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ABSTRACT 
Background: Hypertension in Indonesia affects 30.8% of adults, with contributing factors including diet, 
smoking, physical activity, and stress. An initial survey in the Lingkar Timur Community Health Center area 
found data on 781 adults with hypertension. Based on interviews with 10 hypertensive patients, it was found 
that they only underwent pharmacological therapy and were unaware that inspiratory muscle training 
techniques could lower blood pressure. 
Objectives: The purpose of this study was to assess the influence of Inspiratory Muscle Training (IMT) on 
the blood pressure of hypertensive late adults within the Lingkar Timur Health Center's jurisdiction. 
Methods: This was a quasi-experimental study with a total sample of 44 participants, divided into an 
intervention group (n=22) and a control group (n=22). Non-probability sampling with a purposive method 
was used, selecting respondents based on inclusion criteria: late adult age, systolic blood pressure >140 
mmHg, and diastolic blood pressure >90 mmHg.  
Results: Statistical analysis, utilizing the independent t-test for systolic blood pressure and the 
Mann-Whitney U test for diastolic blood pressure, revealed a p-value of α≤0.05. This signifies a statistically 
significant outcome of Inspiratory Muscle Training (IMT) on the blood pressure of hypertensive patients. 
Conclusion: Inspiratory Muscle Training (IMT) effectively lowers blood pressure for late adults in 
conjunction with hypertension. 
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INTRODUCTION 
Hypertension is widely recognized as a "silent killer" because many individuals remain unaware of 

their condition until severe organ damage occurs, potentially leading to fatal outcomes. The serious 
consequences of hypertension, such as cardiac dysfunction, coronary artery disease, renal impairment, 
cognitive decline, or stroke, often manifest only in advanced stages. The incidence of hypertension and its 
complications has risen significantly in recent years, necessitating urgent prevention and treatment, 
especially in adulthood to mitigate fatal impacts (Ervina & Ayubi, 2018). 

Epidemiological data indicate a heightened risk of hypertension in adults aged 20 and above, a trend 
closely linked to lifestyle factors. Adulthood is typically categorized into early adulthood (20-30 years), 
middle adulthood (31-39 years), and late adulthood (40-60 years). Globally, 40% of adults are projected to be 
affected by hypertension, with this figure expected to reach 29% worldwide by 2025, and 31.7% in 
Indonesia. Essential hypertension accounts for 95% of all cases (Dewati et al., 2023). The Framingham Heart 
Study revealed that over 90% of participants with normal blood pressure at age 55 eventually developed 
hypertension (Franklin et al., 2021). Late adults face a 2.9 times higher risk of hypertension compared to 
early and middle adults due to decreased vascular elasticity, leading to arterial stiffness and subsequent blood 
pressure elevation (Ekarini et al., 2020).  

The global prevalence of hypertension is on the rise. In 2023, the World Health Organization (WHO) 
estimated that 1.28 billion grown-ups aged 30-60 worldwide had hypertension, with a significant most 

1th  BINAR | 1  
 

 



1st Banten International Conference on Health Advancement & 
Research 

people in low and middle-income countries like Indonesia. A concerning statistic is that roughly 46% of 
these individuals are unaware they have the condition (WHO, 2022). The Indonesian Ministry of Health has 
identified hypertension as the most frequently diagnosed non-communicable disease (NCD) in its healthcare 
facilities. This is further corroborated by data from the Institute for Health Metrics and Evaluation (IHME), 
which reported Indonesia's mortality rate at 1.7 million. Hypertension stands as the primary risk factor for 
death in Indonesia at 23.7%, followed by hyperglycemia (18.4%) and smoking (12.7%). Overall, 
hypertension comes in second for causes of death within the country (Kemenkes, 2023). 

According to the 2023 Indonesian Health Survey, hypertension is the fourth highest risk factor for 
death, accounting for 10.2% of fatalities. Indonesian Health Survey also reported a national hypertension 
prevalence of 30.8%. While the lowest prevalence was observed in Papua Pegunungan Province (19.9%), 
Central Kalimantan Province recorded the highest at 40.7%. Bengkulu Province's hypertension prevalence of 
24.8% ranks 30th nationally, which is lower than the national average (Dinkes Kota Bengkulu, 2023). 
Despite this, hypertension prevalence in Bengkulu City is substantial, with the city's Health Office reporting 
50,898 diagnosed cases. Among the 20 Community Health Centers in Bengkulu City, Community Health 
Centers Lingkar Timur ranks fifth highest with 2,906 cases, indicating a significant burden of hypertension in 
its working area (Rahmadhani, 2021).  

Hypertension development is influenced by both controllable and uncontrollable elements. 
Modifiable factors include lifestyle elements such as dietary patterns, stress, smoking, physical activity, and 
obesity. Non-modifiable factors encompass genetic predisposition, particularly a family history of 
hypertension, and increasing age (Putra et al., 2024). Current approaches to managing hypertension 
predominantly involve pharmacological therapy, specifically antihypertensive medications. However, 
non-pharmacological interventions also offer viable alternatives, especially for individuals with mild to 
moderate hypertension. Commonly implemented non-pharmacological strategies include breathing 
relaxation techniques, walking, massage, acupuncture, cupping therapy, traditional herbal remedies, and 
acupressure (Mardiansyah et al., 2022).  

Breathing relaxation therapy is a complementary approach increasingly utilized for hypertension 
management. This technique is highly effective in reducing blood pressure because it diminishes sympathetic 
activity, slows heart rate, and promotes stable vasodilation, thereby lowering blood pressure (Yusuf, 2023). 
Various forms of breathing relaxation exist, including inspiratory muscle training, abdominal breathing, slow 
and deep breathing, alternate nostril breathing, pursed-lip breathing, resonance breathing, and visualized 
breathing (Barrera et al., 2020). Inspiratory Muscle Training (IMT) specifically involves respiratory muscle 
exercises designed to enhance muscle flexibility, alleviate stress, and reduce muscle tension. This practice 
facilitates vasodilation by stretching and relaxing stiff muscles, providing comfort to patients and optimizing 
blood circulation. IMT is a structured breathing exercise method that strengthens the muscles involved in 
inspiration, such as the diaphragm and intercostal muscles, through the use of a specialized device that 
provides resistance during inhalation, thereby improving the strength and efficiency of respiratory muscles 
(Aulia et al., 2024).  

 

MATERIALS AND METHODS 
This study used a quantitative research approach with aiquasi-experimental design, specifically a 

pre-test and post-test with a control group design. This design allowed for the comparison of outcomes 
between an intervention group receiving Inspiratory Muscle Training (IMT) and a control group. 
 

RESULTS AND DISCUSSION 
Characteristics and Equivalence of Respondents 
Table 1. Demographic Profile of Respondents in Lingkar Timur Community Health Center's Service Area, 
Bengkulu City (2025) 

Variable Group P 
Value Intervention  

(n=22) 
Control 
(n=22) 

Age   0,457
* Mean 47,27 49,41 

Min 41 41 
Max 54 58 
SD 3,966 4,944 
CI 95% 45,51 ; 49,03 47,22 ; 51,60 
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Gender   0,112
** Men 10 (45,5%) 5 (23,7%) 

Women 12 (54,5%) 17 (77,3%) 
Work   0,757

** Not Working 13 (59,1%) 14 (63,6%) 
Working 9 (40,9%) 8 (36,4%) 
History of Hypertension   0,540

** > 5 years 14 (63,6%) 12 (54,5%) 
< 5 years 8 (36,4%) 10 (45,5%) 
Genetic History    

0,457
** 

 

No history 6 ( 27,3%) 3 (13,6) 
There is a history 16 (72,7%) 19 (86,4%) 

Smoking History   0,472
** No smoking 16 (72,7%) 18 (81,8%) 

Smoking 6 (27,3%) 4 (18,2%) 
Medication History   0,365

** Compliant 13 (59,1%) 10 (45,5%) 
non-compliant 9 (40,9%) 12 (54,5%) 
**T Independent test 
**Chi-Square test 
 
Table 1 shows the baseline characteristics of the study participants. During the intervention group, 

the mean age was 47.27 years (SD=3.966), with a slight majority being female (54.5%). Most respondents 
were not working (59.1%), reported adherence to hypertension medication (59.1%), had a history of 
hypertension for more than 5 years (63.6%), had a genetic history of hypertension (72.7%), and were 
non-smokers (72.7%). Conversely, in the comparison group, the mean age was 49.41 years (SD=4.944), with 
a larger proportion being female (77.3%). The majority were not working (63.6%), had a history of 
hypertension for more than 5 years (54.5%), reported non-adherence to medication (54.5%), predominantly 
had a genetic history (86.4%), and were non-smokers (81.8%). Equivalence testing for all characteristics 
(age, gender, occupation, history of hypertension, genetic history, smoking history, and medication 
adherence) between the intervention and control groups showed a p-value >0.05, indicating that these 
variables were comparable between the two groups at baseline. 

 
Table 2: Impact of Inspiratory Muscle Training on Systolic Blood Pressure in Hypertensive Older Adults: 
Lingkar Timur Community Health Center, Bengkulu City (2025) 

Variable Intervention Control p 
Pre Intervention 
Systolic Blood Pressure 
Mean 
Median 
Min 
Max 
SD 
CI 95% 

 
 
154,36 
154,5 
132 
200 
13.464 
148,39-160,3

3 

 
 
148,91 
149 
129 
170 
10,871 
144,09-153,73 

0,173*** 

Diastolic Blood Pressure  
Mean  
Median 
Min 
Max 
SD 
CI 95% 

 
94,14 
95 
90 
100 
3,091 
92,77-95,51 

 
94,05 
93,5 
90 
100 
2,984 
92,72-95,37 

 
 
0,921* 
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Variable Intervention Control 
Post Intervention 
Systolic Blood Pressure 
Mean 
Median 
Min 
Max 
SD 
CI95% 

 
 
139,05 
139 
123 
178 
12,148 
133,66-144,4

3 

 
 
141,82 
140 
127 
159 
9,535 
137,59-146,0

5 
Diastolic Blood Pressure  
Mean  
Median 
Min 
Max 
SD 
CI 95% 

 
86,27 
87 
75 
92 
3,894 
84,55-88,00 

 
89,27 
90 
85 
95 
3,042 
87,92-90,62 

*** Mann-Whitney Test 
 
Before the intervention, Table 2 indicates the mean systolic blood pressure for the intervention group 

was 154.36 mmHg (SD=13.464), while the control group averaged 148.91 mmHg (SD=10.871). For 
diastolic blood pressure, the pre-intervention mean was 94.14 mmHg (SD=3.091) within the intervention 
group, while 94.05 mmHg (SD=2.984) in the control group. Equivalence tests showed that both systolic 
(p=0.173) and diastolic (p=0.921) blood pressures were comparable between the two groups before 
intervention (p > 0.05). Following the intervention, the intervention group's average systolic blood pressure 
was 139.05 mmHg (SD=12.148), while in the control group, it was 141.82 mmHg (SD=9.535). The mean 
diastolic blood pressure post-intervention was 86.27 mmHg (SD=3.894) for the intervention group and 89.27 
mmHg (SD=3.042) for the control group. 

 
Table 3: Difference in Respondent Blood Pressure Before and After Intervention in the Intervention Group in 
the Working Area of Community Health Center Lingkar Timur, Bengkulu City 2025 

 
Variable Median 

(min – max) 
Z P 

value 
Systolic Blood Pressure 
Before Intervention 
After Intervention 2 

2 

 
154,36(132-200) 
139,05(123-178) 

 
-4,1

09 

 
0,00

1**** 

Diastolic Blood Pressure 
Before Intervention 
After Intervention 2 

2 

 
94,14(90-100) 
86,27(75-92) 

 
-4,1

14 

 
0,00

1**** 

**** Wilcoxon Signed-Rank Test 
 
Table 3 indicates that the Wilcoxon Signed-Rank Test found a significant difference in the median 

systolic and diastolic blood pressure within the intervention group when comparing measurements before 
and after the intervention. The p-value for both systolic and diastolic blood pressure was 0.001 (≤α0.05). 
This demonstrates a notable reduction in blood pressure within the intervention group following the IMT 
intervention. 
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Table 4: Difference in Respondent Systolic Blood Pressure Before and After Intervention in the Control 
Group in the Working Area of Community Health Center Lingkar Timur, Bengkulu City 2025 

Variable n Mean ± SD 
Difference 
Mean ± 
SD 

CI 
95% t P value 

Systolic Blood Pressure 
Before Intervention 
After Intervention 

22 
22 

 
148,91 ± 10,871 
141,82  ± 9,535 

 
 

7,091 
±3,963 

 
 

5,334-8
,848 

 
8,392 

 
0,001***** 

***** Paired Samples T-test 
 

Table 4 displays the findings from a Paired Samples T-test, showing a significant differenceiin 
systolic blood pressure within the control group from before to after the intervention. The mean difference 
observed was 7.091 (p=0.001 ≤α0.05), indicating a notable change in systolic blood pressure for this group. 

 
Table 5: Difference in Respondent Diastolic Blood Pressure Before and After Intervention in the Control 
Group in the Working Area of Community Health Center Lingkar Timur, Bengkulu City 2025 

Variable Median 
(min – max) 

Z P 
value 

Diastolic Blood Pressure 
Before Intervention 
After Intervention 2 

2 

 
93,5(90-100) 
89,27(85-95) 

 
-4,0

22 

 
0,00

1**** 

**** Wilcoxon Signed-Rank Test 
 
Table 5 shows that the Wilcoxon Signed-Rank Test found a significant difference in median diastolic blood 
pressure within the control group from before to after the intervention (p=0.001 ≤ α0.05). This suggests a 
noticeable change in diastolic blood pressure for this group. 
 
Table 6: The Effect of Inspiratory Muscle Training on Systolic and Diastolic Blood Pressure Reduction in 
Late Adults with Hypertension in the Working Area of Community Health Center Lingkar Timur, Bengkulu 
City 2025 

Variable n Mean ± SD Difference 
Mean CI 95% t P value 

Systolic Blood Pressure 
Intervention 
Control 

 
22 
22 

 
15,32 
±7,415 
7,09± 3,963 

 
8,227 

 
4,610-11.84
5 4.510  

0,001* 

 Variable n Median (Min-Max) U P-value 

 Diastolic Blood Pressure   
108,500  

0,002*** 
 Intervention 22 95(90-100) 
 Control 22 93(90-100) 
*Independent t-test 
*** Mann-Whitney U Test 
 

Table 6 indicates that the independent t-test found a significant difference in the mean reduction of 
systolic blood pressure between the intervention and control groups (p=0.001 ≤ α0.05). This suggests that 
Inspiratory Muscle Training (IMT) has a significant effect on reducing systolic blood pressure in 
hypertensive patients.  The results of the Mann-Whitney U test, which revealed a significant difference in the 
change in diastolic blood pressure between the intervention and control groups (p=0.002 ≤ α0.05). This 
suggests a significant effect of Inspiratory Muscle Training (IMT) on reducing diastolic blood pressure in 
hypertensive patients. 
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This study explored how Inspiratory Muscle Training (IMT) affects Hypertension management in 
older adults living in the service area of the Community Health Center Lingkar Timur in Bengkulu City. Our 
results illuminate the characteristics of this patient group and demonstrate the effectiveness of IMT as a 
non-pharmacological approach to managing hypertension. 

The demographic profile of our respondents showed a mean age in the late adulthood category 
(47.27 years for the intervention group and 49.41 years for the control group), consistent with other studies 
on hypertension prevalence (Nisak, 2024). This reinforces the understanding that hypertension risk increases 
with age due to natural physiological changes like decreased vascular elasticity and reduced heart function 
(Falah, 2019). We observed a higher proportion of female respondents in both groups (54.5% in intervention, 
77.3% in control), aligning with other research indicating higher hypertension prevalence in women, 
particularly those in perimenopause age due to declining estrogen levels affecting vascular flexibility 
(Wegrzynowicz et al., 2024). 

A significant majority of respondents in both groups were unemployed (59.1% intervention, 63.6% 
control). This finding, echoed by other studies (Ramdhika et al., 2023), suggests a correlation between 
reduced physical activity and increased hypertension risk, as lower activity levels can lead to a higher resting 
heart rate and greater cardiac workload. Most respondents had a hypertension of less than 5 years (63.6% 
intervention, 54.5% control), consistent with previous findings (Nurdin et al., 2024), indicating that 
accumulated risk factors can accelerate hypertension onset (Putra et al., 2024). A strong genetic 
predisposition to hypertension was observed in both groups (72.7% intervention, 86.4% control), reinforcing 
the well-established understanding of hypertension as a heritable condition (Khairunnissa et al., 2022).  

Interestingly, most respondents in both groups were non-smokers (72.7% intervention, 81.8% 
control), consistent with other local studies (Hanifah et al., 2025). While not directly causative, smoking 
contributes to arterial damage and reduced blood vessel elasticity, increasing the heart's workload 
(Garwahusada & Wirjatmadi, 2020). Regarding medication adherence, the intervention group showed higher 
adherence (59.1%) compared to the control group (54.5% non-adherent). This varied finding highlights the 
complex nature of medication adherence, as noted by Susanto et al. (2023) (Nurdin et al., 2024), 
emphasizing the need for comprehensive support from family and healthcare professionals to encourage 
consistent medication use (Moningkey et al., 2023).  

The core findings of this study demonstrate a significant positive impact of Inspiratory Muscle 
Training (IMT) on blood pressure in late adults with hypertension. We observed a significant reduction in 
both systolic (p=0.001) and diastolic (p=0.001) blood pressure within the intervention group after IMT. 
Furthermore, a comparison between the intervention and control groups revealed a statistically significant 
difference in the mean reduction of both systolic (p=0.001) and diastolic (p=0.002) blood pressure, indicating 
IMT's effectiveness in lowering blood pressure. These results align strongly with previous research by 
(Kahraman et al., 2023) and (Craighead et al., 2021), Both of whom reported similar significant benefits of 
IMT on blood pressure. The mechanism by which IMT likely achieves this effect involves strengthening 
respiratory muscles, which can lead to improved cardiovascular autonomic balance, a decrease in 
sympathetic nervous system activity, and enhanced endothelial function. These physiological changes 
collectively promote vasodilation and contribute to a reduction in systemic blood pressure. Our findings 
underscore the potential of non-pharmacological interventions like IMT as a valuable alternative or 
complementary approach to conventional antihypertensive drug therapy. 

