GLP-1 levels between groups after 4 weeks of intervention 

Group n Mean±SD p-value 

K1 5 19.8±0.76 0,000 

K2 5 5.86±0.52 

P1 (EMo 75) 5 11.73±0.80 

P2 (EMo 150) 5 13.73±0.80 

P3 (EMo 225) 5 14.66±0.96 

Source: Primary Data, 2022 

 

Table 2 shows GLP-1 levels in the normal control group, prediabetes control and EMo intervention 

group. The highest GLP-1 levels (19.8±0.76) were found in the normal control group. The lowest GLP-

1 levels (5.86±0.526) were found in the prediabetes group and the highest GLP-1 levels (14.668±0.962) 

were found in the Emo 225 intervention group. The results of the analysis using one way ANOVA 

showed a significant difference in GLP-1 levels in the normal control group (K1), prediabetes control 

(K2), EMo (P1, P2, P3).  

GPL-1 is a powerful stimulator of insulin secretion. GLP-1 stimulates insulin gene expression and 

proinsulin biosynthesis. GLP-1 has an anti-apotosis effect on β cells. Incretin, especially GLP-1, is 

secreted by enteroendocrine L cells in the intestine in response to regulation of postprandial glucose 

levels. GLP-1 increases pancreatic cell mass and inhibits cell apoptosis and increases insulin secretion. 

In patients with T2DM, GLP-1 secretion is reduced compared to healthy people (Pegah et al., 2021). 

This is consistent with the results of the study that GLP-1 levels in the prediabetes control group (K2) 

showed the lowest value on average 5.86±0.526 pg/mL. 

The results of this study showed that after 4 weeks of EMo administration Doses of 75 mg/kgbb, 

150 mg/kgbb, and 225 mg/kgbb cause significant increase in GLP-1 levels compared to prediabetes 

control group (ρ <0,05). This is likely to exist proteins/peptides contained in leaf extracts M. oleifera 
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which has an insulin-mimetic effect. The GLP-1 hormone is secreted by cells in the gastrointestinal 

tract in response to the presence of carbohydrates in food. GLP-1 helps promote glycemic normalization 

after carbohydrate consumption by stimulating insulin secretion by cells. This mechanism is the basis 

of therapeutic treatment of hypoglycemic in T2DM known as dipeptidyl peptidase 4 (DPP-IV) 

inhibitors by increasing the half-life of the GLP-1 hormone and triggering the secretagogue effect of 

insulin. Moringa contains insulin-like proteins detectable from seed coats, seedless fruits and leaves. 

Moringa leaves contain promising sources of protein/peptides with relevant in vivo insulin mimetic 

effects (Paula et al., 2017). 

 

3.3.Differences in GLP-1 Levels in Each Group 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Differences in GLP-1 Levels After 4 Weeks of Intervention 

 

Figure 1 shows differences in GLP-1 levels in the control, prediabetes and EMo treatment groups 

(P1,P2,P3). The results showed that GLP-1 levels in the prediabetes group (K2) significantly decreased 

(p<0.05) when compared to the control group (K1). In the P1,P2 group, P3 showed a significant increase 

in GLP-1 when compared to prediabetes controls. Changes in EMo 150 to 225 dose did not show a 

statistically significant increase in GLP-1 (p>0.05) but descriptively still showed an increase in GLP-1 

levels. 

Elevated GLP-1 levels affect the improvement of blood glucose control through mechanisms of 

action, namely: 1) glucose-dependent insulinotropic action, 2) suppress glucagon secretion (except 

during hypoglycemia episodes), 3) slow gastric emptying. Changes in appetite, satiety, reduction in 

calorie intake (Nauck et al., 2021). Moringa leaves likely play a role in delaying gastric emptying, 

inhibiting intestinal glucose uptake, increased glucose uptake in muscles and liver contributing to 

hypoglycemic effects (Gómez-Martínez et al., 2022). Alkaloids, phenolic acids, amino acid 

polysaccharides, peptidoglycan, and glycopeptides in Moringa leaves contain antioxidant properties 

that function as DPP-4 inhibitors. The mechanism of action of DPP4 inhibitors through blocking 

enzyme activity, increasing the half-life of GLP-1, increasing insulin secretion and limiting glucagon 

secretion (Singh et al., 2021). 

The results of this study are different from previous studies that stated that supplementation M. 

oleifera potential as a blood glucose controlling agent in prediabetic patients, but supplementation M. 

oleifera has no effect on intestinal hormones (GLP-1) (Gómez-Martínez et al., 2022). Other studies 

mention quercetin content in M. oleifera has the ability to inhibit α-glucosidase by increasing GLP-1 

secretion in healthy individuals as well as T2DM patients (Ganjayi et al., 2023). Inhibition α-
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glucosidase causes a delay in the breakdown of carbohydrates in the small intestine by intensifying 

glucose absorption in the lower intestine thereby reducing glucose levels (Hossain et al., 2020). 

Administration of Moringa leaf extract dose of 225 mg / kgbb increased the highest GLP-1 levels. 

Alkaloids, phenolic acids, amino acid polysaccharides, peptidoglycan, and glycopeptides contain 

antioxidant properties that function as DPP-4 inhibitors (Singh et al., 2021). DPP4 inhibitor mechanism 

through blocking enzyme activity, increasing the half-life of GLP-1, increasing insulin secretion and 

limiting glucagon secretion (Singh et al., 2021). Moringa leaves also contain compounds O-Ethyl-4-

[(α-NS-rhamnosyloksi)benzyl]carbamate which has excellent pharmacokinetic properties and safety 

and is a potential lead compound against DPP-IV (Yang et al., 2020). Previous research in prediabetes 

treated with GLP-1 analogues for 24 weeks showed normoglycemia (Farr & Mantzoros, 2017). The 

hypoglycemic mechanism via the GLP-1 pathway is safe because GLP-1 increases insulin secretion 

depending on glucose concentration. GLP-1 stimulates increased insulin secretion when blood glucose 

levels rise, but when blood glucose levels are too low, GLP-1 maintains normal insulin secretion levels 

(Yang et al., 2020). 

 

4. Conclusion  

This study showed that Moringa leaf extract was effective in increasing GLP-1 levels in a 

prediabetic model of Rattus norvegicus. The effect gets better with increasing doses of administration. 

Further development and testing related to moringa leaf extract supplementation is needed so 

that it can later be used as a safe non-pharmacological treatment for patients with prediabetes 

and diabetes mellitus. 
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Abstract  
Stress has various impacts on hemodialysis patients. Stress in hemodialysis patients can cause physical symptoms 

(fatigue, muscle cramps, nausea, and vomiting), a decrease in quality of life, and non-compliance with self-

management, one of which is compliance related to limiting fluid intake, thus adversely affecting on the patient's 

IDWG. IDWG is an important indicator for fluid monitoring in hemodialysis patients. Increasing IDWG that 

exceeds the tolerance limit can have a negative impact and can even cause mortality. This study aimed to 

determine the correlation between stress level and IDWG among hemodialysis patients. This study was conducted 

in the hemodialysis unit of RSD Mangusada, involving 95 respondents. This study was quantitative, with non-

experimental research using a cross-sectional approach. Data collection was carried out with DASS questionnaires 

for stress and observation sheets for the IDWG. The data was analyzed using Pearson's Spearman Rank (α<0.05). 

Respondents with IDWG within tolerance limits were the majority unstressed, and none experienced severe stress 

or very severe stress. There is a positive and weak correlation between stress and IDWG among patients 

undergoing hemodialysis. The findings from this study may provide useful information in reviewing existing 

nursing care and standards of care provided in hemodialysis units, including the need to consider psychological 

assistance services in the care of hemodialysis patients. Qualitative research is needed to explore the in-depth 

experience of stress in hemodialysis patients and the factors associated with it. 

 

Keywords: hemodialysis; interdialytic weight gain; stress 

 

1. Introduction  

Chronic kidney disease (CKD) patients need long-term care. Treatment of CKD is prioritized to 

reduce the progression of kidney function decline (The Ministry of Health The Republic of Indonesia, 

2018). Hemodialysis (HD) is a lifelong therapy to replace some kidney function with the help of a 

dialysis machine (Lee, 2017). The prevalence of patients diagnosed with CKD and undergoing 

hemodialysis in Bali Province exceeds the national average. The prevalence of patients undergoing 

hemodialysis in Bali is 38.5%, ranked second nationally after DKI Jakarta, above the national 

prevalence of 19.3%  (Indonesian Society of Nephrology, 2018). 

Patients undergoing hemodialysis should monitor interdialytic weight gain (IDWG). IDWG is one 

of the important indicators of patient compliance in regulating the fluids of patients undergoing 

hemodialysis and determining the amount of fluid entering during the interdialytic period (Kahraman 

et al., 2015). The higher the IDWG, the greater the amount of fluid in the patient's body and the greater 

the risk of complications (Bossola et al., 2018). An increase in IDWG that exceeds the tolerance limit 

can have a negative impact (Ozen et al., 2019). Increased predialysis blood pressure, greater 

intradialytic reductions in blood pressure due to higher ultrafiltration rates, and elevated mortality are 

all linked to a higher IDWG (Ipema et al., 2016). As many as 60%–80% of patients die from excess 

fluid intake during the interdialytic period. Excess fluid intake during the interdialytic period can result 
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in edema, ascites, and even lung congestion, so monitoring fluid intake in hemodialysis patients is the 

main action that must be considered by the  nurses (Indonesian Society of Nephrology, 2018). 

There are various factors that affect IDWG in patients undergoing hemodialysis (Maimani et al., 

2021). Stress is one of the psychological problems that can have an impact on the patient's condition. 

Patients who undergo hemodialysis in addition to experiencing problems related to physical health and 

mental problems, including stress and anxiety (Zibaei et al., 2020). The prevalence of stress in 

hemodialysis patients is quite high. The prevalence of moderate stress and severe stress in hemodialysis 

patients ranges from 14% to 69.49% and 37.5% to 56%, respectively (Dhungana et al., 2023; George 

et al., 2022; Zibaei et al., 2020). Stress in hemodialysis patients can be caused by physical and 

psychological factors. Physical factors that can cause stress are physical dependence on hemodialysis 

equipment, limited physical function, changes in sexual function and diet, fluid restriction, use of 

various drugs, loss of appetite and energy, fatigue (Camelia et al., 2016). Psychological factors that can 

cause stress are not having enough time to do dialysis, losing a job, losing independence, changes in 

self-perception, and fear of death (Parvan et al., 2015). 

Stress can cause various repercussions for hemodialysis patients. Hemodialysis patients who 

experience stress may experience physical symptoms such as fatigue, diarrhea, muscle cramps, nausea, 

and vomiting (Hintistan & Terzi, 2018; Moledina & Perry Wilson, 2015). In addition, stress can also 

cause hemodialysis patients to experience decreased quality of life and non-compliance with self-

management (Lim & Lee, 2022; Sulistni et al., 2021). Non-compliance with self-management, one of 

which is fluid intake restrictions, can have a negative impact on the patient's IDWG (Angraini & Putri, 

2016). Although there have been many studies related to hemodialysis patients, there have not been 

many studies that highlight the psychological conditions of patients, especially those related to IDWG. 

Previous study have recommended examining factors that influence IDWG, one of which is stress 

(Murdaningsih et al., 2023). Psychological problems such as stress are important to study because it 

related to self-management among hemodialysis patient. This study aimed to determine the correlation 

between stress level and IDWG among hemodialysis patients. 

 

2. Research Methods  

This study was a quantitative study with a type of non-experimental research using a cross-

sectional approach. The population of this study was patients undergoing hemodialysis at RSD 

Mangusada, which amounted to 123 patients. The sample was 95 patients undergoing hemodialysis, 

selected by purposive sampling. The criteria for inclusion in the study were patients aged 18–65 years, 

undergoing hemodialysis for at least six months, and being able to understand Bahasa. The criteria for 

exclusion from the study were patients who experienced congestive disorders based on hospital medical 

records.  