This study, while providing compelling evidence, is not without limitations. Its quasi-experimental 
design, while practical for a real-world setting, meant that complete randomization was not possible, which 
might have introduced unmeasured confounding variables compared to a fully randomized controlled trial. 
Furthermore, conducting the study at a single Puskesmas in Bengkulu City may limit the generalizability of 
these findings to more diverse populations or other healthcare systems. The relatively short intervention 
period of 12 days might also restrict the observation of long-term blood pressure effects or sustained 
adherence to IMT. Future studies ought to utilize a randomized controlled trial design involving larger and 
more geographically diverse participant pools, extending the intervention duration, and integrating objective 
measures of IMT adherence and intensity to strengthen the evidence base. Despite these limitations, the 
study's implications are significant for the Sustainable Development Goals (SDGs), with a specific focus on 
SDG 3, which addresses Good Health and Well-being. By demonstrating the effectiveness and feasibility of 
IMT as a non-pharmacological intervention, this research contributes directly to the global target of reducing 
premature mortality from non-communicable diseases (NCD) by one-third through prevention and treatment 
by 2030. Integrating IMT into primary healthcare settings, such as Puskesmas in Indonesia, offers an 
accessible, scalable, and potentially cost-effective strategy to improve hypertension management at the 
community level. This aligns well with broader efforts to strengthen national capacities for early warning, 
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risk reduction, and the comprehensive management of public health risks, ultimately contributing to better 
cardiovascular health outcomes and overall well-being. 

The study primarily reveals how the interventions affected blood pressure. In the intervention group, 
the mean systolic blood pressure significantly decreased from 154.36 mmHg (SD=13.464) before IMT to 
139.05 mmHg (SD=12.148) after. Similarly, diastolic blood pressure in this group reduced from 94.14 
mmHg (SD=3.091) to 86.27 mmHg (SD=3.894) post-IMT. For the control group, who received medication 
adherence monitoring, the mean systolic blood pressure decreased from 148.91 mmHg (SD=10.871) to 
141.82 mmHg (SD=9.535), and diastolic blood pressure changed from 94.05 mmHg (SD=2.984) to 89.27 
mmHg (SD=3.042). 

These results are consistent with existing literature supporting the efficacy of IMT in lowering blood 
pressure. Craighead et al. (2021) in Colorado, reported reductions in mean systolic and diastolic blood 
pressure from 135.2/79.2 mmHg to 126.3/77.2 mmHg after IMT. Further supporting evidence comes from 
Craighead et al. (2022) In Colorado, also significant reductions in mean systolic blood pressure from 137.23 
mmHg to 118.56 mmHg and diastolic from 86.48 mmHg to 72.62 mmHg following IMT (Hüzmeli et al., 
2025). More recently, Hüzmeli et al. (2025) in Turkey, reported similar trends, with mean systolic blood 
pressure dropping from 124.33 mmHg to 117.44 mmHg and diastolic from 73.40 mmHg to 70.66 mmHg 
after IMT intervention. The consistent findings across these studies, including our own, underscore the 
therapeutic potential of IMT in hypertension management. The observed reductions in the control group's 
blood pressure, while present, were less pronounced than those in the intervention group, highlighting the 
specific benefit of IMT beyond general monitoring. The mechanisms driving these improvements are 
believed to involve enhanced respiratory muscle strength, leading to improved autonomic nervous system 
balance and vascular function. 

Blood pressure changes varied significantly between the intervention and control groups after their 
respective interventions, a core finding of this study (p=0.001). Both groups experienced a reduction in blood 
pressure, but the intervention group, which received Inspiratory Muscle Training (IMT), exhibited a more 
substantial decrease. Specifically, the intervention group showed an average systolic blood pressure 
reduction of 15.31 mmHg and a diastolic blood pressure reduction of 7.87 mmHg. The control group, only 
receiving medication adherence monitoring, saw more modest average reductions: 7.09 mmHg in systolic 
and 4.78 mmHg in diastolic blood pressure. 

These findings are consistent with several other studies demonstrating the effectiveness of IMT. 
Barrera et al. (2020) reported average reductions of 8.0 mmHg in systolic and 4.7 mmHg in diastolic blood 
pressure. Craighead et al. (2021) found mean differences of 8.9 mmHg in systolic and 2.0 mmHg in diastolic 
blood pressure. Further supporting evidence comes from Hüzmeli et al. (2025), with average decreases of 
6.89 mmHg systolic and 2.47 mmHg diastolic. A more pronounced effect was noted by Craighead et al. 
(2022), showing average reductions of 24 mmHg in systolic and 14.86 mmHg in diastolic blood pressure. 
The consistency across these studies reinforces that IMT significantly impacts blood pressure.  

The mechanism behind IMT's blood pressure-lowering effect is primarily attributed to its influence 
on the sympathetic nervous system. IMT, as a form of resistive breathing exercise, induces significant 
intrathoracic negative pressure during inspiration. This pressure stimulates mechanoreceptors in the 
respiratory tract and chest wall, which reflexively modulate the autonomic nervous system. While not 
significantly improving lung function or cardiovascular baroreflex sensitivity, IMT has been shown to reduce 
sympathetic nerve activity to vascular smooth muscles, as evidenced by a decrease in muscle sympathetic 
nerve activity (MSNA) burst frequency (Falah, 2019). This reduction in sympathetic activity directly leads to 
a decrease in vasoconstrictor tone, promoting peripheral vasodilation and consequently lowering systemic 
vascular resistance and blood pressure. Furthermore, IMT may contribute to improved endothelial function 
and nitric oxide (NO) bioavailability by reducing oxidative stress, further supporting its blood 
pressure-lowering effects (Aulia et al., 2024). The consistent daily monitoring in the control group likely 
contributed to their observed blood pressure reduction, but the significantly larger reductions in the IMT 
group underscore the specific physiological benefits of this targeted respiratory exercise. The intervention in 
this study involved IMT three times a week for four weeks for the intervention group, alongside daily 
medication adherence monitoring for the control group. 

The most significant finding of this study is the demonstration of a clear and statistically significant 
influence of Inspiratory Muscle Training (IMT) on blood pressure in hypertensive patients at Puskesmas 
Lingkar Timur, Bengkulu. Our analysis yielded a p-value of 0.001 for both systolic and diastolic blood 
pressure, both well below the significance level of α<0.05. This robust statistical evidence confirms the 
positive impact of IMT. These results are strongly consistent with a growing body of evidence from other 
studies. Barrera et al. (2020) in Arizona, a significant effect of IMT on hypertension with a p-value of 0.002. 
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Craighead et al. (2021) In Colorado, similarly, a significant influence, with p-values of 0.001 for systolic and 
0.003 for diastolic blood pressure. Further supporting this, Hüzmeli et al. (2025) in Turkey, a significant 
effect of IMT on lowering both systolic (p=0.001) and diastolic (p=0.008) blood pressure in hypertensive 
patients. The consistent findings across these diverse studies, including our own, provide compelling 
evidence for IMT as a valuable intervention for managing hypertension. 
 

CONCLUSION 
Both the intervention and control groups saw a reduction in their systolic and diastolic blood 

pressure, according to the study's conclusion. However, the reduction observed in the intervention group was 
significantly greater than that in the control group, both before and after treatment. This suggests that 
inspiratory muscle training effectively lowered both systolic and diastolic blood pressure in hypertensive 
patients in Bengkulu City's Community Health Center Lingkar Timur area. 
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ABSTRACT 

Background : Stress is a natural response of the body and mind to pressure or change that requires 

adjustment. Continuous stress and depression can have a negative impact on the mind and can also weaken the 

immune system. The most common stress experienced by students in school is academic stress. Academic 

stress has a negative impact on physical health. One of the academic stressors is stress related to adolescent 

learning activities at school. Brain Gym is a program designed to improve several aspects of an individual's 

cognitive and psychological well-being. Brain gym is done through a series of simple movement exercises that 

test the two sides of the brain, namely the left brain and the right brain. Doing brain gym is one way to relieve 

stress. Objective : To determine the effect of brain gym on stress levels in students during learning at school. 

Method : This study used a quasi-experimental research design with the One Group Pretest-Posttest Design 

approach, this study did not involve a control group. The sampling of this study used a nonprobability sampling 

technique, namely purposive sampling with a total of 26 respondents. Results : the results of the univariate 

test obtained an average value of stress levels before being given brain gym was 25.38 and the bivariate test 

using the T-test obtained a P value of .000. Conclusion : There is a significant influence of brain gymnastics 

on reducing stress levels in students at Al-Hasyimiyyah Islamic Middle School. 

 

Keywords: “Stress, Brain Gym, Teenagers” 

 

INTRODUCTION 

Stress is a problem that many people experience today, including feelings of fear and anxiety. 

Prolonged stress and depression can negatively affect the mind and weaken the immune system, which is why 

psychological problems are often experienced by various groups, including school-aged adolescents (Putri et 

al., 2022). Academic pressure, social demands, and developmental changes experienced by adolescents are the 

main factors that trigger stress. If not managed properly, stress can negatively impact mental health, cognitive 

ability, and academic achievement. The World Health Organization (WHO, 2018) recorded that around 350 

million people worldwide experience stress, and in Indonesia, the prevalence of stress among students is quite 

high, reaching 71.6%. In the Tangerang area, for example, 1.8% of the population experiences emotional 

disorders. The 2018 Basic Health Research (Riskesdas) reported that 22.3% of women and 21.4% of men 

experience stress, with a trend that continues to increase each year. 

Early adolescence is an important transitional stage in human life, bridging childhood and early 

adulthood. During this phase, individuals experience various significant changes, both physical and 

psychological. In addition, adolescents also undergo cognitive changes and begin to develop the ability to think 

abstractly like adults in general. At this stage, adolescents start to distance themselves emotionally from those 

around them in order to take on new social roles as they begin to feel more mature (Noya, A., 2023). 

Academic stress is one of the most common forms of stress experienced by students, mainly due to 

heavy workloads, limited study time, and pressure from the surrounding environment. This condition can lead 

to concentration disorders, decreased memory, and even physical complaints such as headaches and fatigue. 

PROCEEDING 
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Exercises like Brain Gym not only help calm the mind but also enhance concentration, improve mood, and 

maintain overall brain balance. According to Sanib, S. S. (2023), Brain Gym is a program designed to improve 

various aspects of an individual’s cognitive and psychological well-being. Brain Gym consists of a series of 

simple movement exercises that engage both hemispheres of the brain — the left and the right. Brain Gym is 

said to have a positive impact on cognitive function. Its goal is to increase blood and oxygen flow to the brain 

and balance the two hemispheres so they can work as efficiently as possible. Therefore, people who practice 

Brain Gym can improve laterality, or the balance between the left and right brain functions. 

According to a study by Pratiwi and Widarti (2023) titled “The Effect of Brain Gym on Reducing Stress 

Levels Among Youth in the Karang Taruna Group, Surakarta City,” the Wilcoxon test results showed a 

significant value of p = 0.001 < 0.05, indicating that Brain Gym has a significant effect on reducing stress 

levels among adolescents. One approach that has gained increasing research attention is the use of Brain Gym 

exercises. The theory underlying this approach suggests that certain body movements can facilitate 

neurological connections, which in turn support learning processes, concentration, emotional regulation, and 

stress reduction (Sanib, 2023; Komarudin et al., 2024). Previous studies conducted by Cahyadi et al. (2022) 

and Pratiwi & Widarti (2023) have shown that Brain Gym is effective in reducing stress levels, both among 

university students and adolescents. 

Based on the results of a preliminary survey at SMP Islam Al-Hasyimiyyah, seventh-grade students 

were found to experience various complaints indicative of stress, such as headaches, fatigue, irritability, 

decreased concentration, and feelings of pressure due to academic demands and long school hours. If not 

addressed promptly, these conditions may hinder the learning process and negatively affect students’ academic 

achievement. Therefore, this study aims to analyze the “Effect of brain gym exercises on stress levels among 

students at SMP Islam Al-Hasyimiyyah”. The novelty of this study lies in the implementation of brain gym 

within the context of an Islamic junior high school, focusing on early adolescent students, as well as in applying 

brain gym as a simple intervention that can be directly integrated into daily learning activities at school. 

Furthermore, this study is expected to enrich empirical evidence regarding the effectiveness of brain gym as a 

non-pharmacological approach to managing academic stress among junior high school students and to serve 

as a foundation for the development of promotive and preventive mental health programs in school settings. 

 

MATERIALS AND METHODS 

This study employed a quasi-experimental design with a One Group Pretest-Posttest Design, meaning 

no control group. The intervention was administered to only one group, and its effects were measured by 

comparing pretest and posttest results (Hidayat, 2017). 

This study employed a purposive sampling technique, in which participants were selected based on 

predetermined criteria established by the researcher. Data collection took place between February and March 

2025. During the research process, the possibility of participant dropout was considered; therefore, the required 

sample size was determined in advance and set at 26 respondents to maintain data validity. The selection of 

seventh-grade students was conducted using simple random sampling through a lottery method, ensuring that 

each student had an equal opportunity to be selected and minimizing selection bias. To ensure the relevance 

of the participants to the research objectives, inclusion and exclusion criteria were applied. 

Data collection was conducted to determine students’ stress levels before and after the implementation 

of brain gym exercises at SMP Islam Al-Hasyimiyyah. The research procedure began with the submission and 

approval of the research title by the academic supervisor, followed by obtaining research permission from the 

school authorities. After permission was granted, the researcher approached students who met the inclusion 

criteria and provided an explanation of the study’s objectives and procedures. Students who agreed to 

participate were asked to complete an informed consent form. Data collection started with the administration 

of a pretest questionnaire to assess baseline stress levels, with a completion time of 15 minutes. The 

intervention was carried out by the researchers themselves in the form of brain gymnastics exercises carried 

out for 10-15 minutes per session, six times over a period of 14 days. The intervention was implemented in 

small groups on a rotating basis, with one session conducted per day. After the completion of the intervention 

period, respondents were given a posttest questionnaire with the same 15-minute completion time. The 

collected data were then processed through editing, coding, scoring, and tabulation, and subsequently analyzed 

using a t-test to determine the effect of brain gym exercises on students’ stress levels. 

In this study, the stress level questionnaire was subjected to a validity test involving 30 respondents, 

with an r table value of 0.374, and consisted of 14 items (Syafitri, 2023). After the validity of the questionnaire 

was established, the next step was to determine its suitability for use. Reliability is an indicator that reflects 

the degree of trustworthiness of an instrument, namely its ability to produce consistent results when 

administered once or repeatedly (Notoatmodjo, 2018).  
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If the Cronbach’s alpha value is greater than 0.7, the instrument is considered reliable; conversely, if 

the Cronbach’s alpha value is less than 0.7, the instrument is considered unreliable. The reliability test was 

conducted on 30 respondents and yielded a Cronbach’s alpha value of 0.919, indicating that the instrument is 

reliable (Syafitri, 2023). 

 

RESULTS AND DISCUSSION 

1. Results 

1) Respondent Characteristics by Gender 

Table 1 Distribution of Respondent Characteristics by Gender of Students Experiencing 

Stress at Al-Hasyimiyyah Islamic Middle School (N=26) 

 

Characteristics F (%) 

Male 12 46.2 

Female 14 53.8 

Total 26 100% 

Sumber: Data Primer Tahun 2025 

 

Based on table 1, it shows that of the total 26 respondents in this study, 12 respondents were 

male (46.2%) and 14 respondents were female (53.8%). 

 

a. Pre-Test and Post-Test Stress Levels 

1) Stress levels before brain gym 

Table 2 Distribution of Stress Levels Before Brain Gym Among Students Experiencing 

Stress at Al-Hasyimiyyah Islamic Middle School (N=26) 

 

Stress Level (Pre-Test) N Frequency (%) 

Normal 0 0 

Mild Stress 0 0 

Moderate Stress 14 53.8 

Severe Stress 9 34.6 

Extreme Stress 3 11.5 

Total  26 100% 

Sumber: Data Primer Tahun 2025 

 

Based on table 2, it shows that of the 26 respondents whose stress levels were measured before 

being given brain gym, the results showed that 14 respondents experienced moderate stress 

(53.8%), 9 respondents experienced severe stress (34.6%) and 3 respondents experienced very 

severe stress (11.5%). 

 

2) Stress Levels After Brain Gym 

Table 3 Distribution of Stress Levels After Brain Gym Among Students Experiencing 

Stress at Al-Hasyimiyyah Islamic Middle School (N=26) 

 

Stress Level (Post-Test) N Frequency (%) 

Normal 14 53.8 

Mild Stress 9 34.6 

Moderate Stress 2 11.5 

Severe Stress 1 3.8 

Extreme Stress 0 0 

Total  26 100% 

Sumber: Data Primer Tahun 2025 

 

Based on Table 3, among the 26 respondents measured after receiving brain gym exercises, 

14 respondents had normal stress levels with a score range of 0–14 (53.8%), 9 respondents 
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experienced mild stress with a score range of 15–18 (34.6%), 2 respondents experienced 

moderate stress with a score range of 19–25 (11.5%), and 1 respondent experienced severe 

stress with a score range of 26–33 (3.8%). These results indicate a difference in stress levels 

before and after the intervention. 

 

3) Distribution of Mean Stress Levels Before and After Brain Gym 

Table 4 Distribution of Mean Stress Levels Before and After Brain Gym Among Students at 

Al-Hasyimiyyah Islamic Middle School (N=26) 

 

Variabel  Mean SD Min-Max 

Pre-Test 25.38 5.068 19-38 

Post-Test 14.38 5.146 6-28 

Sumber: Data Primer Tahun 2025 

 

Based on table 4, it shows that the average stress level before being given brain gym was 25.38 

with a standard deviation of 5.068, for the lowest value of the stress level before being given 

the intervention was 19 and the highest value was 38. Then for the average value after being 

given the intervention was 14.38 with a standard deviation value of 5.146, then for the stress 

level after being given the intervention with the lowest value being 6 and the highest stress 

level value being 28. 

 

a. Data Normality Test 

A data normality test is performed first to determine whether the data is normally distributed. 

Researchers use the skewness/standard error test in decision-making. If the skewness/standard 

error test results are <2, then the data is considered normally distributed. 

 

Tabel 5 Uji Normalitas Skewness/Standard error 

 

 N  Minimum Maximum  Mean  SD Skewness  

 Stati

stic 

Statistic Statistic Statistic Statistic Statistic  Std. 

error 

Unstanda

r dized 

residual 

26 -6, 14878 9, 82762 0,0000000 3, 

84695911 

0,441 0,456 

Valid N 

(listwise) 

26       

Sumber: Data Primer Tahun 2025 

 

Based on table 5, the Skewness/Standard error normality test produces a value of 0.967, so it can 

be concluded that if the Skewness value is divided by the standard error, it produces a number <2, 

which means that the resulting value is normally distributed. 

 

b. Bivariate Paired Sample T-Test 

To determine the effect of Brain Gym on stress levels of students at Al-Hasyimiyyah Islamic 

Middle School in 2025, the researcher used a paired sample t-test. 