 Data collection was carried out for approximately 7 days (8-14 October 2023), using DASS 

(Depression Anxiety and Stress Scale) questionnaires to measure stress and observation sheets to 

measure patient IDWG. DASS consists of 14 statement items consisting of four Likert scales, namely 

0 = never, 1 = sometimes, 2 = often, and 3 = very often. The scores obtained will be totaled and 

categorized according to the stress level of the respondents. The stress level response was categorized 

into 5, namely 0–14 = normal, 15–18 = mild stress, 19–25 = moderate stress, 26–33 = severe stress, 

and >34 = very severe stress. The validity and reliability test of the DASS was done by Marsidi 

(2021).The validity test of the DASS instrument has a positive Pearson correlation value of more than 

0,532 and a Cronbach alpha value of 0.951. It is all indicated that the DASS has proven reliable. IDWG 

is obtained by using the formula that includes the body weight of the respondent using the weight scales, 

calibrated regularly in the hemodialysis unit. The results were written down on the observation sheet. 

IDWG was measured using the IDWG formula in persentase units (%). 
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The collected data was then analyzed as univariate and bivariate data. A univariate analysis was 

conducted to provide an overview of stress and IDWG. Bivariate analysis began with a data normality 

test with Kolmogorov-Smirnov. Test analysis using Spearman rank is necessary because stress data and 

IDWG are not normally distributed. The level of significance of the study (α<0.05) to analyze whether 

there is a correlation between stress and IDWG among patients undergoing hemodialysis.This study 

was conducted by upholding the ethical principle of maintaining the confidentiality of the respondent 

by using the initials (confidentiality), not harming respondents (non-maleficence), and being voluntary 

without any coercion from any party. Respondents can refuse and withdraw from research at any stage 

(autonomy). This study has received ethical clearance from the Health Research Ethics Committee, 

Rumah Sakit Daerah Mangusada, with the ethical approval number 070/8025/RSDM/2023. 

 In this study, the lead researcher was assisted by 1 research member and 2 enemurators, namely 

hemodialysis nurses at RSD Mangusada. The chief researcher has the task of fully controlling the 

research process and is directly involved in data collection, as well as accounting for research results 

until they are published. Co-researchers are tasked with assisting researchers in obtaining research 

permits, data collection, and data analysis. The enemurator is assigned to be a facilitator during the data 

collection process. 

 

3. Results and Discussion 

3.1.Descriptive of Stress and IDWG  

This research carried out at the Hemodialysis Unit of RSD Mangusada in October 2023. The 

number of samples in this study was 95 respondents. The results of the study were presented in the 

tables and explained in the narratives form. 

 

Tabel 1. Category Stres and IDWG Respondents (n=95) 

Variable f % 

Stres Category 

No Stress 40 42.1 

Mild Stress 24 253 

Moderate stress 25 26.3 

Severe stress 6 6.3 

Very Severe Stress 0 0 

IDWG Category 
Within tolerance limits 73 76.8 

Exceeding tolerance limits 22 23.2 

Source: Primery Data, 2023  

 

Table 1 showed that most respondents do not experience stress (42.1% ). In contrast to the results 

of previous research by George et al. (2022), who reported that the majority of hemodialysis patients 

had severe stress (56%). One factor that may influence this condition is social support. Judging from 

the characteristics of the respondents, most of whom are married and all of whom live with their 

families, it is likely that they get a lot of support from their spouses and families. Social support was 

very important to help patients carry out self-management during hemodialysis  (Jo et al., 2020; Noviana 

& Zahra, 2021; Song et al., 2022). Additionally, social support for dialysis patients can give them access 

to a network of people based on their own needs, enhancing their sense of self-worth, shielding them 

from pathological symptoms caused by stress, and having a positive impact on their social, mental, and 

physical well-being (Stevenson et al., 2018). Previous studies showed that there were several other 

things that cause stress in hemodialysis patients, namely feeling uncomfortable, fatigue, health 

problems that will be faced, and a long duration of hemodialysis  (Gedara et al., 2022; D. Pratiwi, 2015; 

Tu et al., 2014). In this study, based on interviews, patients mostly feel comfortable during 

hemodialysis, rarely have serious complications, and have long experience in hemodialysis, so they are 

well prepared before hemodialysis and manage themselves at home. 
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 We found that the IDWG category was within the tolerance limit (76.8%), showing that the 

respondents' IDWG was within the normal range. The length of time on hemodialysis was assumed by 

researchers to contribute to respondents' stress levels and IDWG results. This may occur because the 

average respondent has undergone hemodialysis for 4 years, so they have experience controlling fluids. 

Increasing the duration of hemodialysis may allow patients to adapt to hemodialysis. Patients who have 

been on hemodialysis for more than three years have become accustomed to the symptoms (Nurdina & 

Anggraeni, 2022). According to Indramayu et al. (2016), younger patients usually have a larger appetite 

accompanied by greater sodium and water intake, which impacts IDWG. The higher the IDWG, the 

greater the amount of excess fluid in the patient's body and the higher the risk of complications (Bossola 

et al., 2018). In this study, the average age of the patients was 63 years old, and they had a good IDWG 

(within tolerance). Based on this, we assume that the elderly have more experience in fluid control and 

integrating self-care behaviours, so they have a good IDWG compared to younger patients. 

 

3.2.Correlation between stress and IDWG 

Tabel 2. Cross Tabulation Stres with IDWG (n=95) 

 

Stres Category 

No 

Stress 

Mild 

stress 

Moderate 

Stress 

Severe 

Stress 

Very 

Severe 

Stress 

IDWG 

Category 

Within tolerance limits 39 21 13 0 0 

Exceeding tolerance 

limits 

1 3 12 6 0 

Source: Primery Data, 2023  

 

Table 2 showed that respondents with IDWG within tolerance limits were mostly unstressed, and 

none experienced severe stress or very severe stress. Meanwhile, respondents with IDWG exceeding 

the tolerance limit mostly experienced moderate stress. The main stressors experienced by patients 

undergoing hemodialysis were related to fluid restriction (Efe & Kocaöz, 2015; Novitasari, 2015). 

Stress was a depressed and anxious mood that has a negative impact on physical and emotional 

(Dennick et al., 2017). Hemodialysis patients who experience stress will have an impact on emotional, 

motivational and behavioral disorders (Hong et al., 2017). Symptoms of depression and dietary non-

adherence are particularly prevalent in patients with end-stage kidney disease receiving hemodialysis 

therapy (Gebrie & Ford, 2019). The stress experienced by patients will affect their health behaviour. 

stress can also cause hemodialysis patients to experience decreased quality of life and non-compliance 

with self-management (Lim & Lee, 2022; Sulistni et al., 2021).  The success or failure of hemodialysis 

therapy greatly depends on the patient's compliance with the prescribed course of action and any health 

advice. 

The results of this study showed that respondents with IDWG within tolerance limits mostly did 

not experience stress, and none experienced severe stress or very severe stress. We assumed that patients 

who are not stressed can follow self-management well, so that they can achieve IDWG targets within 

tolerance limits. The respondents' education level, which was mostly SMA/SMK, may also have 

contributed to this condition. Gela & Mengistu (2018) found that a higher level of education can assist 

patients in increasing awareness and concern for individual health. 

Tabel 3. Spearman Rank Analysis Results (n=95) 

Variable p-value r r (%) 

Correlation stress with IDWG 0.001 0.341 11.6 

Source: Primery Data, 2023  
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Table 3 showed a positive and weak correlation between stress and IDWG in hemodialysis patients. 

The lower the respondent's stress, the lower the respondent's IDWG. The results of this study were also 

supported study by Gebrie and Ford (2019) which explains that there was a significant correlation 

between depressive symptoms and dietary non-compliance (Gebrie & Ford, 2019). Previous study 

showed that depression was associated with an increased risk of poor outcomes in CKD patients such 

as poor quality of life, increase hospitalization, major cardiovascular adverse events, mortality, and poor 

treatment compliance (Bautovich et al., 2014; Zhu et al., 2023). 

Stress was also related to the each person’s coping strategies in hemodialysis patients (Ahmad & 

Al Nazly, 2015; Camelia et al., 2016; Ghaffari et al., 2019). Every person had a unique way of handling 

stress and a unique set of strategies for coping. The results of this study showed a weak strength of 

association between stress and IDWG, with a r of 0.341. This is because there are many factors that 

influence IDWG that were not studied. The results also showed an R of 11.6%, which means that stress 

affects IDWG by 11.6% and the rest is influenced by other factors. In addition to psychological factors, 

IDWG is also strongly influenced by physical factors such as fluid diet, duration of hemodialysis, 

complications during HD, physical activity management, and nutrition (Mosleh et al., 2020). 

Psychological factors can influence the self-management behavior of hemodialysis patients, such 

as not restricting fluids and nutrition, not doing physical activity, and not routinely or completely 

undergoing hemodialysis therapy (Ma et al., 2022; S. H. Pratiwi et al., 2019). This can have an impact 

on poor treatment outcomes in hemodialysis patients, one of which is an increase in IDWG. Increased 

IDWG beyond the normal range can increase the risk of complications and even death in hemodialysis 

patients. (Dantas et al., 2019) found that in patients receiving conventional HD, IDWG ≥4% of DW 

was found to be a borderline outcome for cardiovascular death and an independent predictor of mortality 

from all causes. 

 

4. Conclusion  

Based on the results of the study, it can be concluded that there is a positive and weak relationship 

between stress and IDWG in patients undergoing hemodialysis, with p-value 0,001 (<0,05). This study 

also had limitations. We conducted this study cannot control other factors related to IDWG. In addition, 

data collection was in the form of self-report, which can be a major limitation. Researchers are then 

expected to examine other factors that affect IDWG so as to determine the most dominant factor 

affecting IDWG in hemodialysis patients and also qualitative research on stress among hemodialysis 

patient with its related factor. This study can be a basic literature for nurses to pay attention on 

psychological aspect and also for the stakeholder. 
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Abstract  
The majority of GDM occurs in low- and middle-income countries. GDM is associated with increased maternal 

and infant complications as well as an increased burden of health financing. Accurate and cost-effective screening 

is needed for prevention and further treatment. Unfortunately, there is a lack of research on the cost-effectiveness 

of GDM screening in middle-income countries. The objective of this study was to uncover scientific proof 

concerning the cost-effectiveness analysis of screening for gestational diabetes in middle-income countries. We 

conducted a systematic review using Pubmed and ScienceDirect. Four reviewers screened the title and abstract of 

each article, followed by the selection of the full text based on the inclusion criteria (cost-effectiveness analysis 

studies of GDM screening and original research). Quality articles were assessed using the CHEC-Extended tool. 

A total search of 1239 articles found 3 studies that met the inclusion criteria. A screening program is more cost-

effective than no screening, this represents a savings of $1,329,671. The ICER value is less than 3x GDP per 

capita, which indicates that the intervention is cost-effective. Compared to two-step screening, one-step screening 

is more likely to be cost-effective since it detects more cases. As the prevention of DALYs is mainly due to the 

prevention of T2DM, middle-income countries should focus more on postnatal care for women with GDM in the 

future. It is advised that long-term follow-up studies be a major focus of future research in order to evaluate the 

follow-up GDM screening intervention's possible long-term health benefits and financial effects. 

 
Keywords: Cost-effectiveness analysis; economic evaluation; gestational diabetes mellitus; GDM screening; 

middle-income countries 

 

1. Introduction 

In 2020, approximately 287,000 women died from pregnancy and childbirth. Almost 95% of all 

maternal deaths in 2020 occurred in low- and middle-income countries (WHO, 2024). Complications 

during pregnancy, childbirth, and postpartum account for 75% of maternal deaths (WHO, 2024). 

Gestational diabetes mellitus (GDM) is associated with an increased risk of complications during 

pregnancy and postpartum in the mother and her baby  (Bhandiwad et al., 2015; Jafari-Shobeiri et al., 

2015). Some previous studies have shown that GDM increased risk of preeclampsia (Lee et al., 2017; 

Yang & Wu, 2022), macrosomia (Bai et al., 2023; Sweeting et al., 2022; Ye et al., 2022), instrumental 

delivery (Ye et al., 2022), preterm birth (Ye et al., 2022), cesarean section delivery (Akinyemi et al., 

2023; Ye et al., 2022; Zhuang et al., 2020), and stillbirth (Ye et al., 2022). Even within 8 to 10 years 

after pregnancy, women with GDM have a 10-fold risk of developing type 2 DM (Eades et al., 2015; 

Herath et al., 2017). Gestational diabetes mellitus also has the potential to increase the economic burden 

of healthcare. The results of a study on the economic burden of GDM in Italy showed that, compared 

to normal pregnant women, antenatal costs in pregnant women with GDM were greater than €326.9 (8 

times), while the cost of maternity hospitalization was greater than €234 (1.39 times) for mothers and 

Systematic Review  
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€257 (1.3 times) for infants. As a result, in 2014, the national economy bore the financial burden of 

about €44.8 million due to the overall cost per case differential between GDM and normal pregnancies 

of €817.8 (Meregaglia et al., 2018). 

The serious impact of GDM requires serious prevention and treatment. One of them involves GDM 

screening. Unfortunately, there isn't a “gold standards” on GDM screening strategies and diagnostic 

criteria; hence, the standards used in each nation vary. Some frequently used diagnostic criteria for 

GDM include: World Health Organization (WHO), American Diabetes Association (ADA), Society of 

Obstetricians and Gynecologists of Canada, International Federation of Gynecology and Obstetrics, 

American College of Obstetricians and Gynecologist (ACOG), and International Association of the 

Diabetes and Pregnancy Study Group (IADPSG) (American Diabetes Association, 2019; Li-zhen et al., 

2019). There are two GDM screening strategies: the one-step strategy and the two-step strategy. One-

step strategy: the average fasting, 1-hour, and 2-hour plasma glucose assessments during a 75-g oral 

glucose tolerance test (OGTT) in women at 24–28 weeks of gestation were the diagnostic cut points for 

GDM established by the IADPSG and WHO (American Diabetes Association, 2019; Behboudi-

Gandevani et al., 2019). Meanwhile, a two-step screening strategy is recommended by American 

Diabetes Association (ADA). Step 1: Using a non-fasting 50 g glucose challenge test (GCT), Step 2: 0-

hour, 1-hour, 2-hour, and 3-hour plasma glucose measured during 100 g OGTT. Step 2 is advised if the 

one-hour GCT value is greater than 140 mg/dl (American Diabetes Association, 2019). 

The heterogeneity of screening strategies and diagnostic criteria for GDM identification has an 

impact on the variation and accuracy of GDM prevalence estimates, making it challenging to estimate 

and compare the prevalence of GDM globally. In 2021, it was estimated that the global prevalence of 

GDM will reach 14%, while in low- and middle-income countries, it will reach 12.7% and 9.2%, 

respectively (H. Wang et al., 2022). According to Cho et al., (2018),  88% of GDM occurs in low- and 

middle-income countries, where access to healthcare is limited. The IADPSG  diagnostic criteria for 

GDM have a 1.75 to 11-fold increase in prevalence over the previous diagnostic criteria (Behboudi-

Gandevani et al., 2019; Saeedi et al., 2021). In addition, several barriers to the application of OGTT for 

GDM screening in developing countries such as high cost and lack of laboratories particularly when 

IADPSG criteria are applied (Mohan et al., 2014). It is a challenge for governments and health care 

providers in developing countries to determine a cost-effective, safe, and accurate GDM screening 

strategy. 

Evaluation of a health-care intervention's influence on costs is necessary in addition to its clinical 

effectiveness. In order to improve health outcomes, healthcare providers and policymakers can make 

the most efficient use of limited resources by choosing which healthcare interventions to implement 

and/or reimburse based on the relative cost-effectiveness of those interventions, as informed by such 

analyses (Haque et al., 2024). Unfortunately, although there have been many studies on gestational 

diabetes, many studies have centred on the impact of GDM, types of care, and patient characteristics, 

there is a lack of studies about the cost-effectiveness of GDM screening, especially in middle-income 

countries. The objective of this study was to uncover scientific proof concerning the cost-effectiveness 

analysis of screening for gestational diabetes in middle-income countries.  

 

2. Research Methods  

This study is a systematic review that is organized based on The Preferred Reporting Items for 

Systematic reviews and Meta-Analyses (PRISMA) guideline (Page et al., 2021). According to Page et 

al. (2021), a systematic review employs explicit and systematic methods to gather and synthesize 

research results by answering formulated questions. 
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2.1.Search Strategy 

We used the PICOS framework (Population, Intervention/Exposure, Comparison, Outcomes and 

Study design) to help identify search terms to be used in the literature search, as shown in Table 1. 

 

Tabel 1. PICOS Framework 

PICOS Elemen Determinants 

Population  Pregnant women in middle-income countries that have been registered with 

the World Bank Low and Middle-Income Countries (LMIC) 

Intervention /Exposure GDM Screening 

Comparison There are no screening or other preventive measures for Gestational Diabetes 

Mellitus 

Outcomes  Effectiveness cost of GDM screening 

Study Design Cost-Effectiveness Analysis (CEA) 

 

An extensive literature review was conducted in the PubMed, and ScienceDirect databases to 

obtain English articles examining the cost-effectiveness of screening GDM. A systematic search 

process on June 14, 2023, then, we updated the search again on June 21, 2023. In searching for articles, 

we determined the following keywords: "Pregnant* OR Perinatal OR Gestation*OR Pregnancy AND 

Screen* OR Early detection* OR Mass screening AND Gestational diabetes mellitus AND Cost-

effectiveness analysis, OR cost utility analysis." The search was expanded using word synonyms and 

controlled vocabulary (MESH) on Pubmed. 

 

2.2.Studies Selection and Eligibility Criteria 

Articles obtained from our search are combined into Mendeley as a reference manager to identify 

and eliminate duplicate articles. Following this, the four reviewers (YS, DL, PA, and AR) were further 

divided into two groups as follows: (YS with PA) and (DL with AR). Each group filters the title and 

abstract of each article using the RAYYAN application. The results of filtering articles in the application 

that are considered doubtful are then searched to find the full article to evaluate its relevance to the 

study. 

Article studies can be included if they comply with the criteria for the population's eligibility in the 

PICOS framework in Table 1. We determined the inclusion criteria using English and Indonesian, 

original research, and studies discussing cost-effectiveness analysis in GDM screening and exclusion 

criteria, namely review studies, opinions, documents or reports, and research without full text. 

 

2.3.Quality Appraisal of the Included Articles 

Four reviewers (YS, DL, PA, and AR) assessed the quality of studies using the Consensus Health 

Economic Criteria (CHEC-Extended) tool, which is reported in Table 2. The CHEC-Extended tool is 

an assessment guide assessing the quality of the articles related to the economic assessments of health 

interventions (Odnoletkova et al., 2014; van Delft et al., 2023). 

 

Table 2. Quality Appraisal of the Included Articles Using CHEC-Extended Tool 

No QUESTIONS 
(Marseille et 

al., 2013) 

(Zhang et 

al., 2015) 

(Celen et al., 

2012) 

1. Is the study population clearly described? 1 1 1 

2. Are competing alternatives clearly described? 0 0 1 

3. Is a well-defined research question posed in 

answerable form? 

0 0 1 
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No QUESTIONS 
(Marseille et 

al., 2013) 

(Zhang et 

al., 2015) 

(Celen et al., 

2012) 

4. Is the economic study design appropriate to the 

stated objectives? 

1 1 1 

5. Are the structural assumptions and the validation 

methods of the model properly reported? 

1 1 0 

6. Is the chosen time horizon appropriate in order to 

include relevant costs and consequences? 

1 1 1 

7. Is the actual perspective chosen appropriate? 0 0 0 

8. Are all important and relevant costs for each 

alternative identified? 

0 0 1 

9. Are all costs measured appropriately in physical 

units? 

1 1 1 

10. Are costs worth appropriately? 1 1 1 

11. Are all important and relevant outcomes for each 

alternative identified? 

1 1 1 

12. Are all outcomes measured appropriately? 1 1 1 

13. Are outcomes valued appropriately? 1 1 1 

14. Is an appropriate incremental analysis of costs and 

outcomes of alternatives performed? 

1 1 1 

15. Are all future costs and outcomes discounted 

appropriately? 

1 1 1 

16. Are all important variables, whose values are 

uncertain, appropriately subjected to sensitivity 

analysis? 

1 1 0 

17. Do the conclusions follow from the data reported? 1 1 1 

18. Does the study discuss the generalizability of the 

results to other settings and patient/client groups? 

1 1 1 

19. Does the article/report indicate that there is no 

potential conflict of interest of the study 

researcher(s) and funder(s)? 

0 0 1 

20. Are ethical and distributional issues discussed 

appropriately? 

0 0 0 

  

 

TOTAL “YES” ANSWER 

14 14 16 

 TOTAL SCORE (%) 70 70 80 

 EVALUATION Moderate Moderate Good 

Assessment Grade: 

Low <50 

Moderate 51-75 

Good 76-95 

Excellent >95 

 

2.4.Extracted Information 

We extracted the features of the studies reviewed based on countries classified as middle-income 

countries, population, and interventions reported in Table 3. In addition, we also documented the studies 

reviewed based on sensitivity analysis such as time horizon, perspective, discount rate, probabilistic 

sensitivity analysis, one-way sensitivity analysis, scenario analysis, and model validation, which have 

been reported in Table 4.  
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Table 3. Characteristics of the Studies Reviewed 

Author 

Year 

Country 

(Income 

level) 

Study 

design 
Economical Population Intervention 

(Marseille 

et al., 

2013) 

India 

(Middle 

income) 

Model-

based 

CEA 1,000 pregnant women Screening with a glucose 

tolerance test or Oral 

Glucose Tolerance Test 

(OGTT) 

(Zhang et 

al., 2015) 

China 

(Middle 

income) 

Observation CEA 1,000 pregnant women IADPSG guidelines, 

one-step OGTT 

(Celen et 

al., 2012) 

Türkiye 

(Middle 

income) 

Observation CEA 2,724 pregnant women in 

the first procedure and the 

second step of the procedure 

in 185 pregnant women. 

One and two-step OGTT 

GDM screening. 

 

Table 4. Study Characteristics Reviewed by Sensitivity Analysis 

Author 

Year 

Time 

Horizons 
Perspective 

Discount 

Rate 

Probabilistic 

sensitivity 

analysis 

One-Way 

Sensitivity 

Analysis 

Scenario 

Analysis 

Model 

Validation 

(Marseille et 

al., 2013) 

Life– 

years 

Society 3.0% Yes No No No 

(Zhang et 

al., 2015) 

Life-year Society 3.0% No Yes No No 

(Celen et al., 

2012) 

- Health 

care 

4.2% No No No No 

 

Finally, we document the results of the cost-effectiveness of the study based on the author, the 

effectiveness of the results of measuring parameters, currency and year, ICER, and conclusions by the 

author (quality of study CHEC-Extended Tool), which have been reported in Table 5. 

 

Table 5. Article Cost-effectiveness Results 

Author 

Year 

Effectiveness of 

parameter 

measurement 

results 

 

Currency, 

Year 

ICER 

 

Conclusion by the author (Quality of 

study according to check) 

 

(Marseille 

et al., 

2013) 

DALY $ (2014) cost-

effectiveness 

of $1626 

GDM screening, taking into account 

perinatal adverse events and future diabetes, 

demonstrated a moderate incremental cost-

effectiveness of $1626. 