 

2. Discussion 

1) Univariate Discussion 

a. Respondents Characteristics Based on Gender 

The study found that the majority of respondents were female, totaling 14 (53.8%) out of 

26. This aligns with Wilujeng, Habibie, and Ventyaningsih (2023), who reported that females 

tend to experience higher stress levels than males due to biological, hormonal, and social role 

differences. Females often use task-oriented coping mechanisms, which may increase emotional 

pressure, while males generally view stress as a motivating challenge. Stress responses are 

influenced by internal factors (emotional stability, identity) and external factors (academic and 

social expectations). Early adolescence (ages 11–15) also affects stress response, with ages 13–

15 showing higher stress levels (Putri & Azalia, 2022; Putri, Harti & Fitriana, 2023). 
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b. Stress Levels Before Brain Gym Intervention 

Before the intervention, the mean stress level of 26 respondents was 25.38, with a minimum 

score of 19 and a maximum of 38. Students reported frequent stress due to academic workload, 

poor concentration, lack of rest, and decreased memory. Stress arises from the accumulation of 

internal pressures (emotions, identity, self-confidence) and external pressures (parental 

expectations, school demands, social conflicts). Biologically, stress triggers cortisol and 

adrenaline release, affecting physiological and emotional responses (Sumarto, 2024). If 

unmanaged, stress can reduce motivation, concentration, academic performance, and increase the 

risk of mental health issues. Early interventions such as mental health education, coping skills 

training, social support, and brain gym are important to prevent chronic stress (Nurichsan, Hastuti 

& Fitriana, 2024). 

 

c. Stress Levels After Brain Gym Intervention 

After the brain gym intervention, the mean stress level decreased to 14.38, with scores 

ranging from 6 to 28, indicating a significant reduction. This demonstrates that brain gym 

effectively reduces student stress. Previous research shows that brain gym over two weeks with 

five sessions can lower stress, improving calmness, emotional stability, and resilience (Cahyadi, 

Dani & Aryono, 2022). 

This study was conducted over 14 days with six sessions using brain gym exercise videos 

lasting 10–15 minutes, which effectively reduced students’ stress levels. During the 14 days, 

students performed nine specific brain gym movements: cross crawl, lazy 8, the owl, the active 

arm, grounder, brain buttons, earth buttons, balance buttons, and the thinking cap. These 

exercises help students manage stress, calm the mind, and improve emotional balance, positively 

affecting learning outcomes and psychological well-being. 

 

2) Bivariate Discussion 

Stress is a psychological and physiological response to mental or emotional pressure that 

exceeds an individual’s capacity. Adolescents are particularly vulnerable due to biological, 

hormonal, and social changes during the transition from childhood to adulthood. Major stressors 

include academic demands, parental and teacher expectations, performance pressure, and peer 

dynamics, which trigger cortisol and adrenaline release, influencing physiological and emotional 

responses (Sumarto, 2024). 

The study showed a significant difference between pre-test and post-test stress scores. The 

pre-test mean was 25.38 and the post-test mean was 14.38, with p = .000 (α<0.05), indicating that 

brain gym effectively reduces stress among SMP Islam Al-Hasyimiyyah students. This aligns 

with prior studies showing brain gym lowers stress in adolescents and university students through 

structured sessions over two weeks (Baskara, 2020; Cahyadi, Dani & Aryono, 2022). 

Brain gym offers advantages over other therapies: it is easy to perform, requires no special 

equipment, is suitable for all ages, and can be done anytime. The 14-day intervention with 6 

sessions of 10–15 minutes reduces stress by stimulating the nervous system to release endorphins, 

naturally calming students and improving mood (Putri, Harti & Fitriana, 2023). 

Brain gym reduces stress through combined physical and mental stimulation. Light, 

structured movements relax the body and mind, reduce muscle tension, and enhance memory, 

concentration, and self-confidence. During exercises, students’ attention shifts from stressors to 

the activity, creating calmness and happiness (Tyas, 2021; Anri et al., 2024). 

Physiologically, brain gym improves blood circulation and oxygen supply to the brain, 

increasing serotonin, dopamine, and endorphins that support mental health. It also enhances motor 

coordination, balance, and rhythm, thereby improving cognitive abilities, problem-solving, 

decision-making, language skills, and memory. Thus, brain gym is an effective method to reduce 

stress while enhancing brain function and psychological well-being. 

 

CONCLUSION 

This study shows that brain gymnastics (Brain Gym) has a significant effect in reducing stress levels 

of students at Al-Hasyimiyyah Islamic Middle School. Providing brain gymnastics interventions has been 

proven to be able to shift students' stress conditions from moderate-severe levels to a more normal direction, 
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which is reflected in the decrease in the average stress score from 25.38 to 14.38, showing a mean difference 

between the pre-test and post-test scores of 11 points. The results of the Paired Sample T-Test statistical test 

with a P value <0.05 confirm that these changes did not occur by chance, but were a real impact of the 

implementation of brain gymnastics. Thus, brain gymnastics can be seen as a simple and effective intervention 

to help manage stress in seventh grade junior high school students. 
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ABSTRACT 

Background: Smoking is a serious health problem among adolescents due to the increasing number 

of novice smokers at school age. Smoking behavior in adolescents can be influenced by various factors, 

including the level of knowledge about smoking and peer support. Objective: This study aims to determine 

the relationship between the level of knowledge about smoking and peer support with smoking behavior in 

students at SMKS Mathla'ul Anwar Buaranjati. Method: This research method applies quantitative research 

with a cross-sectional approach. The population in this study was 103 students. Sampling used the Stratified 

Random sampling technique with a sample size of 90 respondents. The research instrument was a 

questionnaire. Results: The results of bivariate analysis using the Chi-Square test showed that there was a 

relationship between the level of knowledge with smoking behavior (p value = 0.037) and peer support with 

smoking behavior (p value = 0.025). Conclusion: There is a relationship between the level of knowledge and 

peer support with smoking behavior in students at SMKS Mathla'ul Anwar Buaranjati. 
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INTRODUCTION 

Adolescence is the transition phase from childhood to adulthood, occurring between the ages of 10 

and 19. This phase is marked by significant physical, psychological, and social changes, including the 

maturation of reproductive organs, or puberty (Widardjo, 2020). These changes often lead to confusion and 

conflict, both internally and within social relationships, which can influence adolescent behavior, including 

the emergence of deviant behaviors such as smoking (Nursal, 2023). 

Smoking is the act of inhaling tobacco smoke containing nicotine and various harmful, disease-causing 

chemicals. Despite extensive publicity campaigns about the dangers of smoking, the number of smokers 

worldwide remains high (Puspita, 2024). Smoking is now widespread among adolescents and has become a 

lifestyle, as they tend to try new things during this time of self-discovery, including smoking, which can 

become a permanent habit (Jannah, 2021). 

According to the World Health Organization (2019), smoking is a leading cause of death, with a 

projected 8 million deaths per year by 2030, primarily in low- and middle-income countries (Direja & 

Febrimuliani, 2021). The Indonesian Health Survey (2023) recorded approximately 70 million active smokers, 

of which 7.4% were aged 10–18 years, with the 15–19 age group being the most dominant (56.5%), followed 

by those aged 10–14 years (18.4%). According to the Health Research and Development Agency (2019), the 

proportion of the population aged ≥10 years who smoked in 2018 was recorded at 24.3% nationally, while in 

Banten Province the figure was higher, at 26.77%. This data indicates that the percentage of smokers in Banten 

exceeded the national average that year. On the other hand, the percentage of former smokers in Banten 

Province in 2018 reached 5.6%, slightly higher than the national average of 5.3%. The majority of individuals 

who quit smoking are in the age group over 54 (Hermawan & Padjajaran, 2020). 
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Several studies have shown a significant relationship between knowledge and peer support and 

adolescent smoking behavior. Research by Yuliastika & Amirulah (2023) found a significant relationship 

between knowledge and smoking behavior at SMK Sasmita Jaya 1. This finding aligns with research conducted 

by Umari (2020) at SMK Negeri Tanjungsari. Meanwhile, research by Amalizar et al. (2023) found a 

significant association between peer support and smoking behavior among adolescent boys in Surabaya. 

According to information obtained by researchers from SMKS Mathla'ul Anwar Buaranjati, the school 

frequently receives reports of students smoking outside of school, but still in the school grounds, while wearing 

their uniforms. The school has also never received any counseling on smoking, and no measurements have 

been conducted on students' knowledge about cigarettes and smoking behavior. Based on this, the researcher 

is interested in conducting research on "The Relationship between Level of Knowledge about Cigarettes and 

Peer Support with Smoking Behavior in Students at SMKS Mathla'ul Anwar Buaranjati" 

 

MATERIALS AND METHODS 

This research used a quantitative method with a cross-sectional approach. The population consisted of 

103 students. Sampling was conducted using stratified random sampling, a sampling method that divides the 

population into several homogeneous subgroups or strata and then randomly selects samples from each 

stratum. The sample size for this study was 90 respondents. This research was conducted at SMKS Mathla'ul 

Anwar Buaranjati from January to March 2025. Data collection was conducted using primary data obtained 

through questionnaires distributed directly to respondents. The questionnaire consisted of three sections: 

knowledge about smoking, peer support, and smoking behavior. 

Knowledge about smoking was measured using 24 items. For positive statements, correct answers 

were scored 1 and incorrect answers 0. For negative statements, correct answers were scored 0 and incorrect 

answers 1. The total knowledge score was categorized as poor knowledge (score ≤13 or <56%), sufficient 

knowledge (score 14–18 or 56%–75%), and good knowledge (score ≥19 or 76%–100%). Peer support was 

measured using 16 items. Negative statements were scored with a score of 1 for "yes" and a score of 0 for "no." 

Positive statements were scored with a score of 0 and a score of 1 for "no." Peer support was categorized as 

low or high based on the median, with low support if the score was <the median and high support if the score 

was >the median (median = 6). Smoking behavior was measured using 16 items with response options: always 

(score 5), often (score 4), sometimes (score 3), rarely (score 2), and never (score 1). The total score was then 

categorized as non-smoker (score 16), light smoker (score 17–32), moderate smoker (score 33–48), and heavy 

smoker (score 49–80). The data analysis method used was the Chi-Square test. 

 

RESULTS AND DISCUSSION 

1. Univariate Analysis 

Univariate analysis in this study consists of: Level of Knowledge, Peer Support and Smoking 

Behavior. 

 

Table 1 Distribution of Knowledge Levels about Cigarettes among Students at SMKS Mathla'ul 

Anwar Buaranjati (N = 90) 

Knowledge Level f % 

Poor 

Sufficient 

Good 

21 

35 

34 

23,3 

38,9 

37,8 

Total 90 100 

                                          Source: Primary Data 2025 

Table 1 shows that the majority of respondents, 35 students (38.9%), had sufficient 

knowledge. 

 

Table 2 Distribution of Peer Support among Students at SMKS Mathla'ul Anwar Buaranjati (N = 

90) 

Peer Support f % 

Low 

High 

55 

35 

61,1 

38,9 

Total 90 100 

                                           Source: Primary Data 2025 
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Table 2 shows that the majority of respondents have low peer support, namely 55 students 

(61.1%). 

 

Table 3 Distribution of smoking behavior among students at SMKS Mathla'ul Anwar 

Buaranjati (N = 90) 

Smoking  Behavior f % 

Not smoke 

Light smoker 

Moderate smoker 

Heavy smoker 

19 

28 

18 

25 

21,1 

31,1 

20,0 

27,8 

Total 90 100 

Source: Primary Data 2025 

Table 3 shows that the majority of respondents are light smokers, namely 28 students (31.1%). 

 

 

 

2. Bivariate Analysis 

The bivariate analysis used in this research is the Chi Square test. 

 

Table 4 Results of the Analysis of the Relationship between the Level of Knowledge about 

Cigarettes and Smoking Behavior in Students at SMKS Mathla'ul Anwar Buaranjati. 

 

 

Knowledge 

Level 

Smoking  Behavior  

Total 

 

p value 

 Not 

Smoke 

Light 

smoker 

Moderate 

smoker 

Heavy 

smoker 

F % f % f % f % f %  

 

0,037 
Poor 6 6,7 5 5,6 5 5,6 5 5,6 21 23,3 

Sufficient 5 5,6 18 20 6 6,7 6 6,7 35 38,9 

Good 8 8,9 5 5,6 7 7,8 14 15,6 34 37,8 

Total 19 21,1 28 31,1 18 20 25 27,8 90 100 

Source: Primary Data 2025 

Table 4 The chi-square test results showed a p-value of 0.037. This indicates a relationship between 

the level of knowledge about cigarettes and the smoking behavior variable (p < 0.05). Therefore, it can be 

concluded that Ha is accepted and Ho is rejected. 

 

Table 5 Results of the Analysis of the Relationship between Peer Support and Smoking Behavior in 

Students at SMKS Mathla'ul Anwar Buaranjati. 

 

Peer 

Support 

Smoking  Behavior  

Total 

 

p value 

 Not Smoke Light 

smoker 

Moderate 

smoker 

Heavy 

smoker 

N % N % N % N % N % 

Low 14 15,6 19 21,1 13 14,4 9 10 55 61,1  

0,025 High 5 5,6 9 10 5 5,6 16 17,8 35 38,9 

Total 19 21,1 28 31,1 18 20 25 27,8 90 100 

Source: Primary Data 2025 

Table 5 The chi-square test results showed a p-value of 0.025. This indicates a relationship between 

peer support and smoking behavior (p < 0.05). Therefore, it can be concluded that Ha is accepted and Ho is 

rejected. 
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Discussion 

1. Univariate Discussion 

a. Knowledge Level 

Knowledge is the result of a sensory process involving the five senses, especially sight and 

hearing, and is influenced by experience, education, and the environment (Notoatmodjo, 2018). In 

this study, the majority of respondents had sufficient knowledge (38.9%), followed by good 

knowledge (37.8%) and insufficient knowledge (23.3%). This indicates that although students are 

familiar with information about cigarettes, their understanding is not yet comprehensive. According 

to Notoatmodjo (2014) in (Syapitiri Heni, Amila, 2021), knowledge consists of six levels: knowing, 

understanding, applying, analyzing, synthesizing, and evaluating. This finding aligns with 

Nurahmah's (2021) research at SMP Diponegoro 3 Kedungbanteng, which showed that the majority 

of students had insufficient knowledge (38%), despite having received counseling. This indicates 

that formal education is insufficient without in-depth understanding and cognitive habituation. 

 

b. Peer Support 

Peer support is a crucial factor in adolescent social development, as it can influence behavior 

and self-identity formation (Saputro & Sugiarti, 2021). In this study, 61.1% of students reported low 

levels of peer support, while 38.9% reported high levels. Although fewer students reported high 

levels of peer support, they tended to be in social environments that supported smoking behavior. 

This finding aligns with research by Qoni (2022), which showed that adolescent smokers tend to 

have high levels of peer support and group conformity, which are positively associated with smoking 

tendencies. Therefore, social interaction within peer groups can be a key driver of smoking habit 

formation among adolescents. 

 

c. Smoking Behavior 

Human behavior encompasses observable activities such as smoking, as well as less observable 

ones such as thinking or imagining (Notoatmodjo, 2020). In this study, the majority of students were 

classified as light smokers (31.1%), indicating the potential for increased smoking if not prevented. 

A total of 21.1% of students were recorded as non-smokers, suggesting the potential positive 

influence of family, school, and anti-smoking campaigns. However, the percentage of students in the 

moderate (20%) and heavy (27.8%) smokers categories remained quite high, indicating that smoking 

has become an established habit for most students. 

These findings align with Lawrence Green's theory in Mahendra et al. (2019), which states that 

behavior is influenced by three main factors: predisposition (knowledge and attitudes), enablers 

(access and environment), and triggers (peer influence). Low awareness of the dangers of smoking, 

easy access to cigarettes, and pressure from a permissive social environment reinforce students' 

tendency to smoke. 

 
2. Bivariat Discussion 

a. The Correlation Between Knowledge Level About Cigarettes with Smoking Behavior in Students at 

SMK Mathla’ul Anwar Buaranjati  

Bivariate analysis using the Chi-Square test showed a significant relationship between 

knowledge level and smoking behavior (p-value = 0.037). The findings of this study align with 

Notoatmodjo's (2018) theory, which states that knowledge plays a role in shaping health attitudes 

and behaviors. Good knowledge can influence a person's lifestyle decisions, including smoking 

behavior. However, knowledge is not the sole determinant of behavior. 

In this study, although students with better knowledge generally tended to exhibit lower 

smoking behavior, some students with good knowledge were still classified as heavy smokers. This 

suggests that differences in knowledge levels reflect individual differences in receiving, 

understanding, and interpreting smoking-related information, as proposed by Notoatmodjo (2014) in 

Syapitiri, Heni, and Amila (2021). 

Statistically, the significant relationship between knowledge level and smoking behavior in this 

study was determined by the overall data distribution pattern, not by individual cases. These results 

align with Umari's (2020) research, which found a significant relationship between knowledge level 

and smoking behavior among students at Tanjungsari State Vocational High School, South Lampung 

(p = 0.017).. 
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b. The Correlation Between Peer Support with Smoking Behavior in Students at SMK Mathla’ul Anwar 

Buaranjati  

Bivariate analysis using the Chi-Square test showed a significant relationship between peer 

support and smoking behavior in students (p-value = 0.025). This finding aligns with the opinion of 

Kurniawan & Sudrajat (2018) in Widiastuti (2024), who explained that peer conformity encourages 

adolescents to follow the values and customs of their group. If smoking is considered normal or even 

socially accepted in a given environment, adolescents are more likely to smoke to fit in and avoid 

social rejection. 

Research by Amalizar et al. (2023) corroborates these findings, showing that a majority of 

adolescents with peer support were more likely to smoke (58%). Conversely, adolescents without 

peer support were largely non-smokers (13.3%). The Chi-Square test results in this study also showed 

a significant relationship, indicating that social pressure from peers plays a significant role in shaping 

smoking behavior in adolescent boys. Research by Pratama et al. (2021) also demonstrated a 

significant relationship between peer interaction and smoking behavior. As many as 76.5% of 

respondents who interacted extensively with peers who smoked reported high levels of smoking 

behavior. This indicates that the more frequently adolescents are exposed to a social environment 

that is permissive of smoking, the greater the likelihood they will imitate this behavior. 

CONCLUSION 

Based on the research results and the description presented in the previous chapter, several conclusions 

can be drawn from this study, as follows: 

1. Most students have a sufficient level of knowledge (38.9%). 

2. Most students have low peer support for smoking behavior (61.1%). 

3. Most students are light smokers, amounting to 28 students (31.1%). 

4. Bivariate analysis results indicate a significant relationship between knowledge level about smoking and 

smoking behavior (p-value = 0.037). 

5. Bivariate analysis results indicate a significant relationship between peer support and smoking behavior 

(p-value = 0.025). 
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ABSTRACT 

Cervical cancer is the second leading cause of death in women, with 36,633 cases or 9.2% of total 
cancer cases. Risk factors for cervical cancer include age, age at first marriage, duration of hormonal 
contraceptive use, parity, smoking, family history of cancer, unhealthy diet, exposure to hazardous substances, 

and unhealthy lifestyle. The aim of this study was to determine the factors contributing to the incidence of 
precancerous cervical lesions in women who work as salted fish artisans. A cross-sectional study was 
conducted involving 70 women who work as salted fish artisans in the Padang Serai Community Health Centre 
working area who met the criteria. Data were obtained through questionnaires and VIA (Visual Inspection 
with Acetic Acid) tests. The results showed that 51.4% were under 20 years old and over 35 years old, 55.7% 
were married under the age of 20, 64.3% were multiparous, 77.1% had used and were currently using hormonal 
contraceptives, 57.1% had used hormonal contraceptives for more than 2 years, 96.8% did not smoke, 80% of 
the respondents' husbands or family members smoked, 98.6% had no history of cancer in their families, 98.6% 

consumed processed salted fish, 100% had negative formalin test results, and 8.6% had precancerous cervical 
lesions. Variables associated with the occurrence of precancerous cervical lesions were age with a p-value of 
0.025 and duration of hormonal contraceptive use with a p-value of 0.034. It is recommended to provide 
continuous education to women about the dangers of cervical cancer, motivate them to undergo early detection 
of cervical cancer, maintain vulvovaginal hygiene, and use contraceptives rationally. 

.  
Keywords: “Cervical Cancer; Salted Fish Artisans; Cervical Cancer Risk Factors” 

 

INTRODUCTION 

 

Cancer is a type of disease characterised by abnormal and uncontrolled growth of body cells (Hembing, 
2015). Cervical cancer is the growth of abnormal cells in the cervix (Nasir, Rachmad Yuliadi. 2018). Cervical 
cancer is the second most common cancer after breast cancer in women worldwide, with approximately 
371,000 new cases diagnosed each year or 9.8% of all female cancers, with 78% of cases occurring in 

developing countries. Additionally, invasive cervical cancer is the leading cause of cancer-related deaths 
among women in developing countries, with approximately 250,000 deaths per year (Suheimi, Irham. 2016).  

According to Aziz (2013), deaths from cervical cancer at RSCM from 1990 to 1994 were very high, 
accounting for 66.1% of 327 cases of gynaecological cancer deaths, followed by ovarian cancer at 22.6%, PTG 
at 7.3%, uterine cancer at 2.4%, vulvar cancer at 0.9% and vaginal cancer at 0.6%. In Western Australia, 85 
women are diagnosed with cervical cancer each year, and in 2015, 40 women died from this deadly cancer 
(IARC Globocan 2018). More than 70% of cervical cancer patients in Indonesia come for examination at an 
advanced stage, resulting in many deaths due to late detection and treatment. This is due to low levels of 

knowledge and socio-economic poverty among the population (Manuaba, 2019) (Densmore Ryan, Hajizadeh 
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Mohammad, Min Hu. 2019). Many medical experts predict the spread of this disease because many women 

lack understanding of the disease caused by the Human Papilloma Virus (HPV).  
Knowledge about this disease includes information about symptoms and risk factors. Lack of 

knowledge about cervical cancer has led to an increase in the number of people suffering from this cancer 
(Wulandari, 2018). Cancer can be cured if detected at an early stage; the earlier it is detected, the easier it is to 
treat and the greater the chances of recovery (Anugerah, 2015). Most guidelines recommend the first screening 
within the first three years after becoming sexually active, or no later than the age of 21 (Mubarok, Husnul, 
2018).  

Cervical cancer in Indonesia is the most common cancer, with an incidence rate of 23.4 per 100,000 
population and a mortality rate of 13.9 per 100,000 population (Ministry of Health, 2018). These deaths are 
linked to the fact that the majority of cervical cancer cases (80%) are invasive, advanced, and even terminal at 
the time of diagnosis (Nindrea RD, 2017). The proliferation of normal cells or tissues into abnormal or 
cancerous cells does not happen as quickly as one might imagine. This means that before cancer develops, it 
is preceded by a condition known as precancerous lesions or Cervical Intraepithelial Neoplasia (CIN), which 
takes approximately 10-20 years to progress into cancer. CIN is the initial stage of changes leading to cervical 

carcinoma (Dewi IGAAN, 2017). In advanced stages, cervical cancer can cause death rapidly. Cervical cancer 
is classified as a non-communicable disease; it does not appear suddenly and is the result of multiple risk 
factors (Aziz MF, et al. 2013).  

To address the issue of cervical cancer, the government has stated that the key to the success of the 
cervical cancer control programme is screening followed by adequate treatment (see and treat), one of which 
is the Visual Inspection with Acetic Acid (VIA) method, as well as controlling risk factors (Nindrea RD, 2017). 
VIA is chosen because it has sensitivity and specificity that are not significantly different from the Pap test 
and is relatively inexpensive, easy to perform, and provides rapid results. Research in South Africa by Makuza 

et al concluded that the risk factors for cervical cancer are sexual activity under the age of 20 (OR=3.29) and 
parity (OR = 0.42) (Makuza JD, et al, 2015). A study in Europe concluded that risk factors include smoking, 
age <20, number of sexual partners, family history, and long-term use of hormonal contraception (WHO, 
2018).  

The strategy adopted to evaluate the success of the detection programme is to assess the achievement 
of coverage targets. Early detection coverage with VIA of at least 85% over five years can significantly reduce 
the incidence of cervical cancer by up to 83.6% (WHO, 2018). The minimum target expected to be achieved 

within five years from 2015 to 2019 is at least 50% (Ministry of Health, 2018). The early detection programme 
of VIA examinations at the community health centre level on a periodic basis and controlling risk factors is 
one effective way to prevent pre-cancerous cervical lesions from developing into cervical cancer. 

Based on various previous studies, risk factors that can increase a person's likelihood of developing 
cervical cancer include age, age at first marriage (Fitrisia Citra Ayu, et al. 2019), duration of hormonal 
contraceptive use (Yuniar Isma, Saryono, Rohani Fitri, 2009) (Alvarez Antoine, Borch Kristin Benjaminsen, 
Rylander Charlotta. 2021), parity, smoking, family history of cancer (Aziyah, Sumarni Sr, Ngadiyono. 2017), 

unhealthy diet, exposure to harmful substances, and unhealthy lifestyle (Densmore Ryan, Hajizadeh 
Mohammad, Min Hu. 2019) (Sriyono. 2015). 

The Padang Serai Community Health Centre area in Bengkulu City, Bengkulu Province, which was 
the location of the study, consists of three sub-districts where the majority of the population works as 
fishermen, especially in the Sumber Jaya sub-district, where the highest number of cervical cancer cases was 
found in 2022. In Sumber Jaya neighbourhood, the community typically processes salted fish at home, which 
is suspected to involve the use of unknown preservatives. It is unclear whether chemical exposure occurs 
during the processing of these preservatives and whether the community also consumes the salted fish 

products.  
According to Sriyono (2015), the level of education and understanding of the community is one of the 

indicators that can affect the degree of public health, especially in the case of foods containing preservatives 
such as formalin, which has a negative impact on the digestive system, causing gastritis, diarrhoea and even 
cancer. There are still traders, fishermen and home industries that use formalin as a preservative in food, 
especially fish. The lack of public understanding about fish containing formalin makes it difficult for people 
to distinguish between formalin-free fish and fish containing formalin. Formalin is very dangerous if ingested 

and can cause cancer. The significant benefits of formalin in industry have been misused for food preservation. 
This is often found in home industries, as they are not registered and are not monitored by the local POM 
(Indonesian Food and Drug Monitoring Agency). 
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Foods preserved with formalin are usually wet noodles, tofu, meatballs, salted fish and several other 

foods. Salted fish containing formalin does not spoil for more than 1 month at room temperature (25 degrees 
Celsius). The fish is bright in colour and does not have the characteristic smell of salted fish. High levels of 
formalin in the body cause stomach irritation, allergies, are carcinogenic (cause cancer) and mutagenic (cause 
changes in cell or tissue function). Formalin is chronic in nature, as its effects on health are only apparent after 
prolonged exposure. According to research in Tuban district, the highest concentration of formalin found in 
processed salted fish was 1162.5 ppm, while the lowest concentration was 3.55 ppm (Ichya'uddin. 2014). The 
recommended use of formalin should not exceed 0.66 ppm. 

 

MATERIALS AND METHODS 

 

This study used an analytical observational design with a cross-sectional design using direct interviews 
with questionnaires as a reference and observation, examination of formalin levels in salted fish products, and 

VAI examination. The sample consisted of 70 people (Lemeshow formula) selected purposively.  Inclusion 
criteria were women aged 20-50 years who made and consumed home-processed salted fish and were willing 
to be respondents. The exclusion criteria were women who were pregnant, had an invisible SSK so that IVA 
examination could not be performed on them, and women suspected of having cervical cancer during visual 
inspection using a speculum.  

The variables studied in this research were dependent variables, namely the incidence of precancerous 
cervical lesions, while the independent variables were the amount of home-processed salted fish consumption, 

the formalin content in the salted fish consumed, age, age at first sexual intercourse, parity, exposure to 
cigarette smoke, family history of cancer, and duration of hormonal contraceptive use. The analysis used 
univariate and bivariate Chi-square statistical tests and multivariate Multiple Logistic Regression. This study 
received ethical approval from the Research Ethics Committee of the Health Polytechnic of the Ministry of 
Health Bengkulu with certificate number (KEPK.BKL/659/07/2025). The participants in this study were 
provided with informed consent and received an incentive of Rp.200.000,- per individual. Data were collected 
using a questionnaire that had been tested for validity and reliability. This study was carried out for two weeks, 

starting from socialisation, data collection through questionnaires, followed by VAI tests and formalin level 
examinations. 

 

RESULTS AND DISCUSSION 

 
 

Table 1 Frequency distribution of age, age at first marriage, parity, history of hormonal 
contraceptive use, duration of hormonal contraceptive use, smoking, family members who smoke, family 

history of cancer, consumption of processed salted fish, and IVA test results. 

No Variable and Category Number 
 

Percentage 
 

1 Age 
    

 
<20 and >35 years 36 51.4  
20–35 years 34 48.6 

2 Age at First Marriage 
  

 
Under 20 years old 39 55.7  
≥ 20 years old 31 44.3 

3 Parity 
  

 
Nulliparous and Primiparous 15 21.4  
Multipara 45 64.3  
Grand multipara 10 14.3 

4 History of Hormonal Contraceptive Use 
  

 
Ever 54 77.1  
Never 16 22.9 

5 Duration of Hormonal Contraceptive Use 
  

 
≤ 2 years 30 42.9  
> 2 years 40 57.1 

6 Smoking 
  

 
Yes 1 1.4 



Journal Proceedings Banten International Conference 

on Health Advancement & Research (BINAR) 

1st  BINAR | 26  

 
 

Vol.1 No.1, 2026 

 

 
No 69 98.6 

7 Husband/Family Member Smokes 
  

 
Yes 56 80  
No 14 20 

8 Family History of Cancer 
  

 
Yes 1 1.4  
None 69 98.6 

9 Processed salted fish consumption 
  

 
Yes 69 1.4  
No 1 98.6 

10 Formalin Test Results 
  

 
Positive 0 0  
Negative 70 100 

11 IVA Test Results 
  

 
Positive 6 8.6  
Negative 64 91.4  
Total (n) 70 100 

 
Based on Table 2, more than half of the respondents (51.4%) were under 20 years old and over 35 

years old, more than half (55.7%) were married under the age of 20, most (64.3%) were multiparous, most 
(77.1%) had used and were currently using hormonal contraceptives, more than half of the respondents (57.1%) 
had been using hormonal contraceptives for more than 2 years, almost all respondents (96.8%) did not smoke, 
most (80%) husbands or family members of respondents smoked, almost all respondents (98.6%) had no 
history of cancer in the family, almost all (98.6%) consumed processed salted fish, all (100%) had negative 
formalin test results, and a small portion (8.6%) of respondents had positive IVA test results.  

 
Table 2 Relationship between age, age at first marriage, parity, history of hormonal contraceptive 

use, duration of hormonal contraceptive use, smoking, family members who smoke, family history of cancer, 
consumption of salted fish processed and formalin level test with precancerous lesions (VAI positive). 

 

Variable VAI Examination Results Total OR P Value 

Positive  Negative  

N % N % N % 
  

Age 
        

Under 20 and over 35 years old 6 16.7 30 83.3 36 100 0.833 0.025 
20–35 years 0 0 34 100 34 100 

  

Age at First Marriage 
        

<20 years 4 10.3 35 89.7 39 100 1,657 0.687 
≥ 20 years 2 6.5 29 93.5 31 100 

  

Parity 
        

Nulliparous and Primiparous 0 0 15 100 15 100 - 0.215 
Multipara 4 8.9 41 91.1 45 100 

  

Grand multipara 2 20 8 80 10 100 
  

History of Hormonal Contraceptive Use 
        

Ever 6 11.1 48 88.9 54 100 0.889 0.325 
Never 0 0 16 100 16 100 

  

Duration of Hormonal Contraceptive Use 
        

> 2 years 6 15 34 85 40 100 0.850 0.034 
≤ 2 years 0 0 30 100 30 100 

  

Smoking 
        

Yes 0 0 1 100 1 100 1,095 1,000 
No 6 8.7 63 91.3 69 100 

  

Husband/Family Member Smokes 
        

Yes 6 10.7 50 89.3 56 100 0.893 0.337 
No 0 0 14 100 14 100 
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Family History of Cancer 
        

Yes 0 0 1 100 1 100 1,095 1,000 
None 6 8.7 63 91.3 69 100 

  

 
Processed salted fish consumption 

        

Yes 6 8.7 63 91.3 69 100 0.913 1,000 
No 0 0 1 100 1 100 

  

Formalin Level Test 
        

Positive 0 0 0 100 0 100 0.989 1,000 
Negative 6 8.7 64 91.3 70 100 

  

 

Based on Table 2, it is known that 6 respondents who had positive IVA test results   s were under 20 
years old and over 35 years old (16.7%).  The Chi-Square test results showed a value of p=0.025 (sig≤0.05), 
which means that there is a relationship between age and IVA test results. The OR value of 0.833 means that 
being under 20 and over 35 years of age has an 0.833 times greater influence on positive IVA test results. Of 
the 6 respondents with positive IVA test results, 15% had been using hormonal contraceptives for more than 
2 years, with a p-value of 0.034 (sig≤0.05). This indicates a relationship between the duration of hormonal 
contraceptive use and positive IVA test results. An OR value of 0.850 indicates that the duration of hormonal 

contraceptive use has an 0.850-fold influence on positive IVA test results. 
 

Relationship Between Age and IVA Test Results 
Based on Table 2, the bivariate test results show that there is a relationship between age and IVA test 

results with a p-value of 0.025 (p<0.05). Based on the IVA test results, 16.7% of the <20 and >35 age groups 
tested positive. The results of this study are in line with the study from (Fitrisia, Khambri, Utama, & 
Muhammad, 2020) which shows that there is a significant relationship between age and the incidence of 
precancerous cervical lesions with p = 0.037 (p<0.05). Biologically, age is one of the important risk factors in 

the development of precancerous cervical lesions. In the younger age group (<20 years), the risk increases 
because the cervical epithelium is not yet fully mature, especially in the transformation zone, making it more 
susceptible to infection by Human papillomavirus infection (HPV). At this age, if HPV exposure occurs 
through sexual activity, the likelihood of persistent infection is greater. Meanwhile, in the >35 age group, the 
risk increases due to the possibility of long-term persistent infection, as well as changes in local and systemic 
immunity that decline with age. It is this persistence of HPV infection that is the main factor in the development 
of cervical intraepithelial neoplasia (CIN) and progression to precancerous lesions.  

The risk of cervical cancer doubles between the ages of 35 and 60. The increased risk of cancer in older age is 
a combination of increased and prolonged exposure to carcinogens and a weakened immune system (Fitrisia 
et al., 2020). 

These findings align with previous research showing an increase in the incidence of precancerous 
cervical lesions in extreme age groups, particularly those under 25 and over 35 years of age. For example, a 
cohort study by the World Health Organisation (WHO, 2020) states that individuals under 20 years of age and 
over 35 years of age are high-risk groups recommended to undergo regular cervical screening, either through 
the IVA test or the HPV DNA test. Several recent studies also support these findings. A study by the World 

Health Organisation ( shows that the prevalence of precancerous lesions increases sharply in women aged 35–
44 years due to persistent HPV infection, while in women under 20 years of age, it increases due to high early 
HPV transmission and incomplete cervical maturation. (Ministry of Health of the Republic of Indonesia, 2024) 
also recommends earlier screening for high-risk groups to detect precancerous lesions before they develop into 
invasive cancer. 
 
Relationship between Age at First Marriage and IVA Test Results 

Bivariate analysis using the Chi-square test showed no significant relationship between a woman's age 
at first marriage and IVA test results, as evidenced by a p-value of 0.687 (p > 0.05). This indicates that age at 
first marriage is not a significant determinant of precancerous lesions in the respondents in this study 
population. Theoretically, age at first marriage is often associated with age at first sexual intercourse. Several 
studies have shown that sexual intercourse at a young age can increase the risk of Human papillomavirus 
infection (HPV) because the cervical epithelium in young women is still maturing, making it more susceptible 
to viral invasion. Persistent HPV infection is known as the primary cause of pre-cancerous lesions and cervical 

cancer; however, this association was not found in this study. 
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These findings align with the results of a study by the (Bowden et al., 2023) , which reported that 

although early age of sexual debut is a risk factor, its influence may be insignificant if the population is 
relatively homogeneous in terms of age of sexual debut or if other risk factors are stronger. Another study by 
(Plisko et al., 2024) shows that factors such as high-risk HPV infection status (HR-HPV), multipartner sexual 
behaviour, and immunocompetence status have a greater influence on the incidence of precancerous lesions 
than age at marriage. 

Previous studies have not been consistent with the results of this study, which indicate a significant 
association between age at first marriage and cervical pre-cancerous lesions, particularly in populations with 

very young marriage ages (<18 years). The results of the study (Fogleman & Leaman, 2019) found that women 
who married at ≤17 years of age had a higher risk of developing cervical intraepithelial neoplasia (CIN) 
compared to those who married at ≥21 years of age. This difference indicates that the population context and 
age distribution at marriage greatly influence the significance of this relationship.  's findings  mention that 
there is a relationship between precancerous lesions and the mother's age at marriage (ρ<0.05). Transmission 
of the HPV virus, which causes cervical cancer, is highly dependent on sexual intercourse. This increases in 
women who have sexual intercourse at an early age. Early marriage is a reproductive health problem; the 

younger the age at marriage, the longer the time to reproduce.  
This study shows that cervical cell changes with positive VAI results are more commonly found in 

women who married for the first time at an age younger than 20 years (10.3%). The younger a woman is when 
she becomes sexually active, the greater her risk of developing cervical cancer. Women who begin sexual 
intercourse before the age of 20 are at greater risk because during young adulthood, the process of squamous 
cell metaplasia increases significantly, leading to an increased risk of atypical squamous transformation, which 
can then develop into cervical intraepithelial neoplasia (CIN) (Indonesian Ministry of Health, 2019). 
Based on the above explanation, although the age at first marriage theoretically has a correlation with the risk 

of pre-cancerous cervical lesions, the non-significant findings in this study indicate that this factor is not the 
primary determinant in the study population. 
 