(Zhang et 

al., 2015) 

DALY $ (2015) cost-

effectiveness 

of $1,329,671 

Based on IADPSG standards, interventions 

for GDM are cost-effective in China's urban 

areas. As the prevention of DALYs is mainly 

due to the prevention of T2DM, China should 

focus more on postnatal care for women with 

GDM in the future. 
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Author 

Year 

Effectiveness of 

parameter 

measurement 

results 

 

Currency, 

Year 

ICER 

 

Conclusion by the author (Quality of 

study according to check) 

 

(Celen et 

al., 2012) 

Unclear Lira 

(2012) 

- The one-step approach test cost per woman 

was 0.75 Turkish Lira lower than the two-

step approach test; however, the test took 

18.6 minutes longer and required 1.08 times 

more blood sample procedures (Good) 

 

3. Results and Discussion  

The search for articles we carried out in stages according to the selection is reported in Figure 1. 

The search process with two databases produced a total 1240 articles. The PubMed database produced 

257 articles, and ScienceDirect produced 983 articles. We used Mendeley to see duplicates, and we got 

1 duplicate article, so the number of articles was 1239. Then, we filtered these articles based on the title 

and abstract using RAYYAN, excluding 1202 articles, so the number of articles became 37. Then, 37 

articles were viewed in full text. Eleven articles were excluded because they could not be accessed in 

full text, bringing the total number of articles to 26. We reviewed 26 articles in detail, so we excluded 

23 articles again because they failed to satisfy the criteria for inclusion. There are 3 articles used in this 

systematic review. 

3.1.Article Characteristics 

The studies obtained came from middle-income countries, including India (Marseille et al., 2013), 

China  (Zhang et al., 2015), and Turkey (Celen et al., 2012). Based on study design, there are two type 

of study desain: model-based study design (Marseille et al., 2013) and observations (Celen et al., 2012; 

Zhang et al., 2015). Both of these studies use cost-effectiveness analysis to calculate costs.  

In healthcare, cost-effectiveness analysis (CEA) is a crucial and frequently applied method for 

establishing such priorities. The incremental cost-effectiveness ratio (ICER), which is the ratio of 

incremental costs to incremental outcomes, is a common way to express CEA results. Generic efficacy 

measurements, such disability-adjusted life-years (DALYs) and quality-adjusted life-years (QALYs), 

are frequently used in CEA investigations (Daroudi et al., 2021). 

The population in this systematic review was carried out on 1,000 pregnant women (Marseille et 

al., 2013; Zhang et al., 2015), and on 2,909 pregnant women (Celen et al., 2012). Then, interventions 

were carried out on IADPSG OGTT screening (Marseille et al., 2013; Zhang et al., 2015),  as well as 

one-step and two-step OGTT screening strategy (Celen et al., 2012). IADPSG and WHO recommend a 

one-step strategy: fasting, 75-g OGTT, plasma glucose measured after 1 hour, and 2 hours of glucose 

administration (American Diabetes Association, 2019; Behboudi-Gandevani et al., 2019). Two-step 

screening strategy is recommended by American Diabetes Association (ADA). Step 1 is  glucose 

challenge test (GCT) use 50 g glucose. If after 1 hour plasma glucose shows abnormal results (more 

than 140 mg/dl), then continue step 2 by giving  of 100 g of glucose, and plasma glucose is measures 

at 0, 1, 2, and 3 hours (American Diabetes Association, 2019). Currently, the majority countries of the 

world applies the one-step approach, but the United States and a few other countries use two-step 

approach (Behboudi-Gandevani et al., 2019). 

There is time limit (time horizon) in implementing screening, there was no age limit (Marseille et 

al., 2013) and no a time limit for implementation (Celen et al., 2012; Zhang et al., 2015) (Table 4). 

From the cost perspective:  a social or general view (Marseille et al., 2013; Zhang et al., 2015), and a 

view of one's own health (Celen et al., 2012). The discount rate obtained in financing GDM screening 

was 3.0%  (Marseille et al., 2013; Zhang et al., 2015) and  4.2% (Celen et al., 2012). The sensitivity 
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analysis: sensitivity probability analysis (Marseille et al., 2013), and one-way sensitivity analysis 

(Zhang et al., 2015). In this study, an assessment was carried out on three articles using the CHEC-

Extended tool. The results obtained were scores 70 (moderate grade) (Marseille et al., 2013; Zhang et 

al., 2015), and a score of 80 (good grades) (Celen et al., 2012). 

 

Figure 1. PRISMA Flowchart 2020 

 

3.2.Cost-Effectiveness Screening GDM 

A glucose challenge test using 50 g of glucose was performed on 2,724 pregnant women, of whom 

628 continued step two, with the administration 100 g of glucose. While a one-step approach test with 

75 g of glucose was performed on 185 pregnant women (Celen et al., 2012). The result of this study has 

shown that the one-step approach test cost per woman was 0.75 Turkish Lira lower than the two-step 

approach test; however, the test took 18.6 minutes longer and required 1.08 times more blood sample 

procedures (Celen et al., 2012). A screening program is more cost-effective than no 

screening. Compared to two-step screening, one-step screening is more likely to be cost-effective since 

it detects more cases. This result is the same as the results of Mo et al., (2021) study. Several studies 

have proven that the one-step method of IADPSG has the potential to increase the prevalence of GDM 

by 1.75 to 11-fold compared to others (Behboudi-Gandevani et al., 2019; Ramezani Tehrani et al., 2023; 

Saeedi et al., 2021). Due to its potential to detect and treat GDM sooner, the IADPSG criteria is the 

only outcome-based criteria that can reduce the complication related GDM in maternal and fetal (Rani 

& Begum, 2016). If GDM is detected early, treatment can be taken immediately to prevent worse 

impacts including preventing Type 2 DM in mothers and babies in the future. This will have an effect 

on reducing health costs due to DALYs. 

The "WHO-CHOICE threshold" of 1-3× Gross Domestic Product (GDP) per capita has been 

frequently mentioned as a criterion for cost-effectiveness in the majority of research carried out in 
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LMICs (Leech et al., 2018; Ochalek et al., 2015). The WHO-CHOICE criterion states that if an 

intervention's ICER is less than 1× GDP per capita (highly cost-effective), less than 3× GDP per capita 

(cost-effective), and 3× GDP per capita or higher (not cost-effective) (Daroudi et al., 2021; Neumann 

et al., 2016). The GDM screening in India, taking into account such as perinatal adverse events and 

future diabetes, demonstrated a moderate incremental cost-effectiveness ratio (ICER) of $1626 

(Marseille et al., 2013). Meanwhile, India's GDP per capita in 2013 was $1,438.1 (World Bank, 2016). 

This shows that the ICER value is less than 3x GDP per capita, which indicates that the intervention is 

cost-effective. 

Zhang et al. (2015) found that in the GDM screening group, the overall expenditures of GDM 

screening, intervention, and lifetime treatment for 1000 pregnant women came to $7,092,398; this 

represents a savings of $1,329,671 when compared to the non-screening group. In the screening group, 

277.4 DALYs were avoided, primarily due to GDM postpartum therapy for the prevention of type 2 

diabetes. Sensitivity studies proved how reliable the findings were. Y.-Y. Wang et al. (2019) reported 

that 55% of women with a history of GDM in a previous pregnancy who had recurrent GDM in 

subsequent pregnancies. In addition, the risk of developing type 2 diabetes mellitus increases up to 10 

times within 8 to 10 years after pregnancy (Eades et al., 2015; Herath et al., 2017). This will certainly 

have an impact on increasing the economic burden associated with diabetes, as DM is one of the non-

communicable diseases that is the largest contributor to morbidity and mortality globally. Follow-up 

postnatal screening for mothers with a history of GDM is a major concern. Some high-income countries 

have implemented this intervention, but in low- and middle-income countries, it has not been widely 

implemented. Barriers to follow-up screening for GDM in low- and middle-income countries include 

the absence of guidelines, patients' and providers' lack of knowledge about GDM, the cost and distance 

of accessing regular monitoring and follow-up care, the unavailability of services, the lack of adequate 

testing equipment, patients' lack of motivation and adherence to recommended therapy, and a lack of 

communication (Utz & De Brouwere, 2016). 

Short-term maternal and neonatal outcomes can be improved by GDM screening using IADPSG 

guidelines (a 2-hour 75 g OGTT) in 24-28 gestational weeks (He et al., 2020; Ramezani Tehrani et al., 

2023). The risk of preterm delivery, cesarean section, macrosomia, neonatal hypoglycemia, and 

admission to the neonate intensive care unit (NICU) was significantly lower for women who were 

screened using the one-stage approach than for those a two-step screening method (Saccone et al., 

2019). According to Rani & Begum (2016), the advantage of the one-step method is ease of 

implementation, more patient-friendly, more accurate diagnosis and nearly to international consensus. 

 

4. Conclusion 

This systematic review study found that GDM screening. A screening program is more cost-

effective than no screening, this represents a savings of $1,329,671. The ICER value is less than 3x 

GDP per capita, which indicates that the intervention is cost-effective. Compared to two-step screening, 

one-step screening is more likely to be cost-effective since it detects more cases. As the prevention of 

DALYs is mainly due to the prevention of T2DM, the middle income countries should focus more on 

postnatal care for women with GDM in the future. It is advised that long-term follow-up studies be a 

major focus of future research in order to evaluate the follow-up GDM screening intervention's possible 

long-term health benefits and financial effects. 
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Abstract 
Information about pregnancy is widely accessed by pregnant women, ranging from electronic media, print media, 

and even social media. One of them is the guide to the prevention of common physiological symptoms in 

pregnancy (PGCPSP). This guide quantitatively has a very positive impact on the success of preventing pregnancy 

complaints. However, independent attitudes related to the experience of using this guide have not been measured. 

The satisfaction and success of pregnant women in using this media is a benchmark for researchers to develop 

this educational media. This study aims to explore in depth the experiences of pregnant women in preventing and 

managing pregnancy complaints using the PGCPSP. This research is a qualitative study with a phenomenological 

approach. Data was collected through in-depth interviews with six pregnant women and four midwives. 

Participants were selected by purposive sampling. Interviews were recorded, transcribed, translated, and 

thematically analyzed using NVivo 12 trial version software. We identified three themes and eight sub-themes 

related to the experience of using PGCPSP: personal condition before using PGCPSP, experience of using 

PGCPSP, and recommendations for PGCPSP development. Literacy media such as PGCPSP positively impact 

pregnant women's experiences in overcoming various complaints. Health service providers must develop 

strategies using educational media. so that pregnant women have the knowledge and foster self-confidence for a 

satisfying pregnancy experience. In addition, efforts to develop forms of educational media through digital 

platforms are needed for the development of digital literacy for pregnant women in the future. 

 

Keywords: common complaints; complaints in pregnancy; prenatal education; qualitative study 

 

1. Introduction  

Pregnant women both primigravida and multigravida often experience complaints during 

pregnancy or common physiological symptoms of pregnancy (CPSP). Pregnancy complaints sometimes 

can be accepted and handled well. However, there are still many pregnant women who have difficulty 

overcoming the complaints they feel, especially in primigravida (Ertmann et al., 2020). Common 

symptoms include nausea and vomiting (65.5%) (Tinti et al., 2023), leg cramps (30-50%) (Liu et al., 

2021), back pain (40.5%-68%) (Carvalho et al., 2017; Manyozo et al., 2019; Salari et al., 2023), pruritus 

(38%) (Rudder et al., 2021), heartburn (20%) (Ali et al., 2022), gingivitis (40%) (Erchick et al., 2019), 

carpal tunel syndrome (31-62%-67.4%) (Afshar & Tabrizi, 2021; Balık et al., 2014), insomnia (20.23%-

42.4%) (Salari et al., 2021; Silvestri & Aricò, 2019; Smyka et al., 2020), sleep problems (77.9%) 

(Smyka et al., 2020). 

Pregnancy symptoms may cause discomfort in women, reduce the quality of life (Bai et al., 2016; 

Boutib et al., 2022; Kazemi et al., 2017; Lagadec et al., 2018), and result in higher socioeconomic costs 

due to being longer sick off (Brekke et al., 2019; Malmqvist et al., 2015; Truong et al., 2017). In 

addition, hyperemesis gravidarum is associated with higher rates of hospitalisation and adverse 

outcomes (dehydration, malnutrition, ketonuria, and significant weight loss) (MacGibbon & Mullin, 

2015). Insomnia and sleep disturbances are associated with a higher incidence of maternal depression, 

Original Research Paper  

https://issn.brin.go.id/terbit/detail/1448005525
about:blank
https://doi.org/10.31101/jkk.3403
http://creativecommons.org/licenses/by-sa/4.0/
mailto:fransisca.ra@stikesbanyuwangi.ac.id


(Fransisca Retno Asih et al.)  

 

Jurnal Kebidanan dan Keperawatan ‘Aisyiyah 40 

 

preterm delivery, and caesarean sections (Felder et al., 2017; Haney et al., 2014; Li et al., 2017; Sedov 

et al., 2021). 

The ability of each pregnant woman to manage pain and discomfort is different; some can endure 

the symptoms, some can prevent them, and some do not know and cannot handle these pregnancy 

complaints. In managing these symptoms, some can express their complaints during ANC contact with 

health workers like midwives, doctors, nurses, and others. However, many also try to handle it by 

seeking information on Google, asking parents or relatives, or even believing in myths explained by 

others (Bogaerts et al., 2017). Sometimes, pregnant women do not consider the validity of the 

information related to proper and correct ways to handle CPSP, according to the scientific, evidence-

based health condition of the pregnant woman. 

Many pregnant women access information on preventing CPSP through accurate literacy media. 

They trust these media as sources or guides that can direct them to get health services, consultation 

facilities, and information media to increase their knowledge (Vogels-Broeke et al., 2022). The media 

mentioned include pregnancy guidebooks (World Health Organization, 2016). Maternal and Child 

Health (MCH) books, leaflets, flashcards, and the latest ones, like the digital media prevention guidance 

for common physiological symptoms of pregnancy (PGCPSP). 

Print media have the advantage of being easily obtained or accessed by pregnant women, but they 

also have drawbacks such as sometimes forgetting to store, difficulty understanding when read, and no 

consultation facilities, making them less attractive. However, with the development of technology, a 

guide has been published in digital media form, namely the prevention guidance for common 

physiological symptom pregnancy (PGCPSP) in video format, which all pregnant women and health 

workers can now access on the YouTube channel (Vogels-Broeke et al., 2022) This media was 

developed to provide knowledge and increase the independence of pregnant women in preventing 

complaints during pregnancy. The PGCPCSP also provides education so that pregnant women learn to 

anticipate complaints before they occur. When experiencing certain complaints, they can independently 

increase their self-confidence to overcome them. 

Quantitatively, the PGCPSP has a very positive impact on the success of preventing pregnancy 

complaints (Asih et al., 2023). However, independent attitudes related to the experience of using this 

guide have not been measured. The level of satisfaction and success through the experience of pregnant 

women in using this media becomes a benchmark for researchers to develop this educational media. 

This study aims to explore in depth the experiences of pregnant women in preventing and managing 

pregnancy complaints using the PGCPSP. 

  

2. Methods Research 

This research used qualitative methods with a phenomenological approach. Participant recruitment 

in this study used purposive sampling, totaling 10 participants (six pregnant women and four midwives). 

Data about participants were obtained from the Midwifery Independent Center Care Register Book, 

data from August to September 2023. One midwife was involved to assist in the selection of research 

participants. Participant selection was based on the following inclusion and exclusion criteria:  

2.1.Pregnant Women  

The inclusion criteria are: 1) pregnant women in early trimester I, II, or III; 2) pregnant women with 

CPSP; 3) pregnant women who get CPSP prevention guidance; and 4) pregnant women who are willing 

to be research subjects. The exclusion criteria are: 1) have a history of disease before pregnancy or 

substance or drug abuse; 2) experience and have a history of conditions such as stillbirth and/or severe 

fetal malformations; and 3) have multiple pregnancies.  
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2.2.Midwife  

The inclusion criteria are: 1) have a minimum working period of two years; 2) provide ANC 

services; and 3) are willing to participate in this research. The exclusion criteria are: 1) on work leave; 

2) are willing to participate in this research. 

A pilot interview was conducted in this study to maintain research trust by giving a trial of the 

interview guide to pregnant women who have the same characteristics as the research subjects. The 

results of the pilot interview show that the participants understood the list of questions from the 

interview guide, and the answers provided are adequate to answer these questions. The STIKes 

Banyuwangi Health Research Ethics Committee approved this research with No. 115/02/KEPK-

STIKESBWI/VII/2023. 

Interviews were conducted online and offline at the midwifery independent center, with a 

previously agreed-upon time contract. Semi-structured interviews were conducted after participants 

agreed and signed the informed consent form. The interviews were recorded using an audio recorder 

and conducted for approximately 40-60 minutes. After interviewing 10 participants, the researcher 

reached data saturation, where no new ideas or themes emerged. 

The recorded interviews then transcribed using the verbatim technique, and checked by 

participants through member checking to maintain the validity of this research. Transcripts 

were made by creating a clear and transparent description of the research process and 

presenting participant evidence and quotes. The researcher also used field notes and regularly 

discussed research progress with external reviewers/peer exams. To maintain the 

confidentiality of participants identity, we provide code P (for pregnant women) and B (for 

midwives). Data was analyzed with thematic analysis using the collaizi's framework (Praveena, 

2022). The researcher used the NVivo 12 trial version software for data analysis. 

 

3. Result and Discussion  

Ten participants (Table 1) participated in in-depth interviews to describe their experiences using 

the prevention guidance of CPSP. From these interviews, we identified three themes and eight sub-

themes related to the experience of using PGCPSP: personal condition before using PGCPSP, 

experience of using PGCPSP, and recommendations for PGCPSP development. 

 

 Table 1. Participant Characteristics  

Characteristics 

Participant 

 

 

Pregnant Women Midwife 

Age (min-max (Year)) 23-37 31-48 

Gestational Age   

Early 1st trimester 1  

Early 2nd trimester 3  

Early 3rd trimester 2  

Gravida   

Primigravida 2  

Multigravida 4  

Level of Education   

Elementary School-Junior High School 1 - 

Senior High School 4 - 

University 1 4 
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Characteristics 

Participant 

 

 

Pregnant Women Midwife 

Job-status   

Work 2 4 

Jobless 4 - 

Health Service Location   

Primary Clinic  1 

Midwifery Independent Practice  1 

Public Health Center  2 

Source: Primary Data, 2023 

 

3.1.Theme 1: Personal Condition Before Using PGCPSP 

The conditions before using PGCPSP describe the knowledge of pregnant women about CPSPs 

include how to prevent and overcome pregnancy complaints, their ability and self-confidence in 

overcoming CPSPs, and the source of information sought before accessing CPSP prevention guidance.  

Sub-thema 1: The Knowledge of Pregnant Women about CPSPs 

Although CPSPs are common and cause discomfort for pregnant women, we found that pregnant 

women do not have adequate knowledge about CPSPs, including how to prevent and manage them.   

“Yeah, I did not know how to handle it before, maybe after watching the video, I’ll know the 

treatment.” (P3, 24 years old) 

“If we're talking about the previous one, dealing with leg cramps. Initially, I didn't know how to 

handle it.” (P4, 23 years old) 

Previous studies have shown that having sufficient knowledge is necessary to develop prevention 

beliefs, a positive attitude, and the promotion of healthy behaviors in response to illness (Khoramabadi 

et al., 2016; Zhong et al., 2020). Based on a good knowledge of the individual, the right attitudes and 

behaviors can be adopted to reduce stress and anxiety during pregnancy (Kiftia et al., 2022). Strategies 

for health education based on the model of health promotion are more effective in improving pregnant 

women’s knowledge, understanding, and cognition (Khoramabadi et al., 2016). It can reduce the risks 

and barriers to healthy lifestyle habits. 

 

Sub-thema 2: Pregnant Women's Ability and Self-Confidence in Overcoming CPSP 

Some participants also felt confused, worried, scared, and less confident about their pregnancy 

complaints. 

“Previously, it was really difficult with these complaints. But after watching the video, we learned 

that there are preventive measures for these complaints. So now, we are less afraid because we 

know that these are just mild complaints, not serious ones. We believe that we should handle them 

in a certain way, and now we are not worried anymore.” (P1, 26 years old) 

“Initially, I lacked confidence because yesterday there were some experiences that I had never 

encountered before, such as back pain. ….So, I decided to practice the techniques shown in the 

YouTube video. I followed the instructions in the video and realized, "Oh, this is how it's done." 

(P1, 26 years old) 

Discomfort that arises from CPSP, accompanied by feeling confused, worried, scared, and lacking 

confidence with her pregnancy complaints, can cause anxiety, and it will certainly impact the pregnant 

woman's well-being. Antenatal anxiety is characterized by intense stresses, worries, and uncertainties 

over the pregnancy, labor, delivery, and the couple's future roles as parents and caregiving 

responsibilities (Chauhan & Potdar, 2022). To have a positive pregnancy and delivery experience, 
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pregnant women must have access to trustworthy information; sufficient information promotes self-

esteem and internal control, reduces tension and anxiety, and offers support (Vogels-Broeke et al., 

2022).  

 

Sub-Thema 3: The Source of Information Sought before Accessing CPSP Prevention Guidance 

Participants still need to be convinced about preventing and managing their pregnancy complaints. 

The results of the interviews suggest that the need for more confidence is likely due to participants 

relying on others, especially their parents, and not seeking information from health-care professionals 

(midwives).  

“Yes, what I felt previously was that I only asked my parents and didn't directly consult with a 

midwife. But after attending the class, I realized that we need to be independent and understand 

our own feelings. So when we have complaint, we know how to assiist it, how to handle it properl. 

We must remain calm and relaxed.” (P3, 32 years old) 

The participants not only sought information or help from their parents, but they also often received 

information from others, the accuracy of which needed to be improved.  

“It's very important because at first, when I was having morning sickness, people told me to do this 

and that. But I was skeptical because people usually have different opinions, some negative, some 

otherwise. However, after watching the video, I became more confident in how to cope with it.” 

(P1, 26 years old) 

Pregnant women who obtain health information have greater health knowledge, which improves 

their capacity to adopt preventative health behaviours, boosts their capacity for self-care, and lessens 

their anxiety when confronted with stressful situations or new health difficulties (Hamzehei et al., 

2018). The information's most crucial component was that it came from a reputable and trustworthy 

source (Hay et al., 2022). Unfortunetely, even though pregnant women had come to the health service 

to check their pregnancies, but the information related to CPSP was obtained by pregnant women from 

their parents and not from midwives. They perceive that parents are more experienced, so they use them 

as a source of information about their pregnancy.  

Some participants' statements also indicate that their lack of knowledge and confidence in 

prevention and pregnancy complaint management is due to other information sources like Google 

searches, where the accuracy of the information still needs to be determined.  

“Oh, it's very important for me. Sometimes when we search on google, the answers can vary. So 

once i find one answer, that's the only one i use.” (P4, 23 years old) 

The previous studies showed that the majority of pregnant women (77.9%-95%) used the internet 

as a source of information; finding information and reading about others in similar circumstances was 

their primary motivation (Bjelke et al., 2016; Vogels-Broeke et al., 2022). Younger age, nulliparous, 

and higher education were characteristics of pregnant women who accessed more pregnancy 

information via the internet (Narasimhulu et al., 2016). Higher-educated pregnant women were three 

times more likely to seek pregnancy information than less educated women (below high school) 

(Sayakhot & Carolan-Olah, 2016). Higher levels of education may be associated with critical thinking 

skills, higher reasoning, and easier access to information, as possible reasons why this is the case. 