Association Between Number of Parities and VAI Test Results 

Bivariate analysis using the Chi-square test showed no significant association between the number of 
parities and IVA test results, as evidenced by a p-value of 0.215 (p > 0.05). The results of this study are relevant 
to the results of a study conducted by (Bowden et al., 2023) , which states that although high parity has long 

been identified as a risk factor for cervical cancer, the relationship is often insignificant when controlled for 
HPV factors and sexual behaviour variables. This aligns with the findings of a study by , which states that 
parity is not a meaningful independent factor in the development of pre-cancerous lesions after considering 
high-risk HPV infection and cervical screening history.  

Biologically, the number of parities is often associated with an increased risk of precancerous cervical 
lesions. Some theories suggest that repeated childbirth can cause trauma to the cervical epithelium, which then 
facilitates the entry of Human papillomavirus infection (HPV) into the cervical epithelial cells. Additionally, 

in women with high parity, long-term hormonal changes and shifts in the cervical transformation zone to more 
exposed areas often occur, making them more susceptible to persistent HPV infection and progression to pre-
cancerous lesions or cervical cancer. 

The results of this study are not in line with those of Fitrisia et al. (2020) , which showed a significant 
relationship between parity and the incidence of cervical precancerous lesions, p value=0.039 (p<0.05). 
Women with high parity experience cervical columnar epithelial eversion during pregnancy, leading to new 
dynamics in immature metaplastic epithelium that increase the risk of cellular transformation, particularly in 
the cervix, resulting in persistent HPV infection. Supporting previous studies, the results of a study by 

(Fogleman & Leaman, 2019) found that women with parity ≥3 have a higher risk of cervical intraepithelial 
neoplasia (CIN) compared to those with lower parity.  
 

Relationship Between History of Hormonal Contraceptive Use and VAI Test Results 
Bivariate analysis using the Chi-square test showed no significant association between contraceptive 

use history and IVA test results, as evidenced by a p-value of 0.325 (p > 0.05). Consistent with these findings, 
(Anastasiou et al., 2022) reported no association between hormonal contraceptive use and the occurrence of 

precancerous lesions. Control of HPV infection status often reduces or eliminates the association that was 
initially seen between hormonal contraception and cervical lesions. HPV is the main intermediary/triggering 
factor in the pathogenesis of cervical precancerous lesions. The results of a study by (Yang et al., 2022) 
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concluded that the effect of contraception on the risk of cervical cancer mainly occurs with long-term use and 

is often mediated by HPV infection status, rather than contraception itself as an independent factor. 
Theoretically, long-term use of hormonal contraceptives, particularly oral and injectable 

contraceptives, has long been suspected to be associated with an increased risk of precancerous lesions and 
cervical cancer. The biological mechanisms involve hormonal changes that affect the cervical transformation 
zone, increased epithelial susceptibility to Human papillomavirus infection (HPV), and modification of the 
local immune response, leading to more persistent HPV infection. The study "2023) ) confirms a significant 
association between the use of oral and injectable contraceptives and IVA test results at the Meninting 

Community Health Centre, as evidenced by a p-value <0.05. The results of this study indicate that a history of 
hormonal contraceptive use is not a major risk factor in this population. 
 

Relationship between Duration of Hormonal Contraceptive Use and IVA Test Results  
Bivariate analysis using the Chi-square test showed a significant relationship between the duration of 

hormonal contraceptive use and IVA test results, as evidenced by a p-value of 0.034 (p > 0.05). This finding 
indicates that the duration of contraceptive use may be one of the factors contributing to changes in cervical 

epithelial cells that lead to precancerous lesions. This finding is consistent with various previous studies, meta-
analyses    reporting that long-term oral contraceptive use (>5 years) is associated with an increased risk of 
precancerous cervical lesions and cervical cancer. Supporting the study's findings, a systematic review by 
(Anastasiou et al., 2022) also showed a correlation between hormonal contraceptive use and the occurrence of 
cervical dysplasia, although this effect may diminish after controlling for HPV status. Supporting the study 
results, the findings of also state that long-term use of hormonal contraceptives can disrupt the balance of 
oestrogen hormones in the body, causing normal cells to become abnormal.  

Hormonal contraception may act as an accelerant for the growth of neoplasms. The effect of hormonal 

contraception on the occurrence of cervical neoplasia can cause hypersecretion of the endocervical glands and 
proliferation of the endocervical glands. In addition, progesterone also causes metaplasia and dysplasia of the 
epithelium of the portio and mucous membrane of the endocervix. Hormonal contraception increases the risk 
of cervical cancer in women with HPV, and progesterone also triggers the carcinogenic effects of HPV. 
Furthermore, excess progesterone can also cause cervicitis or cervical infection (Cahyani et al., 2023). 

The use of hormonal contraceptives with a composition of oestrogen and progestin that act through 
their receptors in target cells can increase the incidence of cervical ectropion and other potential carcinogens. 

Oestrogen and progestin can also directly affect cervical cells, promoting the integration of HPV DNA into 
the host genome, stimulating HPV DNA transcription and increasing cell proliferation. Sex steroid hormones 
can increase the expression of HPV-16 E6 and E7 genes through the inactivation and/or degradation of p53 
and Rb proteins, which then causes the failure of the apoptosis mechanism and increased carcinogenesis in 
cervical cells. Moreover, cervical tissue is one of the preferred targets of female steroid hormones (Fitrisia et 
al., 2020) . 
 

The Relationship Between Spouse/Family Smoking and VAI Test Results 
The results of this study indicate that there is no significant relationship between exposure to cigarette 

smoke from husbands or family members and IVA test results, as evidenced by a p-value of 0.325 (p>0.05), 
indicating that the proportion of precancerous lesions in women exposed to passive cigarette smoke is not 
significantly different from those who are not exposed. Biologically, active smoking has been proven to be a 
cofactor in the process of cervical carcinogenesis because the carcinogenic substances contained in cigarette 
smoke can reduce local immunity in the cervix and increase the risk of persistent Human Papillomavirus (HPV) 
infection, which is the main aetiological factor of precancerous lesions and cervical cancer. However, the 

effects of passive cigarette smoke exposure on the development of cervical precancerous lesions still show 
varying research results. Some studies report a correlation, while others show insignificant or weak 
results.  The National Cancer Institute (2024)   states that the effect of smoking on cervical cancer is stronger 
in active smokers than in passive smokers. 

Research by (Jiang, Ma, Zhang, Jiang, & Yan, 2023) indicates that exposure to secondhand smoke can 
affect HPV persistence, but the effect is not as significant as direct exposure. Meanwhile, research by (Kim et 
al., 2021) found no significant association between passive cigarette smoke exposure and the occurrence of 

precancerous cervical lesions, consistent with the results of this study. This may be due to varying intensities 
and durations of exposure. 
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Association Between Family History of Cancer and IVA Test Results 

The results of this study indicate that a family history of cancer has no significant relationship with 
IVA test results, as evidenced by a p-value of 1.000 (p>0.05), showing that the proportion of cervical 
precancerous lesions in respondents with a family history of cancer is relatively the same as in respondents 
without such a history. This indicates that family history is not a major risk factor for the occurrence of cervical 
precancerous lesions in the study population. Biologically, the development of cervical precancerous lesions 
is more influenced by persistent high-risk Human Papillomavirus (HPV) infection than by genetic factors. 
HPV infection is the dominant aetiological factor involved in the transformation of cervical cells into 

precancerous lesions and invasive cancer. Family history may play a role in increasing individual awareness 
of cancer risk in general, but its contribution to cervical cancer is relatively small and indirect. The World 
Health Organisation (2024) emphasises that HPV infection is the strongest and primary risk factor for cervical 
cancer. 

These findings are also consistent with research conducted by the , which shows that although certain 
genetic susceptibility factors exist, their effects are relatively small compared to environmental factors and 
HPV infection. Genomic research indicates that familial predisposition can increase risk, but it is not a 

dominant factor. A study by (Ramachandran & Dörk, 2021) states that the genetic factors contributing to the 
pathogen are not yet fully understood and remain largely unknown. Meanwhile, a study by (Sadia, Shahwani, 
& Mehboob, 2022) reports that family history plays a greater role in raising awareness of the importance of 
screening than in directly increasing the biological risk of developing precancerous cervical lesions. 
 

The Relationship Between Consumption of Processed Salted Fish and VAI Test Results 
Bivariate analysis using the Chi-square test showed no significant relationship between consumption 

of processed salted fish and IVA test results, as evidenced by a p-value of 1.000 (p>0.05). Some types of 

preserved foods, including salted fish, may contain nitrosamines, compounds formed from the interaction of 
nitrites/nitrates with secondary amines, which have been linked to carcinogenesis in several organs. However, 
evidence of a link between salted fish consumption and specific cervical precancerous lesions is still weak and 
inconsistent (World Cancer Research Fund, 2018) .  

The main factor in the development of cervical precancerous lesions is high-risk Human 
Papillomavirus (HPV) infection, while nutritional factors or diet generally only play a supporting role in 
accelerating or slowing down the carcinogenesis process. 

These findings align with research indicating that the impact of processed foods on cervical cancer tends to be 
insignificant when not accompanied by other primary risk factors (World Cancer Research Fund, 2018) . 
Dietary factors can indirectly influence risk by modulating immunity, helping/hindering HPV clearance, but 
the direct contribution of processed salted fish consumption to the development of precancerous lesions has 
not been strongly proven (Schrenk et al., 2023) . Several reviews and studies on dietary patterns suggest a link 
between high-antioxidant diets and reduced HPV persistence, while processed food consumption is generally 
examined as part of a pro-inflammatory dietary pattern that may increase the risk of persistent infection (Nazari 

et al., 2023) . 
The results of this study indicate a significant relationship between age and duration of contraceptive 

use for more than two years with IVA test results. This study also found that six respondents had positive IVA 
test results. The study also found that many respondents experienced vaginal discharge, indicating that genital 
hygiene plays an important role in maintaining women's reproductive health, including preventing 
precancerous cervical lesions. Poor personal hygiene can cause increased moisture and changes in pH in the 
genital area, which in turn triggers the growth of pathogenic microorganisms. This condition can cause chronic 
inflammation and disturbances in the vaginal microbiota. An imbalance in the normal vaginal flora, such as a 

decrease in protective Lactobacillus bacteria, can increase the risk of sexually transmitted infections, including 
Human Papillomavirus (HPV) infection, which is the main cause of precancerous lesions and cervical cancer. 
Research from the, et al.,2021)reports that poor genital hygiene practices, such as wearing damp underwear, 
rarely changing sanitary pads during menstruation, and using unclean water to wash intimate organs, are 
significantly associated with an increased risk of precancerous cervical lesions. A similar finding was reported 
by (Lohova, Rezeberga, & Miskova, 2025) , which stated that personal hygiene is an environmental factor that 
can either strengthen or weaken the risk of persistent HPV infection. 

In addition, women's lack of knowledge and awareness about genital hygiene is also an important 
factor. Improper hygiene practices can accelerate abnormal cervical epithelial changes due to pathogen 
exposure, thereby increasing the likelihood of precancerous lesions. Therefore, education about proper 
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personal hygiene is an important preventive strategy in efforts to reduce the incidence of cervical precancerous 

lesions, especially in the active reproductive age group. 
 

CONCLUSION 

The results of the study found that 51.4% were under 20 and over 35 years of age, 55.7% were married 
under the age of 20, 64.3% were multiparous, 77.1% had used and were currently using hormonal 
contraceptives, 57.1% had used hormonal contraceptives for more than 2 years, 96.8% did not smoke, 80% of 
the respondents' husbands or family members smoked, 98.6% had no history of cancer in the family, 98.6% 

consumed processed salted fish, 100% of the processed salted fish samples did not contain formalin, and 8.6% 
had precancerous cervical lesions. Variables associated with the occurrence of precancerous cervical lesions 
were age with a p-value of 0.025 and duration of hormonal contraceptive use with a p-value of 0.034. The 
associations found between age, hormonal contraceptive use duration, and precancerous cervical lesions 
highlight the need for targeted screening and prevention strategies to the development of precision medicine, 
improved screening technologies, and targeted therapeutic options to reduce cervical cancer incidence and 
mortality 
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ABSTRACT 
Hypertension during pregnancy is a common obstetric complication and a major contributor to both 

maternal and fetal morbidity and mortality. This study aimed to identify factors affecting the occurrence of 

hypertension in pregnancy within the Pasar Ikan Community Health Center’s service area. Employing an 

observational analytical design with a cross-sectional approach, the study involved 50 pregnant women in their 
second and third trimesters, selected through total sampling. Inclusion criteria were pregnant women attending 

the health center with complete medical record data for blood pressure. The findings revealed that 32.0% of 

the participants experienced hypertension during pregnancy. Bivariate analysis indicated significant 
correlations between maternal age (p=0.003) and caffeine intake (p=0.001) with the occurrence of 

hypertension. Conversely, gravidity showed no significant relationship with hypertension incidence (p=0.960). 

Multivariate analysis showed that caffeine consumption emerged as the most influential factor, with an 
adjusted Odds Ratio (OR) of 7.246 (95% CI: 1.720–30.531), which indicates a 7-fold greater risk of 

hypertension due to caffeine consumption compared to age and gravidity. It is advised to enhance educational 

efforts targeting pregnant women about their consumption habits and the associated hypertension risks. 

Keywords: Pregnancy Hypertension Graviditas, Age, Caffeine 

 

INTRODUCTION 

Based on data provided by the World Health Organization (WHO), 33% of populations worldwide 
suffer from hypertension, or 1 in 3 people. WHO data shows that hypertension in expectant mothers is one of 

the main causes of 5-10% morbidity and 14% mortality in maternal and fetal life worldwide.  

Hypertension in pregnancy is one of the most common obstetric complications and is the main It is a 
contributing factor to both maternal and fetal morbidity and mortality. Hypertensive disorders in pregnancy 

are characterized by blood pressure levels of at least 140/90 mmHg that occurs after the 20-week mark in 

pregnancy, accompanied or otherwise by proteinuria or not (Cunningham et al., 2022).  

The first pregnancy (primigravida) tends to have a higher risk of experiencing gestational hypertension 
compared to subsequent pregnancies or multigravida (Windarena 2020). This is due to the adaptation of the 

mother's body to the first pregnancy, which can affect the body's vascular and hemodynamic response to 

hormonal and physiological changes during pregnancy. This is in line with previous research, namely Rasyid 
et al 2024 where there is an association between gravity and hypertension in pregnancy. 

A mother's age is closely related to the development of her reproductive organs. The age range that is 

considered ideal and safe for pregnancy is between 20 to 35 years. Pregnancy that occurs before the age of 20 

is risky because biologically the reproductive organs are not fully mature, and pregnant women tend to be 
physically or mentally unready to undergo pregnancy. Meanwhile, pregnancy at an old age >35 years increases 
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the risk of mothers having conditions in their pregnancy because their reproductive function is deteriorating 

and endurance decreases (Marlina et al., 2021).  

Consuming caffeine in pregnant women can worsen the condition through the stimulation mechanism 

of the central nervous system and the activation of the sympathetic nervous system. Caffeine inhibits adenosine 

receptors in the brain, increasing the release of stress hormones (cortisol) and catecholamines such as 
adrenaline, which triggers vascular vasoconstriction and increased heart rate. This has an impact on systemic 

blood pressure increases. In pregnancy, the vasoconstricting effects of caffeine also reduce placental blood 

flow, limiting the supply of oxygen and nutrients to the fetus, thereby increasing the risk of hypoxia and 

oxidative stress. These findings are in line with the results of Marlina et al.'s (2021) research which shows that 
hypertension is more often experienced by pregnant women who have a habit of consuming coffee. 

Based on data from the results of the 2023 Indonesian Health Survey (SKI), it was found that 

hypertension in pregnancy was 3.2% of pregnant women who experienced complaints during pregnancy. 
Based on data from the Provincial Health Office Profile in 2023, 5.9% of pregnant women who experience 

hypertension experience complications in pregnancy.  

Based on data from the 2024 registration book in the five health centers with the most pregnant women, 

according to data from the Bengkulu City Health Office, namely the Telaga Dewa Health Center, there are 6 
pregnant women with hypertension, the Jembatan Kecil Health Center with 5 hypertensive women, the 

Kandang Health Center with 1 pregnant woman, the Sawah Lebar Health Center with 3 pregnant women, and 

the Pasar Ikan Health Center with 15 pregnant women with hypertension.  

The prevalence rate of hypertension in pregnancy at the Pasar Ikan Health Center was recorded at 

32%. This study aims to identify factors that contribute to the occurrence of hypertension in pregnancy in the 

working area of the Fish Market Health Center, Bengkulu City. 

 

MATERIALS AND METHODS 

This study used an analytical observational design with a cross-sectional approach, which was carried 

out in the Working Area of the Fish Market Health Center from June 26 to July 5, 2025. The study population 
comprised all pregnant women in their second and third trimesters within the region, totaling 50 participants. 

A total sampling technique was employed, resulting in a sample size of 50 respondents. Bivariate analysis was 

conducted using the Chi-Square test. Multivariate analysis utilized Logistic Regression (Enter method) to 
identify the most influential risk factor. 

 

OPERATIONAL DEFINITIONS AND VARIABLE MEASUREMENT 

Hypertension in Pregnancy: Diagnosed based on secondary data from the Health Center's medical records, 

where blood pressure levels were at least 140/90 mmHg after 20 weeks of gestation. 

Maternal Age: Categorized into at-risk (<20 or >35 years) and not at-risk (20–35 years). 

Gravidity: Categorized into Primi+Grande (first pregnancy or more than four pregnancies) and Multi (second 
to fourth pregnancies). 

Caffeine Consumption: Data was collected via a structured questionnaire regarding consumption habits of 

caffeinated beverages (coffee, tea, etc.). The quantity of caffeine consumed was based on beverage volume, 
categorized into unsafe (>150 ml per day) and safe (<150 ml per day). Limitations in converting beverage 

volume to specific mg of caffeine are acknowledged as a potential bias in this study 
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RESULTS AND DISCUSSION 

1. Univariate Analysis 

Table 1. Distribution of Frequency of Hypertension Incidence in Pregnancy, Severity, Age, Caffeine 

Consumption in the Working Area of the Fish Market Health Center in Bengkulu City 

 

 

 

 

 

 

 

 

 

 

 

 

Based on Table 1, the analysis results indicate that out of 50 pregnant women, 32.0% 

experienced hypertension in pregnancy. The distribution of other variables was: 38.0% were 

primigravida/grandemultigravida, 24.0% were in the at-risk age range, and 36.0% consumed an unsafe 
amount of caffeine (>150 ml). 

 

2. Bivariate Analysis 

Tabel 2. Relationship of Gravity, Age, Caffeine Consumption with the Incidence of Hypertension in   

Pregnancy in the Working Area of the Fish Market Health Center, Bengkulu City.  

 

 

 

 

 

 

 

According to the information presented in Table 2, of the 19 respondents with primigravida 

experienced High blood pressure (12%). Based on the Chi-Square test, the p-value was found to be. 
0.960>0.05 which means that there is no meaningful relationship between gravity and the incidence 

of hypertension in pregnancy.  

The results of the study showed that (16%) of the 12 respondents who had a risk age (16.0%) 
a small percentage of respondents experienced hypertension during pregnancy. Based on the results 

No Variable Frequency Variable  

(N = 50) 

Persentage 

(%) 

1 Hypertension  

Yes  

Not 

 

16 

34 

 

32.0 

68.0 

2 Graviditas 

Primi+Grande 

Multi 

 

19 

31 

 

38.0 

62.0 

3 Age 
Risk (<20, >35 years)  

No Risk (20-35 years) 

 
12 

38 

 
24.0 

76.0 

4 Cafeinee 

Consumption 
Unsafe (>150 ml)  

Safe (<150 ml) 

 

18 
32 

 

36.0 
64.0 

Variabel Hypertensi0n Total 

P Value 

 

OR Yes No 

N % N % N % 

Graviditas 
Primi+ Grande 

Multi 

Total 

 

6 

10 
16 

 

12.0 

20.0 
32.0 

 

13 

21 
34 

 

26.0 

42.0 
68.0 

 

19 

31 
50 

 

38.0 

62.0 
100 

 

0.960 

 

2.004 

Age 

At Risk (<20, >35 years)  
No Risk (20-35 years) 

Total 

 

8 
8 

16 

 

16.0 
16.0 

32.0 

 

4 
30 

34 

 

2.0 
60.0 

68.0 

 

12 
38 

50 

 

24.0 
76.0 

100 

 

0.003 

 

6.102 

Cafeinee Consumption 

Unsafe (>150 ml)  
Safe (<150 ml) 

Total 

 

11 
5 

16 

 

22.0 
10.0 

32.0 

 

7 
27 

34 

 

14.0 
54.0 

8.0 

 

18 
32 

50 

 

36.0 
64.0 

100 

 

0.001 

 

7.246 
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of the chi-square test with a p-value of 0.003 (<0.05), it can be concluded that there is a significant 

association between age and the occurrence of high blood pressure in pregnancy.  

The results showed that of 18 respondents who consumed more than 150 ml of caffeine, as 

many as 22.0% experienced hypertension. The chi-square analysis, with a p-value of 0.001 (<0.05), 

indicated a significant correlation between caffeine consumption and the incidence of hypertension in 
pregnancy. 

 

3. Multivariate Analysis 

Table 3. The Most Influential Factors with the Incidence of Hypertension in Pregnancy 

 

 

 

 

Table 3 presents the results of the multivariate logistic regression analysis (enter method), 

showing that the factor of caffeine consumption had the most significant impact on the incidence of 

pregnancy hypertension. 

The multivariate analysis results confirm that caffeine consumption was the most influential 

factor (p=0.007). The statistically significant Odds Ratio (OR) of 7.246 indicates that pregnant women 

who consumed caffeine unsafely had a 7 times higher risk of experiencing hypertension compared to 
those who consumed it safely. It is important to note that the wide confidence interval (CI) suggests 

variability in this estimation, likely associated with the relatively small sample size. 

 

DISCUSSION 

1. Graviditas  

Gravidity is the number of pregnancies regardless of gestational age. Gestational hypertension 

is present in 5-8% of pregnancies, more than 12% in primigravida, especially young. The risk of 
preeclampsia according to The New England Journal of Medicine is 3,9% in the first pregnancy, 1,7% 

in the second, and 1,8% in the third.  

Primigravida has a 2.173 times greater risk of natural pregnancy hypertension than 
multigravida. This is because in the first pregnancy, the body has not fully formed protective antibodies 

against placental antigens, so the implantation process is disrupted. In addition, primigravida is more 

easily stressed during childbirth, which increases the hormones CRH and cortisol, so that blood 
pressure and sympathetic responses This is supported by the research of Febyan et al. (2020), which 

examined the relationship between gravity status and the incidence of hypertension in pregnancy. In 

the study, the analysis was carried out using the Chi-Square test on 132 respondents, and it was found 

that as many as 16 mothers (12.1%) with primigravida status, namely mothers who had less than two 
pregnancies, experienced hypertension in pregnancy. According to the analysis results, a p-value of 

0.077 was obtained, which is above the significance threshold of 0.05. Thus, it can be concluded that 

there is no statistically significant association between gravidity status and the occurrence of 
hypertension during pregnancy.  

This research is in line with Rizky and Sari (2025) who examined the relationship between 

gravity status and the incidence of hypertension in pregnant women. In the study, of 95 pregnant 

women with at-risk gravity status, 56 people (58.9%) experienced hypertension, while 39 people 
(41.1%) did not experience it. Meanwhile, of the 55 pregnant women with non-risk gravity, there were 

35 people (63.6%) who had hypertension and 20 people (36.4%) who did not. The results of statistical 

analysis showed the p-value of 0.694, being higher than the 0.05 significance level, indicates that there 
is no significant association between gravidity status and the occurrence of hypertension in pregnant 

women. 

Variabel P value Exp (B) 95% CI 

   Lower Upper 

Age 

Cafeinee 

Consumption  

0.026 

0.007 

6.102 

7.246 

1.248 

1.720 

29.838 

30.531 
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2. Age 

Pregnancy under the age of 20 years is risky because the reproductive organs are immature, 
while pregnancy over 35 years increases the risk of complications due to decreased reproductive 

function and immunity. The ideal age of pregnancy is 20-35 years. Pregnant Females younger than 20 

possess a 2 to 5 times higher risk of complications and death compared to those aged 20–35 years. 
Adolescents who have never given birth also have a higher risk of developing hypertension in 

pregnancy, a similar risk also increases in pregnant women over the age of 35 (Manuaba 2021).  

Based on the results of the Chi-Square test, a p value of 0.022 was obtained, which was below 

the significance threshold of 0.05. ThereforeThe findings suggest a meaningful relationship between 
the age of pregnant women and the occurrence of hypertension.  

This research is also in line with Siti Husaidah and Nurbaiti (2020), demonstrating an 

association between high-risk age groups and the incidence of pregnancy-related hypertension. 
According to the Chi-Square test results, the p-value of 0.003 is less than 0.05, indicating a statistically 

significant association between at-risk age and the occurrence of hypertension during pregnancy. The 

discussion emphasizes connecting the data and analytical outcomes to the research problem or 

objective, as well as to the broader theoretical framework. It may also serve to explain the underlying 
reasons behind the findings observed in the data. The discussion is presented alongside the relevant 

data being analyzed. 

3. Caffeinee Consumption 

Caffeine is an alkaloid compound in coffee and tea that stimulates the central nervous system, 

reduces fatigue, hunger, drowsiness, and increases concentration and heart contractions (Ahmad 

Dahlan 2024) 

Caffeine is often added in drinks with a safe limit of daily consumption of 100-150 mg. Coffee, 

which has been known for centuries, remains in demand as the population grows. However, regular 

coffee consumption can cause negative effects such as abnormal heart rate, dizziness, and gastric 

disorders.  

Caffeine can raise blood pressure and heart rate in pregnant women and make frequent 

urination, which risks leading to dehydration if there is not enough fluids. This is in line with research 

in a prospective cohort study conducted by Yamamoto, et al. (2021).  

The findings indicated that elevated amounts of caffeine consumption, namely ≥300 mg per 

day, Considerably amplified the possibility of HDP when compared to the group of pregnant women 

who consumed caffeine <100 mg per day. This risk can be seen from the adjusted odds ratio (OR) 
value of 1.26 with a 95% confidence range between 1.11 to 1.43. This means that pregnant women 

who consume high amounts of caffeine have about 26% greater chance of developing pregnancy 

hypertension compared to those who consume low amounts of caffeine. 

Research by Arafa, et al. (2023) shows that high amounts of coffee consumption during 
pregnancy is shown to contribute significantly to the risk of preeclampsia. The meta-analysis the 

findings indicated an odds ratio of of 1.39 (95% CI: 1.03–1.86), meaning that pregnant women who 

consumed the highest amount of coffee had a 39% greater risk of developing preeclampsia compared 
to pregnant women who consumed a small amount of coffee. 

 

CONCLUSION 

It can be concluded that most respondents were multigravida, not in the at-risk age group, and 
consumed a safe amount of caffeine (<150 ml). No significant link was identified between gravidity and the 

occurrence of hypertension during pregnancy (p=0.960). However, an important correlation was identified 

between maternal age (p=0.003) and caffeine consumption (p=0.001) with the incidence of pregnancy-related 
hypertension. 

Caffeine consumption is the most dominant factor influencing the occurrence of hypertension during 

pregnancy, with a risk seven times greater than the factor of age. This statement is supported by statistically 
significant logistic regression results. Nevertheless, the limitations of the cross-sectional study design and 

small sample size demand caution when interpreting causality and generalizing the findings. It is recommended 
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to increase education for pregnant women regarding caffeine consumption patterns and associated 

hypertension risks. 
 

LIMITATIONS AND INTERPRETATION 

This study used a cross-sectional design, which measures exposure (age, gravidity, caffeine) and 
outcome (hypertension) simultaneously. The limitation of this design is its inability to establish a definitive 

cause-and-effect relationship (causality). Although multivariate analysis identified caffeine as the most 

influential factor (OR 7.246), this result must be interpreted cautiously given the relatively small sample size 

(N=50) and the wide confidence interval. The caffeine consumption data based on volume (ml) rather than 
mass (mg) is also a potential source of bias. Further research with a longitudinal design and a larger sample is 

needed to strengthen the evidence of causality. 
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ABSTRACT 

Type 2 diabetes mellitus (T2DM) is a chronic disease that poses a global health burden with a 

significant increase in cases and complications. Physical activity plays an important role in improving glycemic 

control and quality of life in T2DM patients. This study aims to analyze the role of physical activity on quality 

of life and glycemic control through a Systematic Literature Review (SLR) guided by PRISMA. Articles were 

searched through the PubMed and ScienceDirect databases using the keywords “Diabetes Mellitus Type 2,” 

“Physical Activity,” and “Quality of Life.” Of the 178 articles found, 11 met the inclusion criteria (English 

language, published between 2020 and 2025, full text, and studies on DMT2 patients). Most studies used a 

Randomized Controlled Trial (RCT) design. 

The synthesis results show that aerobic physical activity, resistance training, or a combination of both 

consistently improves the quality of life and physical function of patients with DMT2. Structured home-based 

exercise for 12 weeks and community-based and online programs showed significant improvements in 

physical, psychological, and social domains. In addition, seven of the eleven studies reported a decrease in 

blood glucose or HbA1c levels after intervention. Programs with supervision, whether in-person or online, 

provided better compliance and glycemic outcomes. 

Conclusion, regular physical activity, especially a supervised combination of aerobic and resistance training, 

effectively improves the quality of life and metabolic control of patients with type 2 diabetes and has the 

potential to be integrated into primary and community health services. 

 

Keywords: Physical Activity, Quality of Life Type 2 Diabetes Mellitus 

 

INTRODUCTION 

Type 2 diabetes mellitus is a non-communicable disease that ranks eighth in terms of global disease 

burden, and is estimated to rise to second place by 2050. The number of diabetes cases globally will increase 

from 589 million in 2024 to 853 million in 2050. The prevalence of diabetes in Indonesia is 11.3%, or 20 

million out of 185 million adults (IDF, 2021). The impact of diabetes mellitus, in addition to causing high 

glucose levels, also causes a decline in physical function, reduces quality of life, and increases the risk of 

chronic complications that contribute to an increase in global morbidity and mortality rates (Khan et al., 2020). 

DMT2 management strategies include lifestyle changes such as diet control, exercise, and weight loss, 

which should begin before and concurrently with pharmacological therapy (MacDonald et al., 2021). Diabetes 

prevention and control guidelines emphasize that patient self-management is crucial for controlling disease 

progression. However, adherence to self-management guidelines among patients remains suboptimal. 

Research shows that the level of adherence to dietary guidelines among patients with type 2 diabetes mellitus 

is 57.27%, blood glucose monitoring is 48.13%, and exercise is 49.79% (Liu et al., 2025). Lifestyle 

interventions involving dietary management and physical activity are very important, as physical activity not 

only improves blood glucose control but also affects quality of life (Abonie et al., 2023). Quality of life 

encompasses physical and mental symptoms, functional status in the form of physical function, psychological 

function, and social function, and general health perception. Overall quality of life encompasses overall well-

being and life satisfaction (Langendoen-Gort et al., 2022). The World Health Organization (WHO) 

recommends that patients with chronic diseases engage in at least 150-300 minutes of aerobic physical activity 
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(World Health Organization (WHO), 2021). Exercise and physical activity in the form of aerobic and 

endurance training effectively increase insulin sensitivity and improve glycemic control (Al-Mhanna et al., 

2024). A study found that a structured 12-week exercise program effectively reduced insulin resistance, 

improved quality of life, and increased functional capacity (Rietz et al., 2022). A well-planned and supervised 

exercise program is an important part of primary prevention of type 2 diabetes (Ribeiro et al., 2023). This study 

aims to analyze the role of physical activity on quality of life and glycemic control through a Systematic 

Literature Review (SLR) guided by PRISMA. 

 

MATERIALS AND METHODS 

 
This study used a Systematic Literature Review (SLR) approach, guided by the Preferred Reporting 

Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines. The PRISMA framework emphasizes 

clarity and documentation of inclusion and exclusion criteria, search strategies, and screening processes (Page 

et al., 2021). A flowchart summarizing the research methodology process using PRISMA is presented in Figure 

1. 

The PRISMA approach uses several stages, namely determining the topic, searching for sources, 

selecting relevant sources, grouping and analyzing articles. Articles were obtained from the Pubmed and 

Science Direct databases. The inclusion criteria were articles in English, full-text articles that were available 

and accessible. The articles used were publications from 2020 to 2025 and were relevant to the research 

objectives. 

The search query used was “Diabetes Mellitus Type 2” AND “Physical Activity” AND “Quality of 

Life.” Based on this query, 178 articles were found, and 11 articles were included in this study. The articles 

were selected after applying the following criteria: 

Inclusion criteria: 

Studies on patients with type 2 diabetes mellitus 

- Articles in English 

- Articles published between 2020 and 2025 

Exclusion criteria 

- Studies not in English 

- Studies published without full text 

- Published in non-open access journals 

Articles included in the study were selected using the Critical Appraisal table.  

The review was conducted using the PRISMA guidelines. The flow diagram is illustrated in Figure 1. 

 

RESULTS  

The database search identified 178 citations. A total of 35 full-text studies were selected for full 

assessment to examine their eligibility criteria. After full-text screening, eleven articles were included in this 

review for data extraction. See the PRISMA flow diagram (Figure 1) 

 
Figure 1. PRISMA flow chart 
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Based on the results of a systematic literature search, 178 articles were found. Of the 178 articles, 11 

articles were included in the final review process. Table 1 shows the data that met the research criteria. The 

results of the article review aimed to determine the role of physical activity in improving the quality of life of 

patients with diabetes mellitus. 

 
Table 1. Selected Research Articles 

 

No Artikel/ Author / Year Country Method/ Sampling 

Methode/ Study Period 

Data Set / Key Details 

1 Improving Metabolic 

Syndrome in Ghanaian 

Adults with Type 2 

Diabetes through a Home-

Based Physical Activity 

Program:  

A Feasibility Randomized 

Controlled Trial 

Amin M., Kerr D., Atiase 

Y., Samir M.M., Driscoll 

A. (2023) 

Ghana Randomized 

Controlled Trial (RCT)  

 

Purposive sampling 

 

June–August 2022 (12-

week intervention) 

 

87 participants 

 

 

 

- Adults ≥18 years with T2DM and 

metabolic syndrome  

- Intervention: 12-week home-based 

physical activity program combining 

aerobic (walking) and resistance 

(elastic band) exercise,  

- Results: Significant improvements 

in FBG (−2.4%), WC (−5.4%), SBP 

(−9.8%), and MetS severity (−8.8%) 

in intervention vs control (p<0.05).  

- Conclusion: The 12-week home-

based PA program is feasible, safe, 

and effective in improving metabolic 

health and QoL among Ghanaian 

adults with T2DM. 

2 The effect of home‐based 

resistance exercise training 

in people with type 2 

diabetes: A randomized 

controlled trial 

Al Ozairi E., et al. (2023) 

Kuwait Randomized 

Controlled Trial (RCT)  

 

Consecutive sampling 

 

January – June 2021 

(12-week intervention) 

 

60 participants 

 

- Adults aged ≥ 40 years with T2DM 

(HbA1c > 7%, stable medication).  

- Intervention: 12-week home-based 

resistance training using elastic 

bands- Results: Significant reductions 

in HbA1c (−0.8%, p < 0.05), fasting 

glucose, and body fat %; increased 

muscle strength (p < 0.01). Adherence 

> 85 %.  

- Conclusion: A structured, home-

based resistance-training program 

over 12 weeks is feasible, safe, and 

effective in improving glycaemic 

control and physical fitness in people 

with T2DM. 

3 Changes of Physical 

Function and Quality of 

Life in Patients with Type 

2 Diabetes after Exercise 

Training in a Municipality 

or a Hospital Setting 

Molsted, S., Jensen, T. M., 

Larsen, J. S., Olesen, L. B., 

Eriksen, S. B. M., 

Rasmussen, S. S., & 

Aadahl, M. (2022) 

Denmark Clinical intervention 

study (12-week 

exercise training 

 

Consecutive sampling 

 

Feb 2015 – Dec 2017 

72 participants 

- Intervention: 12-week supervised 

exercise training  

- Results: CST improved in both 

groups  

- Conclusion: Both hospital and 

municipal exercise settings improved 

physical function equally, but 

municipality-based training showed 

greater improvement in QOL.  

4 Associations between 

physical activity patterns 

and quality of life in 

persons with type 2 

diabetes 

Abonie, U. S., Ofori-

Ampomah, A. K., Makinyi, 

Ghana Cross-sectional 

quantitative study using 

questionnaires  

 

May – July 2021 

 

121 participants 

 

 

Primary data collected through self-

administered questionnaires and 

clinical visit assessments.  

Relationship between Physical 

Activity and Quality of Life, 

Spearman's correlation analysis 

showed a significant negative 

relationship between physical activity 
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V., Addo, R. A., & Kumah, 

L. (2023) 

 

 

levels and total D-39 scores (r = –

0.431, p < 0.001). 

Conclusion: There is a strong and 

significant relationship between 

physical activity and quality of life in 

people with type 2 diabetes in Ghana. 

5 Effects of combined 

resistance training and Tai 

Chi on oxidative stress, 

blood glucose and lipid 

metabolism and quality of 

life in elderly patients with 

type 2 diabetes mellitus 

 

Chang, S. & Liu, H. (2024) 

China Randomized 

Controlled Trial (RCT) 

 

May – August 2022 

 

94 participants 

- Intervention: 24-week exercise 

program  

- Groups: Resistance Training (RT), 

Tai Chi (TC), Combined RT+TC, 

Control (no exercise). 