During pregnancy and the early stages of parenthood, women and their partners want to have 

access to accurate, consistent, dependable, and easily accessible information (Hay et al., 2022; Kennedy 

et al., 2017). Information on the internet can be accesed from anywhere at any time. The pregnant 

women feel more in charge and confident as a result of the information, but it can also be overwhelming 

due to the abundance of information available. Another issue is that the quality of information sources 

varies greatly, while women's capacity to distinguish between trustworthy and reputable sources is 
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inadequate (Hay et al., 2022), so there is concern that the information is misleading and harmful to the 

health of pregnant women. 

In addition, the majority of women did not talk to their healthcare providers about the information 

they had found on the internet (Jacobs et al., 2019; Sayakhot & Carolan-Olah, 2016). Pregnant women 

have the opportunity to access health information using the internet, especially about CPSP, but 

healthcare providers still have the responsibility to direct mothers to choose sources of information from 

the internet that are trustworthy and evidence-based (Javanmardi et al., 2020; Sayakhot & Carolan-

Olah, 2016). Javanmardi et al., (2019) reported the main obstacles to getting health information during 

pregnancy: a lot of household responsibilities for women, education and work outside the home, the 

inability to distinguish between accurate and inaccurate information, inadequate interactions between 

women and healthcare providers, a lack of access to a variety of information resources, common 

pregnancy complaints, and stress and anxiety from facing pregnancy-related issues. 

 

3.2.Theme 2: Experience of Using PGCPSP 

Sub-theme 1: Benefits of PGCPSP 

The participants in this study stated that their knowledge and confidence in the prevention and 

handling of pregnancy complaints increased, as seen from their various answers to the interview 

questions. Some participants felt that their knowledge and confidence had increased after accessing the 

PGCPSP. 

“We have more knowledge about how to handle things like that. It is more able to calm myself 

down; there is no need to be confused; it is already in the video; sometimes the answers from one 

person to another are different, so it makes me confused.” (P4, 23 years old) 

Some participants stated that in addition to the increased knowledge, they also practiced the 

contents of the prevention guidance. 

“I experienced back pain; I practiced how to handle it from the video, and I am satisfied with the 

video." (P1, 26 years old) 

Based on participants' experience statements after using the PGCPSP, the increase in knowledge 

made participants feel more confident to find out the truth about the solution to their previous 

complaints. 

"I think it's important, especially if you're pregnant with your first child. Most people just listen to 

what other people say. This video can help pregnant women become more informed and confident. 

If they have complaints about early pregnancy, they know that they don't last long." (P2, 36 years 

old). 

The majority of participants explained the positive impact experienced when using PGCPSP. 

Increased self-confidence in participants made changes to habit patterns during pregnancy. 

"I only experienced a few, thank God. According to the complaints I experienced, usually after 

sleeping, I have to tilt my body first. I can't get up right away." (P2, 36 years old) 

 

“Yes, God willing, it is true, considering that, like yesterday, I think I have to move a lot and do a 

lot of activities. So, don't be lazy." (P6, 31 years old) 

 

"Yes, usually now, when I sleep at night. Not like before. ... I also feel that I sleep better. There 

are positive changes after attending this pregnancy class." (P5, 37 years old) 

 

Previous study by Serçekuş & Başkale (2016) have shown that antenatal education increases 

mothers' self-efficacy in relation to childbirth and decreases their fear of giving birth. In line with the 

study, we found that increased knowledge, confidence, satisfaction, and changes in good life patterns 



(Fransisca Retno Asih et al.)  

 

Jurnal Kebidanan dan Keperawatan ‘Aisyiyah 45 

 

or habits are some of the positive things pregnant women feel after accessing the prevention guidance 

of CPSP. It is important for a pregnant woman to understand her pregnancy, the new condition, and 

maternal prenatal care (Shahry et al., 2016). A mother's transition into parenthood is significantly 

influenced by her level of self-efficacy (Shorey et al., 2015). According to Hashmi et al. (2020) the 

concept of self-efficacy is complex, dynamic, and situational; it is influenced by a pregnant woman's 

emotional state, her prior experiences, her knowledge, the existence of family empowerment, and 

professional support.  Pregnant women who have high levels of self-efficacy make better decisions, 

have realistic objectives, and have strategies in place to get beyond obstacles and hurdles (Hashmi et 

al., 2020). 

Providing antenatal education in the form of animated video prevention guidance from CPSP is 

considered by pregnant women to be easier to understand because there are animated images, sound, 

and supporting text, so there is no need to read like when reading an MCH book and only need to see 

and listen. Research by Pushpaven (2018) revealed a significant increase in knowledge and positive 

pregnancy outcomes in pregnant women who received antenatal education modules using videos. 

Participants felt that video education media was more effective than books. They tended to be too lazy 

to read books due to time constraints. 

"It's good for those who like to read, but I don't have time. People must always hold their mobile 

phones, even though they have little time. I am happy if there is education like yesterday. I no 

longer need to read and imagine like this." (P3, 32 years old) 

 

"Alhamdulillah, it is useful. I can handle it myself. I don't need to ask. Before class, I asked why I 

was like this and how to overcome it. It seems like it could be a lot of work. So if I have watched 

the video and there is education, I know what to do" (P6, 31 years old). 

 

"Yes,.... if it's just from the KIA book, we are too lazy to read, but if it's an educational video like 

that, I want to see it; there's already someone talking in the video. We don't need to read it 

ourselves. Good for lazy moms, eehhehee" (P3, 32 years old).  

 

Sub-theme 2 Successful Management and Prevention of CPSP 

After the use of the prevention guidance of CPSP, pregnant women can overcome various 

pregnancy complaints experienced such as back pain, gastrointestinal problem (constipation, nausea, 

and vomiting), insomnia and leg cramps. Back pain is one of the most commonly reported pregnancy 

complaints. This complaint usually appears in the 3rd trimester of pregnancy. Participants explained that 

they made various efforts as contained in PGCPSP. 

“I experienced back pain; I practiced how to handle it from the video, and I am satisfied with the 

video." (p1, 26 years old) 

"I used to have back pain...Then I saw the video. Thank God, until now it has not happened again 

because I have applied the recommendations in the video.” (p5, 37 years old) 

Participants know how to overcome complaints about their digestion, such as constipation, nausea 

and vomiting  

"I have frequent constipation. Finally, I know how to prevent and overcome it, namely to eat more 

fruits and drinking water, squatting or sitting position but the legs are propped using a chair.”(p2, 

36 years old) 

The use of PGCPSP can prevent the occurrence of insomnia and leg cramps in pregnant women. 

"I once got insomnia, so finally, I practiced ways to prevent it. Alhamdulillah the insomnia is 

reduced, so now I can sleep.” (p1, 26 years old) 



(Fransisca Retno Asih et al.)  

 

Jurnal Kebidanan dan Keperawatan ‘Aisyiyah 46 

 

"Emmm, for almost a week, my legs have been cramping every night. After watching the video, I 

know what to do to overcome and prevent this.  I tried it every day, now it is better, Alhamdulillah” 

(p4, 23 years old) 

Some complaints, such as back pain, nausea and vomiting, constipation, leg cramps, and 

constipation, can be prevented and overcome. This may occur due to changes in pregnant women's 

knowledge about preventing CPSP, so they are motivated to practice CPSP prevention measures. The 

research findings of Yikar & Nazik (2019) state that providing prenatal education about pregnancy 

complaints can reduce CPSP. The prevention guidance of CPSP is a guideline that contains standardized 

and evidence-based prevention measures. This can be an effective and reliable educational media for 

pregnant women. Systematic reviews and meta-analyses suggest that antenatal education can reduce 

maternal stress, increase self-efficacy, reduce caesarean delivery rates, and decrease the use of epidural 

anaesthesia; however, there is little evidence of its effect on maternal physical condition. Therefore, 

antenatal education should be standardized to explain its true impact on mental and physical health 

(Hong et al., 2021). 

 

3.3 Theme 3: Recommendations for PGCPSP Development 

Sub-theme 1: Addition of PGCPSP Content Material 

The material contained in the PGCPSP video can be developed according to needs. As expressed 

by the midwife participant, she hoped for the addition of material on vaginal discharge for pregnant 

women. In addition to causing discomfort, vaginal discharge can also pose a health risk to pregnant 

women. 

"...from the existing materials, I have not found material about vaginal discharge in pregnant 

women. Vaginal discharge is often experienced by pregnant women, which is very disturbing and 

certainly a risk to the health of pregnant women themselves, so I think it is necessary to add the 

material." (b2, 43 years old) 

In addition to the addition of material, the addition of a more detailed series related to complaints 

commonly experienced by pregnant women was also explained by midwife participants. 

"... like nausea and vomiting, it needs to be more detailed, and low back pain also needs to be 

discussed in more detail because almost all pregnant women must experience it. So if it is discussed 

more, automatically pregnant women have many ways to overcome all their complaints, so they 

are not confused anymore." (b1, 31 years old) 

The topic of prevention guidance for CPSP in this study consists of 10 complaints, including 

nausea and vomiting, heartburn, constipation, insomnia (sleep disturbance), gingivitis, leg cramps, rest 

leg syndrome, varicose veins and oedema, carpal tunnel syndrome, pruritus, and back pain. Based on 

the assessment of midwives as caregivers, it is necessary to add material about vaginal discharge for 

improvement and the development of prevention guidance for CPSP. Vaginal discharge is a complaint 

that often occurs in women during their reproductive years and especially during pregnancy (Rao & 

Mahmood, 2020; von Glehn et al., 2017). In general, women cannot distinguish between normal 

(physiological) and abnormal (pathological) vaginal discharge (Ilankoon et al., 2018), so it is necessary 

to provide education on the steps to prevent pathological discharge in the prevention guidance of CPSP. 

 

Sub-theme 2: PGCPSP media development 

Participants in this study said that there is a need to develop educational media to improve 

pregnant women's experience in preventing pregnancy complaints, one of which is through digital 

platforms such as TikTok, Instagram, and YouTube. They considered it more flexible.  
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"Yes, the video can be developed through TikTok or Instagram, which is shorter. The plan is to 

develop each complaint, so each complaint took fifteen minutes yesterday; there were ten 

complaints; it has not been explored in more detail, only briefly." (b4, 48 years old). 

"Yes, but the video is spliced into many parts, ..., so I usually share it with patients. Now patients 

want it on TikTok. Then, if it's on YouTube, I just give the link, ma'am. Actually, you can download 

it too, ma'am, but sometimes it's not possible to share it with patients. It's more flexible on Tik Tok." 

(b3, 35 years old) 

Recent technological and social media advancements have led to a rise in the use of social media 

by young women of reproductive age (18–25 years old) for health-related information, including 

lifestyle advice, which was previously only available through direct contact with medical professionals, 

family, peers, or printed media (McCarthy et al., 2020). We found that media development is needed to 

broadly reach pregnant women based on their characteristics, such as pregnant women who use social 

media (TikTok, Instagram or Facebook) more often than YouTube. For pregnant women seeking 

knowledge and support, social media has emerged as one of the most convenient, time-saving, easy, 

and easily available resources (Harpel, 2018; Zhu et al., 2019). 

Pregnant women can receive extremely effective individualized information and social support 

through midwife-mediated social media groups. Perceptions of relational continuity can also be strongly 

impacted by one's ability to access a group. The groups provide a secure environment for the exchange 

and validation of essential information about maternity. Members relied on their midwife moderators 

to vouch for the accuracy of the information. For numerous participants, the group has become their 

go-to resource for information about pregnancy (McCarthy et al., 2020). Research by Zhu et al. (2019) 

states that in the current era, it cannot be denied that social media has played an important role in 

supporting pregnancy. The search for information about pregnancy has even increased and experienced 

a shift regarding safe pregnancy and promoting a more pleasant pregnancy. It emphasizes that the 

provision of antenatal care in the future must be balanced with information circulating on social media, 

thus reducing the gap in social media-based services caused by the digital divide (Zhu et al., 2019). 

 

Sub-theme 3: PGCPSP animation video 

Participants revealed that the existing PGCPSP video media was sufficient, but the development of 

evidence-based educational media using animated videos would make the video more interesting. 