- Results: Combined RT+TC 

significantly improved oxidative 

stress markers and partially improved 

lipid/glucose levels, though no 

synergistic effect beyond single 

interventions. 

6 Effectiveness of structured 

exercise program on 

insulin resistance and 

quality of life in type 2 

diabetes mellitus–A 

randomized controlled trial 

Amaravadi et al. (2024) 

 

India Randomized 

Controlled Trial (RCT)  

 

146 participants 

Primary data were collected from 

participants with T2DM through 

laboratory measurements (HOMA-

IR, HbA1c, FBS, PPBS) and 

WHOQOL-BREF quality of life 

questionnaires before and after the 

intervention. 

7  Impact of a community-

based lifestyle intervention 

with initial sedentary 

reduction or physical 

activity increasing goals on 

self-reported health-related 

quality of life 

Mitchell-Miland, C., 

Harris, J. E., Cross, R., et 

al. (2025) 

United 

States 

Randomized 

Controlled Trial  

 

82 participants  

Intervention: Community-based 

lifestyle program, approach: 

sedentary reduction (SR) and physical 

activity promotion (PA). 

- Results: Both groups showed 

significant increases in total physical 

activity and decreases in sitting time. 

- Conclusion: Community-based 

interventions are effective in 

improving metabolic health in people 

with T2DM. 

 

8 Effects of Brain Breaks 

Video Intervention of 

Decisional Balance among 

Malaysians with Type 2 

Diabetes Mellitus:  

A Randomized Controlled 

Trial 

 

Hidrus, N. H., Muhammad, 

N. A., Hassan, M. H., et al. 

(2021) 

Malaysia Quasi-experimental 

study (pre-post test 

design with control 

group) 

 

Purposive sampling 

 

70 participants 

- Intervention: Theory-based Brain 

Breaks Video Physical Activity 

Program. 

- Results: There was a significant 

increase in pros scores and a decrease 

in cons scores in the intervention 

group compared to the control group 

(p < 0.001). 

- Conclusion: The Brain Breaks 

Video intervention is effective in 

increasing motivation for physical 

activity in patients with type 2 

diabetes.  
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9 Effects of 12-Week 

Progressive Sandbag 

Exercise Training on 

Glycemic Control and 

Muscle Strength in Patients 

with Type 2 Diabetes 

Mellitus 

 

Chien, M.-Y., Huang, T.-

Y., Chen, H.-C., Wu, Y.-T. 

(2022) 

Taiwan Randomized 

Controlled Trial (RCT) 

60 participants  

- Intervention: Progressive Sandbag 

Exercise 

- Results: Significant decrease in 

HbA1c (−0.6%, p<0.01) 

- Conclusion: Progressive sandbag 

exercise for 12 weeks is safe, 

effective, and easy to implement to 

improve glycemic control and muscle 

function in patients with T2DM. 

 

10 The effect of an online-

supervised exercise 

program in older people 

with diabetes on fasting 

blood sugar, psychological 

resilience and quality of 

life”: 

 

Terkes, N., Yildiz, A., & 

Ozdincler, A. R. (2023) 

 

Turkey Randomized 

Controlled Trial (RCT) 

with two groups 

(intervention and 

control) 

Convenience sampling 

- Intervention: A 6-week online-

supervised exercise program.- 

Control: Independent exercise 

without online supervision. 

- Results: Significant decrease in FBS 

in the intervention group compared to 

the control group (p<0.05); 

significant increase in resilience and 

quality of life scores. 

- Conclusion: The online-supervised 

exercise program is effective in 

improving glycaemic control and 

psychological well-being in older 

adults with type 2 diabetes. 

 

11 Behavioral interventions to 

promote physical activity 

in a multiethnic population 

at high risk of diabetes: The 

Walking Away from Type 

2 Diabetes randomized 

controlled trial.” 

 

Khunti, K., et al. (2021) 

United 

Kingdom 

Randomized 

Controlled Trial (RCT) 

– Walking Away from 

Type 2 Diabetes 

 

Cluster random 

sampling 

 

808 participants 

- Intervention: Group-based 

education and behavioural program to 

increase physical activity (walking-

based behavioural intervention).  

- Control: Standard care from general 

practice.  

- Results: No significant increase in 

total physical activity, but a small 

increase in the subgroup with high 

compliance. 

- Conclusion: Community-based 

behavioural interventions are feasible, 

but the impact on increasing physical 

activity requires additional intensive 

strategies. 

 

 

The general characteristics of the studies included populations from various countries, namely Ghana, 

Kuwait, Denmark, China, India, the United States, Malaysia, Taiwan, Turkey, and the United Kingdom. The 

research methods were mostly randomized controlled trials (RCTs), with eight articles, two quasi-experimental 

articles, and one cross-sectional article. RCTs are ideal for determining the efficacy of interventions randomly 

assigned to intervention and control groups. They have high internal validity and can provide unbiased causal 

effects from exposure to outcomes (Fernainy et al., 2024). The sample size ranged from 60 to 808 respondents. 

The duration of the intervention varied from 6 weeks to 48 months, with 4 studies lasting 12 weeks. 



Journal Proceedings Banten International Conference 

on Health Advancement & Research (BINAR) 

1st  BINAR | 45  

 
 

Vol.1 No.1, 2026 

 

Based on the synthesis of 11 articles, the table shows the main findings related to physical activity, 

blood glucose reduction, improved quality of life, and psychosocial influences and social support. Aerobic 

physical activity such as walking and community-based physical activity reduces blood glucose and HbA1c 

(Amin et al., 2023), (Mitchell-Miland et al., 2025). Improved physical function and daily activity capacity 

(Molsted et al., 2022), as well as improved general health perception and quality of life (Terkes et al., 2023b). 

Resistance training interventions using elastic bands or sandbags affect strength and muscle mass and insulin 

sensitivity. Increased insulin sensitivity increases insulin resistance (Al Ozairi et al., 2023), (Chien et al., 2022). 

There is a significant decrease in blood glucose and HbA1c levels (Al Ozairi et al., 2023; Chien et al., 2022). 

Physical activity in the form of a combination of aerobic and resistance training, such as walking and 

elastic bands, or a combination of resistance training and Tai Chi, reduces blood glucose and metabolic 

parameters more significantly than single exercises (Amin et al., 2023), (Chang & Liu, 2024). Improvements 

in overall quality of life include physical function, vitality, and health perception (Amin et al., 2023). Most 

studies show improvements in the quality of life of type 2 DM patients in the following domains: physical 

function and daily activities, general health perception, vitality and energy, and emotional and social well-

being (Molsted et al., 2022), (Terkes et al., 2023a), (Abonie et al., 2023). Psychosocial factors and social 

support are correlated with physical activity and improved quality of life, influenced by motivation and 

perceived benefits (Abonie et al., 2023). Social support-based physical interventions increase motivation and 

exercise adherence (Hidrus et al., 2021). Online supervision programs increase psychological resilience 

(Terkes et al., 2023b). 

 

 
The synthesis of eleven studies shows that physical activity, whether in the form of aerobic exercise, 

resistance training, or a combination of aerobic and resistance training, consistently improves the quality of 

life (QoL) of patients with diabetes. Community-based approaches are conducted either face-to-face or online. 

Studies by Amaravadi (2024) and Amin (2023) show that 12 weeks of structured home-based exercise resulted 

in a significant improvement in the quality of life of respondents, as seen in a significant increase in 

WHOQOL-BREF scores (Amaravadi et al., 2024), (Amin et al., 2023). Improvements in quality of life were 

seen in the physical, vitality, and daily functioning domains. Chien's (2022) study found that progressive 

resistance training using sandbag exercises in elderly patients improved quality of life and muscle mass (Chien 

et al., 2022). These results are in line with Molsted (2022) in Denmark, who reported an increase in physical 

function and general health perception after a 12-week exercise program (Molsted et al., 2022). Different 

results were found in Al-Ozairi's (2023) study, which did not find significant changes in quality of life despite 

an increase in muscle strength and lean body mass. This study indicates that psychosocial factors and social 

support also play a role in improving quality of life (Al Ozairi et al., 2023). 

Community-based approaches, such as those described in Mithell-Miland (2025) and Khunti (2021), 

show that reducing sedentary time and increasing moderate physical activity significantly improves quality of 

life, even though the reduction in blood glucose levels is relatively small. A literature review study conducted 

by Smith (2024) on reduced activity found an improvement in glycemic control in the intervention group 

compared to the control group (Smith et al., 2024). 

Regarding the effects on the glycemic levels of patients who performed physical activity, seven out of 

eleven studies reported a decrease in blood glucose or HbA1c levels after the intervention. Amaravadi (2024) 

showed a decrease in HbA1c ≈ 0.55% and HOMA-IR after a 12-week combination of aerobic and resistance 

training, while Chien (2022) found a decrease in HbA1c along with an increase in muscle mass and strength. 

Terkes (2023) added a new dimension: a 6-week online-supervised exercise program significantly reduced 

fasting blood sugar and BMI in elderly individuals with diabetes. Based on these findings, it can be seen that 

intensity, frequency, and supervision are determining factors for the success of glycemic control, where there 

was a decrease in blood glucose in the intervention group. (Terkes et al., 2023). 

In addition to physical aspects, several studies highlight the role of psychological and behavioral 

mechanisms in improving QoL. Hidrus (2021) found that a four-month Brain Breaks Video intervention 

improved decisional balance (increasing the perceived benefits of physical activity and reducing barriers), 

which is a strong predictor of active behavioral change. Terkes (2023) reported an increase in psychological 

resilience in the supervised online exercise group, indicating that social engagement, support, and a sense of 

competence contribute to mental well-being. These findings reinforce the theory that QoL improvement is not 

only determined by physiological outcomes but also by self-efficacy and social support resulting from active 

participation in exercise programs. 

DISCUSSION 
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Interventions can be conducted in person and online or remotely. Terkes (2023) showed that online-

supervised exercise produced QoL and glycemic outcomes that were equivalent or better than unsupervised 

exercise, with high safety and better compliance in the elderly population. These findings complement the 

results of Khunti (2021), who used an SMS-based mHealth intervention, and Mitchell-Miland (2025), who 

used a community-based approach (Mitchell-Miland et al., 2025). 

Overall, physical activities such as aerobic, resistance, and combined aerobic and resistance exercises 

have been shown to improve quality of life (QoL) and glycemic control (Chang & Liu, 2024). Home-based 

resistance training effectively improves muscle strength and physical function, especially in older adults (Al 

Ozairi et al., 2023). Community-based and digital interventions improve adherence and motivation, with 

positive effects on QoL despite varying glycemic effects (Mitchell-Miland et al., 2025). One key factor that 

enhances the physiological and psychological benefits of exercise is supervision, whether in person or online 

(Terkes et al., 2023). 

 

CONCLUSION 

Physical activity has been shown to provide multidimensional benefits for patients with type 2 

diabetes. A combination of aerobic and resistance exercise—whether conducted in person or online—improves 

quality of life, physical function, and several metabolic parameters. Supervised programs, including online-

supervised exercise, yield the best results because they promote adherence, motivation, and psychological 

resilience. Integrating this approach into primary care and community services is expected to improve quality 

of life and reduce the burden of chronic diabetes complications sustainably. 
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ABSTRACT 

Abstract. Tuberculosis remains a major global health problem and continues to be one of the leading 

causes of death from infectious diseases, even in developed countries. The administration of anti-tuberculosis 

drugs (OAT) is divided into two phases: the initial phase and the continuation phase. However, the use of OAT 

is not without side effects, as its duration of use may influence blood glucose levels. This study aimed to 

examine differences in blood glucose levels among tuberculosis patients undergoing the initial and 

continuation phases of treatment at X Hospital in Tangerang City. A comparative study design was employed 

to compare two groups with distinct treatment phases. Samples were selected through purposive sampling, 

consisting of 30 participants: 15 in the initial phase and 15 in the continuation phase. Fasting blood glucose 

levels were measured using the POCT method, and data were analyzed with the Mann-Whitney test. The 

percentage of abnormal fasting blood glucose results in the initial treatment group was 27%, compared to 67% 

in the continuation group. Based on the Mann-Whitney test, a p-value of 0.006 was obtained (p < 0.05), 

indicating a significant difference in blood glucose levels between tuberculosis patients in the initial and 

continuation phases of treatment. 

Keywords: early stage TB treatment;  advanced stage TB treatment; blood glucose 

 

INTRODUCTION 

Tuberculosis remains a major global health problem and continues to be the most common fatal 

infectious disease worldwide, even in developed countries (Diantara 2022). According to data from the World 

Health Organization (WHO) in 2021, an estimated 10.6 million people worldwide were affected by 

tuberculosis, with 1.6 million deaths. This makes tuberculosis the second leading cause of death from 

infectious diseases after COVID-19. WHO reported that in 2020, eight countries accounted for more than two-

thirds of global tuberculosis cases, with Indonesia ranking second after India, followed by China, the 

Philippines, Pakistan, Nigeria, Bangladesh, and the Democratic Republic of the Congo (WHO 2022a). Based 

on the Global Tuberculosis Report 2022, Indonesia recorded an incidence rate of 354 per 100,000 population 

and a mortality rate of 52 per 100,000 population in 2021. These figures increased compared to 2020, when 

the incidence rate was 301 per 100,000 and the mortality rate was 34 per 100,000 population (WHO 2022b). 

In 2021, Banten Province ranked fifth among Indonesian provinces with the highest number of tuberculosis 

cases, reporting 23,343 cases (Ahdiat 2022). In Tangerang City, there were 4,414 tuberculosis cases in 2021, 

of which 35 (0.8%) resulted in death (Pemkot Tangerang 2022). 

The administration of anti-tuberculosis drugs (OAT) in tuberculosis patients aims to eliminate 

Mycobacterium bacteria and is divided into two phases: the initial phase (lasting 2 months) and the 

continuation phase (lasting 4 months) (Asman 2022; KEpmenkes RI 2019). However, the use of OAT is not 

without side effects. Several anti-tuberculosis drugs are hepatotoxic, and hepatotoxicity can impair liver 
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function, which plays a crucial role in maintaining glucose homeostasis, thereby making blood glucose 

regulation more difficult. This condition may trigger either hyperglycemia or hypoglycemia (Arimbawa 2019). 

The aim of this study was to determine blood glucose levels in tuberculosis patients undergoing the initial and 

continuation phases of treatment, as well as to analyze blood glucose levels based on age and sex. 

 

MATERIALS AND METHODS 

This study employed a comparative design by comparing two groups with different characteristics. 

The research was conducted at the Laboratory of X Hospital, Tangerang, from January to March 2023. The 

population consisted of all tuberculosis patients undergoing treatment at X Hospital, Tangerang, during the 

January–March 2023 period. The sample comprised 30 participants, consisting of 15 patients in the initial 

treatment phase and 15 patients in the continuation phase. The sampling technique used was purposive 

sampling. 

The inclusion criteria for respondents in this study were tuberculosis patients undergoing either the 

initial or continuation phase of treatment and aged between 10 and 59 years. The equipment used for blood 

glucose testing included a POCT device, sterile lancets, autoclick, dongle, glucose test chips, capillary blood, 

70% alcohol swabs, dry cotton, and glucose test strips. The variables in this study consisted of independent 

variables—age, sex, and treatment phase (initial and continuation)—and the dependent variable, which was 

blood glucose level in tuberculosis patients. Research data were obtained from questionnaires completed by 

respondents and blood glucose level examinations. Statistical analysis was performed using the Mann-Whitney 

test with SPSS software. 

 

RESULTS AND DISCUSSION 

This study involved 30 respondents, consisting of 15 tuberculosis patients in the initial phase of 

treatment and 15 patients in the continuation phase. The distribution of fasting blood glucose levels based on 

patient characteristics is presented in the following Table 1–8. 

 
Table 1. Frequency distribution of blood glucose levels during the initial phase of treatment 

 

Age (years) 
Normal Fasting Blood Glucose Abormal Fasting Blood Glucose 

Frequency % Frequency % 

10–19 1 7 0 0 

20–44 7 47 3 20 

45–59 2 13 2 13 

Total 10 67 5 33 

 

Table 1 shows that among tuberculosis patients in the initial treatment phase, the 20–44 year age group 

demonstrated the highest proportion of abnormal fasting blood glucose levels, accounting for 20% of the total 

sample. 

 
Table 2. Frequency distribution of blood glucose levels during the continuation phase of treatment based on age 

 

Age (years) 
Normal Fasting Blood Glucose Abormal Fasting Blood Glucose 

Frequency % Frequency % 

10–19 1 7 0 0 

20–44 4 26 7 47 

45–59 1 7 2 13 

Total 6 40 9 60 

 

Table 2 shows that among tuberculosis patients in the continuation phase of treatment, the 20–44 year 

age group had the highest proportion of abnormal fasting blood glucose levels, accounting for 47% of the total 

sample. 
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Table 3. Frequency distribution of blood glucose levels during the initial phase of treatment based on sex 
 

Age (years) 
Normal Fasting Blood Glucose Abormal Fasting Blood Glucose 

Frequency % Frequency % 

Male 2 13 2 13 

Female 8 54 3 20 

Total 10 67 5 33 

 

Table 3 shows that among tuberculosis patients in the initial phase of treatment, the percentage of 

abnormal fasting blood glucose levels was higher in females than in males, with females accounting for 20%. 

 
Table 4. Frequency distribution of blood glucose levels during the continuation phase of treatment based on sex 

 

Age (years) 
Normal Fasting Blood Glucose Abormal Fasting Blood Glucose 

Frequency % Frequency % 

Male 1 7 5 33 

Female 4 27 5 33 

Total 5 34 10 66 

Table 4 shows that among tuberculosis patients in the continuation phase of treatment, the percentage 

of abnormal fasting blood glucose levels was the same for both females and males, each accounting for 33%. 

 
Table 5. Average blood glucose levels based on treatment phase 

 

 Initial treatment phase Continuation treatment phase 

Average Blood Glucose Level 

(mg/dL) 
101.40 184.07 

 

Table 5 shows that the average fasting blood glucose level in the initial treatment phase group was 

101.40 mg/dL, while in the continuation phase group, the average fasting blood glucose level was elevated at 

184.07 mg/dL, indicating an abnormal value. 

 
Table 6. Descriptive analysis table of differences in blood glucose levels among tuberculosis patients in the initial and 

continuation phases of treatment 

Treatment Phase Statistic Value 

Initial Phase Mean 101.40 

 Median 100.00 

 Variance 856.543 

 Standard Deviation 29.267 

 Minimum 73 

 Maximum 184 

Continuation Phase Mean 184.07 

 Median 170.00 

 Variance 7.947.000 

 Standard Deviation 89.145 

 Minimum 79 

 Maximum 345 

 

The fasting blood glucose test data were tested for normality using the Shapiro–Wilk test, as the sample 

size was less than 50. The results of the normality test are presented in the following table. 
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Table 7. Data normality test 

Treatment Phase Kolmogorov–Smirnov Shapiro–Wilk 

 Statistic df Sig. Statistic df Sig. 