"No, I think it is very detailed, so it is not too boring or too long. The pictures on the slides are in 

line with what is discussed, easy to understand, and can be practiced too." (p1,26 years old). 

"There are no shortcomings eehehehhh, in my opinion, it's quite short and clear and easy to 

understand. However, if it was only in written form, maybe I would protest. This video covers 

everything—the practices and procedures, not just the writing, so we don't have to imagine it 

ourselves." (p3, 32 years old) 

"Yes, if we only read the text, we will get bored quickly; if there is animation, it will be more 

interesting." (p4, 23 years old) 

"It looks good and interesting, ma'am. The colours are also good. The sound quality is good. The 

sound is clear and easy to hear." (b2, 43 years old) 

Midwives, as health workers providing pregnancy care services, must provide relevant and timely 

information following WHO recommendations for a positive pregnancy experience (World Health 

Organization, 2016). In this study, midwives and pregnant women strongly support the prevention 

guidance of CPSP in animated videos. Pregnant women stated that animated videos are the most suitable 

media for the prevention guidance of CPSP. The animated video on the prevention guidance of CPSP 

is interesting, not boring, and easy to understand because it is explained in detail in one step, one slide. 

Previous research has shown that animated educational videos can convey complex information in a 
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simple way, expand patients' knowledge, and increase satisfaction levels (Feeley et al., 2023; Moe-

Byrne et al., 2022; Nintao et al., 2023). Turkdogan et al., (2022) conducted research on the effect of 

educational animated videos on preoperative patients and found that patients who received education 

in the form of animated videos felt satisfied, had a positive experience and wanted to share the animated 

video with colleagues and relatives with the same case.  

Midwives in this study also stated that the prevention guidance animation video had good and 

interesting quality of content, sound, images, and text, and even the prevention steps discussed many 

complementary therapies.  

"For me, there are no shortcomings because it is more complementary too. So everything is in 

accordance with the existing ingredients and then added with the latest complementary, so patients 

who, for example, start vomiting not only use this food, but some also use ginger and peppermint; 

this is the latest too. So I think everything is enough." (b1, 31 years old) 

The use of complementary and alternative medicine during pregnancy is popular in many 

countries. Based on qualitative research by Bowman et al. (2018), there are three motivations for 

pregnant women to use complementary therapies: fighting for their destiny, the desire to give birth 

safely and naturally, and agreeing with and holding to the principles of the philosophical foundation of 

complementary therapies. H. G. Hall et al. (2015) stated that many pregnant women do not convey to 

midwives during antenatal care regarding the use of complementary therapies. It is very concerning if 

women continue to use complementary therapies without the knowledge or input of midwives. Lack of 

communication about using complementary therapies with health professionals is problematic, as it can 

increase risk and weaken the therapeutic relationship (H. R. Hall & Jolly, 2014). Therefore, 

complementary therapies in the prevention guidance of CPSP can indirectly solve this imbalance. Thus, 

midwives do not need to worry about whether pregnant women use complementary therapies. In 

addition, pregnant women do not need to doubt the complementary therapy to be practiced because it 

is available in the prevention guidance of CPSP. 

This study has the strength that the prevention guidance of CPSP is based on WHO 

recommendations on positive pregnancy experiences, namely providing information and education in a 

relevant and timely manner that has not been initiated before. Thus, this qualitative research on 

exploring the experience of using the prevention guidance of CPSP is the first of its kind. Although it 

has advantages, this study also has limitations. The interview technique is only an in-depth interview, 

which may have different results if the interview technique is carried out with several methods, namely 

in-depth interviews and focus group discussions. In addition, this study was conducted in one of the 

midwifery independent care centers with the highest number of patient visits in Banyuwangi; therefore, 

the generalizability of the results may be limited. 

 

4. Conclusion 

In this study, before using the prevention guidance of CPSP, pregnant women do not have adequate 

knowledge about CPSPs, including how to prevent and manage them. Pregnant women feel worried 

and not confident in overcoming pregnancy complaints. Increased knowledge, confidence, satisfaction, 

and changes in good life patterns or habits are some of the positive things that pregnant women feel 

after accessing the prevention guidance of CPSP. The successful management and prevention of CPSP 

includes back pain, gastrointestinal complaints, insomnia, and leg cramps. Development 

recommendations include content, media development and PGCPSP animation videos. Healthcare 

providers have a major challenge in developing strategies to improve antenatal care through educational 

media so that pregnant women have the knowledge and confidence to have a satisfying pregnancy 

experience. One of them is through the use of social media platforms as a means to distribute evidence-
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based antenatal health advice, support, and education in the context of health promotion and preventive 

care for pregnant women. 
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Abstract 
Stunting is a state of failure to grow experienced by children under five due to chronic malnutrition, especially in 
the first 1,000 days of life (HPK). The impact caused by stunting can vary, including physical growth disorders, 
body metabolic disorders, brain growth and development disorders. In addition, stunting is also at a higher risk of 
suffering from chronic diseases in adulthood. This study aims to analyze the influence of Family Centered 
Maternity Care education on the attitude and behavior of pregnant women in stunting prevention. This quantitative 
research uses a quasi-experimental design with a one-group pre-test and post-test design. Sampling for this study 
uses a purposive sampling technique. The sample of this study is 38 people who have met the inclusion and 
exclusion criteria. The instrument used was in the form of a questionnaire for measuring attitudes and behaviors 
that were tested for validity and reliability. Data analysis using univariate analysis, bivariate analysis using 
Wilcoxon Test. The results of the study showed that there was an influence of Family Centered Maternity Care 
education on the attitude and behavior of pregnant women in stunting prevention in the Kebumen area. Family 
Centered Maternity Care education has been proven to increase the knowledge of pregnant women which 
ultimately changes the attitude and behavior of pregnant women in stunting prevention. The application of Family 
Centered Maternity Care education should be considered as a health education method in providing continuous 
midwifery care as an effort to reduce stunting rates. 
 
Keywords: stunting; behaviour; attitudes; family centered maternity care  
 

1. Introduction   
Stunting is still one of the global health problems to this day, including in Indonesia (Rahut et al., 

2024). In 2021, the World Health Organization (WHO) placed Indonesia in sixth place as a country 
with a prevalence rate in Southeast Asia of 36.4%. The results of the Indonesian Toddler Nutrition 
Status (SSGBI) study show that there has been a decrease in the prevalence of stunting from 24.4% in 
2021 to 21.6% in 2022 (Ministry of Health of the Republic of Indonesia, 2022). Despite the decrease, 
the number is still considered not to have reached the target, because the WHO tolerance rate for 
stunting prevalence is 20% (Beal et al., 2018).   

Stunting is a condition of failure to grow experienced by in children under five caused by chronic 
malnutrition, especially in the first 1,000 days of life (HPK) (Vaivada et al., 2020). The problem of 
stunting occurs since the child is in the womb. However it is only seen when he is two years old 
(Ministry of Health, 2018). The short-term impacts caused by stunting are impaired physical growth, 
impaired body metabolism, impaired growth and brain development. In the long-term, stunting can 
result a decrease in learning achievement, a higher risk of suffering from chronic diseases in adulthood, 
and a decrease in work quality that has an impact on economic productivity (Huriah & Nurjannah, 2020; 
Linda Richter, 2016; Abdillah, 2022). 
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The nutritional status of pregnant women hugely affects the state of health and development of the 
fetus. Impaired growth in the womb can lead to low birth weight. This low birth weight can increase 
the risk of stunting in toddlers. Good nutritional knowledge from parents is needed so that parents are 
able to provide a balanced menu. Lack of nutritional knowledge in applying nutritional knowledge in 
daily life can cause nutritional problems (Rosa, 2011). Lack of nutrition in children can be caused by 
the attitude or behavior of parents, especially mothers, who are factors in choosing inappropriate foods. 
The choice of food ingredients, the availability of sufficient amounts of food and the diversity of food 
types are influenced by the level of mother's knowledge about food and nutrition. Mistakes in food 
choices can occur as a result of mother's ignorance. Therefore, nutrition education for pregnant women 
is very important in preventing stunting as a preparation for improvement efforts focused on the First 
1,000 Days of Life (HPK) (West et al., 2018; Saleh et al., 2021; Beal et al., 2018; Wati et al., 2022). 

Family Centered Maternity Care (FCMC) is one of the solutions that can be applied to provide 
comprehensive information related to nutrition and health during pregnancy (Ecenroad & Zwelling, 
2000). This method is carried out by conducting home visits, through a family approach and providing 
education on the importance of social support in providing motivation to pregnant women using the 
following methods: lectures, questions and answers, and practice. As a result of increasing 
understanding of this important matter, the pregnant woman will have competent mothering optimally. 
This will contribute to optimizing the health status of babies born, so that it can reduce stunting rates 
(Dewi, 2022; Sutarto et al., 2018; Lundgren et al., 2015). 

Kretek Village is part of Rowokele sub-district, Kebumen Regency, Central Java.  According to 
the Kretek village midwife, the target of pregnant women in Kretek village is 70 pregnant women. 
Meanwhile, the target of toddlers aged 0-23 months is 61 (66.7%) and those who are stunted are 27 
toddlers (33.3%). This makes Kretek village the highest number one for stunting prevalence in 
Rowokele District in 2023. 

Based on Anjani's research (2020), pregnant women who receive education related to stunting 
prevention during pregnancy can increase their knowledge and attitudes about stunting by 3.1 times 
compared to those who do not receive education during pregnancy. In addition, family involvement can 
increase maternal motivation towards stunting prevention (Fabusoro & Mejia, 2021; Ekayanthi & 
Suryani, 2019; Sukmawati et al., 2021). 

Based on these facts, researchers are interested in researching Family Centered Maternity Care 
education for pregnant women as an effort to prevent stunting. The purpose of this study is to determine 
the influence of Family Centered Maternity Care education on the attitude and behavior of pregnant 
women in stunting prevention. 
 

2. Research Methods 
2.1.Research Design   

This quantitative research uses the Quasi Experimental type which carries out a one group pre and 
post-test design. Before being given the Family Centered Maternity Care educational intervention, 
pregnant women will be given a pretest using a questionnaire about attitudes and behaviors towards 
stunting prevention. Furthermore, the research was carried out by providing Family Centered Maternity 
Care educational interventions which were carried out for 3 times a month involving families. After the 
intervention, pregnant women were given a post-test to see differences in attitudes and behaviors after 
being given education. The population in this study is all pregnant women in Kretek village, Kebumen 
Regency. 
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2.2.Period and Sample 
This research was conducted from May to June 2024 in Kretek Village, Kebumen Regency. The 

sample in this study is pregnant women in Kretek Village, Kebumen Regency. The determination of 
the sample in this study uses the purposive sampling method, which is a sampling technique by 
considering inclusion and exclusion criteria. The inclusion criteria are pregnant women with a 
gestational age of 28 weeks, able to communicate well. Meanwhile, the exclusion criteria are pregnant 
women who are sick and have a history of health problems and chronic diseases before and during 
pregnancy. A sample was obtained in this study that met the inclusion and exclusion criteria of 38 
respondents. 

  

2.3.Intervention 
This study was conducted on pregnant women in Kretek village, Kebumen Regency with a total 

of 38 respondents. The researcher then explained the objectives, benefits, procedures for conducting the 
research and provided informed consent with the consent of the respondents. Before providing 
intervention, the researcher conducted a pretest using a questionnaire about attitudes and behaviors in 
stunting prevention. Furthermore, the researcher provides healthy nutrition education interventions and 
stunting prevention using the Family Centered Maternity Care (FCMC) model by involving families 
and cadres for 3 times in 1 month. At the end of the 3rd meeting, posttest measurements were carried 
out by filling out a questionnaire to measure attitudes and behaviors. 
 

2.4.Measurement and Data Obtaining  
The research data was measured using an attitude and behavior questionnaire. Before the 

dissemination of the instrument, a test of the research instrument was carried out. In this study, a validity 
test was carried out using a product moment correlation test and a validity test using Alpha Cronbach. 
The test results of the research instrument were all declared valid with a calculated r value greater than 
0.456 and reliable with a coefficient of more than 0.6. 

The questionnaire consisted of 10 items of attitude statements. Attitude data analysis using the 
Likert scale, where the favorable questions: strongly agree to get a score of 4, agree to get a score of 3, 
disagree to get a score of 2 and strongly disagree to get a score of 1. And for unfavorable questions, the 
opposite score is given. Each respondent's score is summed up and the maximum score is 40. After that, 
the percentage of the number is calculated and included in the objective criteria including: 80-100% of 
the categories support and >80% of the categories do not support. 

As for the behavior questionnaire, it consists of 10 behavioral statements. Behavioral data analysis 
uses the Likert scale, where the favorable statement, “No” gets a score of 1 and “Yes” gets a score of 
2. And for unfavorable statements, the opposite score is given. Each respondent's score is summed up 
and the maximum score is 20. Then the percentage of the amount is calculated and included in the 
objective criteria including: 76-100% of the good category, 51-75% of the good category and ≤50% of 
the poor category. 

 

2.5.Data Analysis 
Data of this research is analyzed by using Univariate and Bivariate analysis. Univariate analysis 

only describes each variable. The data analyzed were age, education, occupation and parity. Bivariate 
analysis is used to test hypotheses. Bivariate analysis was used to test the hypothesis with the Wilcoxon 
Test. The Wilcoxon Test is to show the influence of the Family Centered Maternity Care (FCMC) 
Model on attitudes and behaviors about stunting prevention. The data was then analyzed using a stata. 
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2.6.Ethical Considerations  
The research are based on six basic principles of research: beneficence, non-maleficence, fidelity 

and responsibility, integrity, justice, respect for person and ethical clearence. This ethical clerance is a 
written statement from the ethics commission for research involving living things.  This research has 
received ethical approval from the Ethics Commission of the University of Muhammadiyah Gombong, 
with certificate number No: 095.6/II.3.AU/F/KEPK/V/2024 issued on May 8, 2024, valid until August 
8, 2024. 

 

3. Results and Discussion  
3.1. Results  

After one month of research in the Kebumen regency, data was obtained and processed through 
editing, coding, scoring, tabulation, entry and cleaning. The results of the study were presented in 
univariate and bivariate analyses using stata. 
 

Table 1. Frequency Distribution of Respondent Characteristics 

Variable Frequency (f) Percentage (%) 

Age   
20-35  28 73.68 
<20  or >35 10 26.32 
Gravida Status   
Mutigravida 30 78.95 
Primigravida 8 21.05 
Employment Status    
Working 24 63.16 
Not Working 14 36.84 
Education Status    
Higher 2 5.26 
Secondary 23 60.53 
Primary 13 34.21 

Source: Primary Data, 2024  
 

Table 1 above explains the respondent characteristics. Based on the table, it can be clearly seen 
that respondents have characteristics, namely age, gravida status, employment status and educational 
status. The distribution showed that the average age of 20-35 years was 28 respondents (73.68%). The 
characteristics of gravida status are mostly multigravida categories as many as 30 respondents 
(78.95%). Based on the characteristics of job status, most of them worked as many as 24 respondents 
(63.16%). The average educational status of the respondents was secondary education with 23 
respondents (60.53%). 

Table 2 provides an illustration of the results of a chi-square homogeneity test that examines 
whether distributions within groups are consistent.Such a consistent, even distribution across test items 
for all variables of pregnant women's attitudes is significant; all figures are greater than 0.05 
threshold.Thus, based on this judgment, the attitudes of pregnant women in this research are not much 
different among groups compared.ID: Similarly to the previous point. Repetition of a word (group) 
from the previous sentence. Change "being compared" to "compared with each another" to add 
variety.This homogeneity can be traced to a number of hidden factors among pregnant women 
participants. For example, the respondents may have similar sociodemographic characteristics, access 
to information and environmental factors that all contribute to consistent attitudes about pregnancy -
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related issues. Such shared characteristics lead to consistent perceptions and behavior. And they in turn 
keep in place the observed homogeneity.  
 

Table 2. Homogeneity Test on Attitude Variables 

Variable 

Attitude (Pre-test) 

p-value Supporting Not Supporting 

f % f % 

Age      
20-35  1 25.0 27 79.4 0.019 
<20 or >35 3 75.0 7 20.6  
Gravida Status      
Mutigravida 3 75.0 30 88.2 0.459 
Primigravida 1 25.0 4 11.8  
Employement Status       
Working 4 100.0 20 58.8 0.106 
Not Working  0 0.0 14 41.2  
Education Status       
Higher 0 0.0 2 5.9 0.063 
Secondary 0 0.0 19 55.9  
Primary 4 100 13 38.2  

 
Moreover, this homogeneity indicates that interventions/polices aimed at pregnant women can be 

made and conducted in a standard fashion without needing to cater make adjustments for different 
groups.Further research may look into Test pregnant women exactly why there are such uniform 
attitudes.These findings can have significant repercussions for the design of health education projects. 
They reveal in particular how to prepare services directed at pregnant women so that they address, are 
sensitive to, and meet those women´s needs/ expectations in a variety of settings. 

 
Table 3. Homogeneity Test on Behavioral Variable  

Variable 

Behaviour (Pre test) 

p value Good Medium Less 

f % f % f % 

Age        
20-35  5 83.3 21 72.4 2 66.7 0.823 
<20 or >35 1 16.7 8 27.6 1 33.3  
Gravida Status        
Mutigravida 5 83.3 25 86.2 3 100.0 0.767 
Primigravida 1 16.7 4 13.8 0 0.0  
Employment Status         
Working 3 50.0 18 62.1 3 100.0 0.331 
Not Working 3 50.0 11 37.9 0 0.0  
Education Status         
Higher 1 16.7 1 3.4 0 0.0 0.434 
Secondary 4 66.6 14 48.3 1 33.3  
Primary 1 16.7 14 48.3 2 66.7  

Source: Primary Data, 2024  
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Based on Table 3, the significance value in the results of the Chi-Square homogeneity test shows 
that all variables on the behavior of pregnant women are homogeneous because the significance value 
is more than 0.05. 
 

Table 4. Differences in Attitudes of Pregnant Women Before and After Being Given FCMC Education   

Variable 
Intervention Group 

P-value 
Sign Obs 

Attitudes 
Positive 12 <0.01 
Negative 0  

Zero 26  
*p<-0.05 

Source: Primary Data, 2024  

 
Table 4 clearly explains that the results of the pre and post-test after the intervention in providing 

education for Family Centered Maternity Care experienced a change in attitude for the better as many 
as 12 respondents, while those who did not have a change in attitude as many as 26 respondents. The 
results of the Wilcoxon test on pregnant women's attitudes towards stunting prevention showed 
significant results with a p value of <0.001, which means that there was a change in attitude after being 
given Family Centered Maternity Care education on stunting prevention. 

 
Table 5. Differences  in Behaviour of Pregnant Women Before and After FCMC Education 

Variable 
Intervention Group 

P-value 
Sign Obs 

Attitudes 
Positive 16 <0.001 
Negative 1  

Zero 21  
*p<-0.05 

Source: Primary Data, 2024  

 
Based on Table 5 above, it is shown that  the results of the pre and post-test analysis after the 

intervention in providing education for Family Centered Maternity Care experienced a change in 
behavior for the better as many as 16 respondents, who experienced a negative change of 1 respondent 
and who did not change as many as 21 respondents. The results of the Wilcoxon test on pregnant 
women's behavior towards stunting prevention showed significant results with a p value of <0.001, 
which means that there is a change in behavior after being given Family Centered Maternity Care 
education on stunting prevention. 

 

3.2.Discussion 
Pregnant women who got involved in this study are more aged 20-35 years. Results of some 

researches reveal that the age of 20-35 years is a mature age and has enough knowledge in addition to 
experience both in terms of maturity in thinking and mentality to run a household. This study confirmed 
that there was a significant relationship between family centered maternity care education on attitudes 
and behaviors of pregnant women and stunting prevention (p value <0.05). The majority of this study 
has a good attitude and agrees that stunting prevention efforts such as pregnancy planning, routine 
check-ups during pregnancy, healthy diet during pregnancy, exclusive breastfeeding, and stimulation 
of children are important things to do. 

A research by Sudhinaraset et al (2021) on the effect of FCMC on maternal and newborn health 
confirmed that it showed significant results (p value <0.05). In particular, this study shows that the 
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provision of information involving families can affect autonomy in obtaining health services. The 
existing literature shows the importance of counseling and appropriate information for women to 
improve the health status of mothers and children. 

This is in line with research conducted by Liu et al (2021) that pregnancy is a time for women who 
need social support and support from their environment. Social support can reduce stress levels and 
improve the emotional and physical well-being of pregnant women. Pregnant women who receive low 
social support during pregnancy are at risk of mental illnesses such as baby blues, postpartum 
depression and suboptimal self-care and their babies. Social support is a driving factor for faster 
behavior change, especially the support of husbands, family, friends and health workers. Social support 
can be in the form of providing support and sentences in a positive way. 

Providing education plays an important role in determining a person's behavior and attitude, 
because knowledge will lead a person to think and try to take the right action so that they can make the 
right decision (Rahmayanti et al., 2023). To improve attitudes and behaviors towards stunting 
prevention, it can be done by providing education so that it can raise awareness in mothers and families 
to change their behavior in accordance with their knowledge. One of the efforts to increase knowledge 
about the attitudes and behaviors of pregnant women towards stunting prevention is to provide 
education on the importance of stunting prevention with the role of Family Centered Maternity Care 
(FCMC). Family Centered Maternity Care (FCMC) is a family-centered care that provides care to 
mothers and families that integrate pregnancy, childbirth, and baby care on an ongoing basis with 
individual care prioritizing family support, participation, and choice (Mayasari et al., 2018). 

According to Lawrence Green in Notoatmojo (2014), health behavior is influenced by 3 factors, 
namely predisposing factors such as knowledge, attitude, belief, values, beliefs, and so on. The second 
factor is supporting factors, namely the environment, facilities, health infrastructure facilities and 
factors driving the attitude and behavior of health workers which are a reference group of community 
behavior. The behavior of respondents in preventing stunting was very good. Respondents have made 
efforts such as checking their pregnancy regularly, during pregnancy consuming folic acid and iron 
supplements regularly, being willing to breastfeed exclusively, consuming a variety of foods containing 
carbohydrates, vitamins and proteins as well as maintaining hygiene and implementing PHBS in 
childcare. It can be concluded that respondents' behavior is not only influenced by knowledge, but can 
be due to the respondents' good attitude and supported by the environment and access to health services 
as well as posyandu activities that run well and routinely. 

After being given health education on the importance of preventing stunting from pregnancy, 
pregnant women can find out the impact if they do not anticipate stunting such as not knowing a healthy 
lifestyle in pregnant women, not paying attention to nutritional intake and not understanding the impact 
of stunting. (Shariff et al., 2023). 

Education with the role of Family Centered Maternity Care (FCMC) carried out in the family-based 
Kebumen area to improve attitudes and behaviors towards the prevention of pregnant women has been 
successfully carried out. With this activity, pregnant women increase their knowledge about stunting 
prevention so that they can change health behavior during pregnancy optimally. In addition, pregnant 
women are committed to being obedient and regular in maintaining their pregnancy by visiting health 
services and families to improve their ability to provide assistance. The hope of this study is that 
pregnant women can prevent stunting starting from pregnancy. 

 

4. Conclusion 
The implementation of FCMC education further improves the attitude of pregnant women to make 

healthier behavior changes, especially for stunting prevention. It is hoped that FCMC education can be 
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a health education method that can be carried out in the provision of obstetric services, especially when 
providing continuous obstetric care as an effort to prevent stunting since pregnancy. 
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