Initial Phase 0.166 15 0.200* 0.834 15 0.010 

Continuation Phase 0.187 15 0.165 0.906 15 0.116 

 

The normality test using the Shapiro–Wilk method showed that the significance value for the initial 

treatment phase was 0.010 (p < 0.05), indicating that the data were not normally distributed. Meanwhile, the 

continuation phase had a significance value of 0.116 (p > 0.05), indicating that the data were normally 

distributed. Because one of the data groups did not meet the assumption of normality, further analysis was 

performed using the nonparametric Mann–Whitney test. The Mann–Whitney test produced an Asymp. Sig. (2-

tailed) value of 0.006 (p < 0.05), indicating a statistically significant difference in fasting blood glucose levels 

between tuberculosis patients in the initial and continuation phases of treatment. 

The analysis of fasting blood glucose levels among 30 tuberculosis patients in both the initial and 

continuation treatment phases demonstrated that individuals aged 20–44 years had the highest proportion of 

abnormal glucose levels, accounting for 20% in the initial phase and 47% in the continuation phase. These 

findings align with the study by Lin et al., which examined changes in blood glucose levels in tuberculosis 

patients before and during anti-tuberculosis therapy in China, where 47% of individuals aged 20–59 years 

exhibited unstable fasting blood glucose levels (Lin 2017). The increase in blood glucose concentration 

observed in this age group may be attributed to age-related anatomical, physiological, and biochemical 

alterations that occur after the age of 30. Degeneration of pancreatic β-cells responsible for insulin production, 

along with functional changes in the nervous system, glucose-regulating target tissues, and other hormone-

producing systems, contribute to impaired glucose homeostasis (Nadrati 2021). This trend is consistent with 

WHO reports indicating that after the age of 40, fasting blood glucose levels increase by approximately 1–2 

mg/dL per year, and postprandial glucose levels rise by 5.6–13 mg/dL within two hours after meals (Fanani 

2020). 

The analysis of fasting blood glucose levels among tuberculosis patients based on sex showed that in 

the initial treatment phase (n = 15), abnormal glucose levels were observed in 13% of male patients and 20% 

of female patients. In the continuation phase, both male and female patients exhibited abnormal glucose levels 

at 33%. These results indicate that the proportion of abnormal fasting blood glucose levels was generally higher 

in females than in males. This finding is consistent with the study by Hadžić et al., which reported that in cases 

of active pulmonary tuberculosis, elevated blood glucose levels occurred in 57.1% of female patients compared 

to 21% of male patients (Hadzic 2017). The higher prevalence of elevated glucose levels among females may 

be associated with stress-related activation of the hypothalamic–pituitary–adrenal (HPA) axis. Activation of 

the HPA axis stimulates the secretion of corticotropin-releasing hormone (CRH), which in turn promotes 

cortisol production by the adrenal glands. Elevated cortisol levels can lead to impaired glucose tolerance and 

insulin resistance. Moreover, HPA axis responsiveness tends to be higher in females than in males, which may 

contribute to greater susceptibility to psychosocial stressors and altered glucose metabolism (Fatih 2023). 

The association between tuberculosis and diabetes mellitus in relation to blood glucose levels among 

tuberculosis patients is attributed to the increased prevalence of elevated blood glucose concentrations 

observed in individuals with tuberculosis (Simamora 2021). Several anti-tuberculosis drugs, such as isoniazid 

and pyrazinamide, have hepatotoxic effects that can impair liver function. Hepatotoxicity disrupts the liver’s 

critical role as a glucose buffer system. Under normal conditions, when blood glucose levels decrease, the liver 

releases stored glucose (glycogenolysis) to maintain homeostasis, and conversely, it stores excess glucose 

following carbohydrate digestion and absorption. Impairment of this regulatory mechanism due to 

hepatotoxicity can lead to disturbances in glucose metabolism, contributing to abnormal blood glucose levels 

in tuberculosis patients. 

A study conducted by Arimbawa (2019) reported a positive correlation between the duration of anti-

tuberculosis treatment and blood glucose concentration in tuberculosis patients. Several anti-tuberculosis 

drugs, such as isoniazid and pyrazinamide, exhibit hepatotoxic effects that can impair liver function. 

Hepatotoxicity disrupts the liver’s essential role as a glucose-buffering system. Under normal physiological 

conditions, when blood glucose levels decrease, the liver releases stored glucose to maintain homeostasis, and 

conversely, stores excess glucose following carbohydrate digestion and absorption (Arimbawa 2019). This 

finding aligns with the present study, as shown in Table 5, where the mean fasting blood glucose level in 

patients at the initial phase of treatment was 101.40 mg/dL, while in the continuation phase, the mean level 
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was elevated to 184.07 mg/dL, indicating abnormal glucose regulation. Statistical analysis using the Mann–

Whitney test revealed a p-value < 0.05, suggesting a statistically significant difference in fasting blood glucose 

levels between tuberculosis patients in the initial and continuation treatment phases. 

This study encountered several limitations, one of which was related to the fasting blood glucose 

testing procedure that required participants to fast prior to sample collection. This condition posed challenges 

in synchronizing fasting schedules with medication intake times, particularly among tuberculosis patients in 

the initial phase of treatment who were required to take multiple doses of medication daily. Such circumstances 

may have affected participants’ adherence to fasting protocols and potentially introduced variability in the 

measured blood glucose levels. 

 

CONCLUSION 

The results of this study indicate that tuberculosis patients in the 20–44-year age group represented 

the largest proportion of individuals with abnormal blood glucose levels. Male respondents also exhibited 

abnormal fasting blood glucose levels during the initial phase of treatment. Statistical analysis using the Mann–

Whitney test revealed a significant difference in blood glucose levels between tuberculosis patients undergoing 

the initial and continuation phases of treatment, with a p-value of 0.006. 
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ABSTRACT 

Lactation insufficiency remains a common problem among breastfeeding mothers and often leads to 

early cessation of exclusive breastfeeding. Although synthetic galactagogues such as metoclopramide are 

available, their side effects have prompted growing interest in natural alternatives derived from local plants. 

This literature review aimed to evaluate the efficacy and safety of local plants traditionally used as 

galactagogues to enhance breast milk production. A total of 34 scientific articles published between 2018 and 

2023 were reviewed from several international databases. The studies identified various local plants, including 

Moringa oleifera, Sauropus androgynus, Vigna radiata, and Glycine max, that contain bioactive compounds 

such as flavonoids, alkaloids, and phytoestrogens capable of stimulating prolactin secretion and supporting 

lactation. Evidence from randomized controlled trials and observational studies demonstrated that 

supplementation with these plants increased milk production and improved infant growth compared to control 

groups. However, the findings were inconsistent due to differences in plant preparation, dosage, and study 

design. Reported side effects were minimal and self-limiting, although further safety evaluations are necessary. 

In conclusion, local plants show promising potential as safe and effective galactagogues for enhancing breast 

milk production among lactating mothers. Nonetheless, more rigorous, large-scale clinical studies are needed 

to confirm their efficacy, clarify mechanisms of action, and develop standardized formulations for evidence-

based application in maternal and child health care..  

Keywords: galactagogues, local plants, lactation. 

INTRODUCTION 

Galactogogues are substances that promote the production of breast milk in lactating mothers. They 

can be synthetic or natural and are used to treat lactation insufficiency, a condition where a mother is unable 

to produce enough milk to meet the nutritional needs of her infant. Galactogogues have been used for centuries 

in traditional medicine, and their use has been documented in various cultures around the world. The definition 

of galactogogues is not standardized, and there is no consensus on what substances should be classified as 

galactogogues. However, most definitions include substances that stimulate the production of prolactin, a 

hormone that plays a key role in milk production. Some common examples of galactogogues include 

fenugreek, blessed thistle, and fennel. 

Galactogogues have been used in various forms throughout history. In ancient Egypt, for example, 

women used a mixture of honey, dates, and milk to increase milk production. In traditional Chinese medicine, 

herbs such as shatavari and milk thistle have been used to treat lactation insufficiency. In Ayurvedic medicine, 

a traditional system of medicine from India, herbs such as fenugreek and fennel have been used to promote 

lactation. The use of galactogogues has also been documented in modern medicine. In the United States, the 

Food and Drug Administration (FDA) has approved the use of metoclopramide, a synthetic galactogogue, for 

the treatment of lactation insufficiency. However, the use of metoclopramide is associated with several side 

effects, including depression, anxiety, and movement disorders. 

In recent years, there has been growing interest in the use of natural galactogogues as an alternative to 

synthetic galactogogues. Natural galactogogues are generally considered to be safer than synthetic 

galactogogues, as they are less likely to cause side effects. However, the efficacy of natural galactogogues is 

not well-established, and more research is needed to determine their safety and effectiveness. 
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The use of local plants as galactogogues has been documented in various cultures around the world. 

In traditional Chinese medicine, herbs such as shatavari and milk thistle have been used to treat lactation 

insufficiency. In Ayurvedic medicine, a traditional system of medicine from India, herbs such as fenugreek 

and fennel have been used to promote lactation. In the Philippines, the leaves of the malunggay tree (Moringa 

oleifera) are commonly used as a galactagogue. In recent years, there has been growing interest in the use of 

natural galactogogues as an alternative to synthetic galactogogues. Natural galactogogues are generally 

considered to be safer than synthetic galactogogues, as they are less likely to cause side effects. However, the 

efficacy of natural galactogogues is not well-established, and more research is needed to determine their safety 

and effectiveness. 

A study conducted in Ghana reviewed 22 plants belonging to 13 families with regards to their 

medicinal values, information on lactation, and toxicity. The study found that some of the plants, such as the 

leaves of the Moringa oleifera tree, have been used for centuries to enhance lactation. Another study conducted 

in India found that fenugreek seeds were effective in increasing milk production in lactating mothers. The 

study also found that fenugreek seeds were safe and did not cause any adverse effects in the mothers or infants. 

MATERIALS AND METHODS 

This study employed a narrative literature review design to summarize and analyze scientific evidence 

regarding the efficacy and safety of local plants traditionally used as galactagogues to enhance breast milk 

production. The review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) framework to ensure transparency and methodological rigor. 

Search Strategy: 

Relevant studies were identified through electronic searches conducted in PubMed, ScienceDirect, Scopus, 

Google Scholar, and SpringerLink databases. The search was limited to articles published between 2018 and 

2023 using combinations of the following keywords: “local plants,” “galactagogue,” “breast milk 

production,” “lactation,” and “traditional medicine.” Boolean operators “AND” and “OR” were applied to 

refine search results. 

 

Inclusion and Exclusion Criteria: 

Studies were included if they (1) investigated the use of local or traditional plants to increase breast milk 

production; (2) involved human subjects or relevant experimental models; (3) provided quantitative or 

qualitative outcomes related to milk production, prolactin levels, or infant growth; and (4) were published in 

English or Indonesian. Exclusion criteria included duplicate records, review papers without primary data, 

studies unrelated to galactagogues, and publications lacking methodological clarity. 

Data Extraction and Analysis 

Data were extracted systematically using a structured extraction sheet, including information on author, year, 

country, study design, plant species, intervention type, dosage, duration, outcomes, and reported side effects. 

A total of 34 eligible articles were selected for synthesis. The extracted data were analyzed descriptively, 

focusing on similarities and differences in plant types, mechanisms of action, efficacy, and safety profiles. 

 

RESULTS AND DISCUSSION 

A total of 34 articles were retrieved from the current page, which is a search result of the term “local plants 

as galactogues” in a scientific database. The articles were published between 2018 and 2023, and covered 

various countries and regions, such as Ghana, Myanmar, India, Indonesia, Iran, Turkey, Nigeria, Ethiopia, 

Brazil, and China. 

The articles reported the use of different local plants as galactogogues, such as garlic, fenugreek, fennel, 

papaya, katuk, moringa, nigella, ginger, turmeric, caraway, anise, basil, and many others. Some of the plants 

were used alone, while others were used in combination or as part of a formula or recipe. 

The articles used different methods and outcomes to evaluate the efficacy of local plants as 

galactogogues, such as measuring the volume, composition, or quality of breast milk; assessing the weight 

gain, growth, or health of the infants; surveying the satisfaction, perception, or experience of the mothers; or 

comparing the effects of local plants with placebo, control, or other interventions. 

The articles showed mixed results on the efficacy of local plants as galactogogues, with some reporting 

positive, negative, or no significant effects. The results were influenced by various factors, such as the type, 

dose, duration, and form of local plants used; the characteristics, compliance, and expectations of the mothers; 

the design, sample size, and quality of the studies; and the confounding, bias, or limitations of the data. 
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1. Local Plants Used as Galactogogues 

Moringa leaf 

Moringa oleifera, also known as the drumstick tree, is a plant that has been used for centuries in 

traditional medicine to promote lactation. The leaves of the Moringa oleifera tree are commonly used as a 

galactagogue in the Philippines. A study conducted in Ghana reviewed 22 plants belonging to 13 families with 

regards to their medicinal values, information on lactation, and toxicity. The study found that the leaves of the 

Moringa oleifera tree have been used for centuries to enhance lactation(Bekoe et al., 2018). 

Moringa oleifera is rich in nutrients such as vitamins A, C, and E, calcium, and iron, which are essential 

for lactating mothers(Raguindin et al., 2014). The leaves of the Moringa oleifera tree contain phytochemicals 

such as flavonoids, alkaloids, and phenolic acids, which are believed to stimulate milk production(Raguindin 

et al., 2014). A study conducted in the Philippines found that mothers who consumed Moringa oleifera leaves 

had a significant increase in milk production compared to those who did not consume the leaves(King et al., 

2013). 

While Moringa oleifera is generally considered safe, there is limited scientific evidence to support its 

efficacy as a galactagogue. More research is needed to determine the safety and effectiveness of Moringa 

oleifera as a galactagogue (Fungtammasan & Phupong, 2021). It is also important to note that the use of 

Moringa oleifera as a galactagogue should be done under the guidance of a healthcare professional. 

Katuk leaf 
Katuk (Sauropus androgynus (L) Merr) is a shrub that belongs to the Euphorbiaceae family. Katuk 

leaf itself is a galactagogue that is believed by the traditional public to increase breastmilk production. Recent 

studies found that Katuk leaf contains several compounds that are useful for the synthesis and production of 

breastmilk (Khairani et al., 2021). 

A study conducted in Indonesia found that Katuk leaf extract can increase the breastfeeding quality 

and prolactin level in breastfeeding women. Another study conducted in the Philippines found that mothers 

who consumed Katuk leaves had a significant increase in milk production compared to those who did not 

consume the leaves(Fungtammasan & Phupong, 2021). 

While Katuk leaf is generally considered safe, there is limited scientific evidence to support its efficacy 

as a galactagogue. More research is needed to determine the safety and effectiveness of Katuk leaf as a 

galactagogue (Zulkarnain et al., 2024). It is also important to note that the use of Katuk leaf as a galactagogue 

should be done under the guidance of a healthcare professional. 

Katuk leaf is a plant that has been used for centuries in traditional medicine to increase breast milk 

production. It is also known as Sauropus androgynus and is native to Southeast Asia. The leaves of the plant 

are rich in vitamins and minerals, including vitamin A, vitamin C, calcium, and iron (Lutfiani & Nasrulloh, 

2023). 

Several studies have been conducted to investigate the effectiveness of Katuk leaf as a galactagogue. 

One such study was conducted by Laeli Lutfiani and Nanang Nasrulloh from the Department of Nutrition, 

Faculty of Public Health, Universitas Airlangga, Indonesia. The study aimed to identify the total flavonoids 

and antioxidant activity of Torbangun flour, Katuk flour, and food bar Torbangun Katuk products and to 

analyze the effectiveness of Torbangun Katuk food bar in breastfeeding mothers. The study found that 

Torbangun flour and Katuk flour have the potential as food additives to increase breast milk 

production(Lutfiani & Nasrulloh, 2023). 

Another study conducted by S. K. Giri and colleagues investigated the effect of Katuk leaf extract on 

milk production in lactating rats. The study found that the extract significantly increased milk production in 

the rats (Handayani et al., n.d.; Soka et al., 2010). 

Mung beans 

Mung beans are a type of legume that have been used for centuries in traditional medicine to increase 

breast milk production. They are also known as Vigna radiata and are native to India (Agestika, 2021). Several 

studies have been conducted to investigate the effectiveness of Mung beans as a galactagogue. One such study 

was conducted by Iskari Ngadiarti and colleagues from the Department of Nutrition, Faculty of Public Health, 

Universitas Airlangga, Indonesia. The study aimed to explore the effect of Sauropus androgynus, papaya 

leaves, and mung beans as mixed galactagogue drinks on breastmilk volume, frequency, and duration among 

urban postpartum mothers in Jakarta. The study found that the new galactagogue mixed drink consumption 

has the potential to increase breastmilk production and enhance a mother’s confidence to continue 

breastfeeding (Agestika, 2021). 
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Another study conducted by Foong SC and colleagues investigated the effect of oral galactagogues 

(natural therapies or drugs) for increasing breast milk production in mothers of non-hospitalised term infants. 

The study found that Mung beans have the potential to increase breast milk production (Handayani et al., n.d.; 

Soka et al., 2010).  

Soybeans 

Soybeans are a type of legume that have been used for centuries in traditional medicine to increase 

breast milk production. They are also known as Glycine max and are native to East Asia . Several studies have 

been conducted to investigate the effectiveness of Soybeans as a galactagogue (de Almeida Brasiel et al., 

2020). One such study was conducted by S. K. Giri and colleagues from the Department of Biochemistry, 

Kasturba Medical College, India. The study aimed to investigate the effect of soybean extract on milk 

production in lactating rats. The study found that the extract significantly increased milk production in the rats 

. Another study conducted by M. A. O. El-Fiky and colleagues investigated the effect of soybean 

supplementation on milk production in lactating women. The study found that soybean supplementation 

significantly increased milk production in the women(Nice, 2011).  

Mechanism of Action 

Explanation of how local plants work as galactogogues 

Galactogogues are substances that promote lactation in humans and other animals. There are many local plants 

that have been used as galactogogues for centuries. However, the mechanism of action of these plants is not 

well understood. A scoping review published in SpringerLink highlights the clinical research performed 

globally involving plant galactagogue to better inform medical practitioners, lactation consultants, nursing 

mothers, communities, and relevant personnel on practicing, guidelines, policymaking, and research (Kwan & 

Abdul-Rahman, 2021). The review examined the evidence supporting different plants’ galactagogic activity 

through clinical studies around the globe. A total of 14 types of plants have undergone clinical studies in the 

past decade to verify their galactagogic activity. All but two showed a positive effect on promoting milk 

production.  

According to a chapter published in IntechOpen, the recommended diet for human infants within the 

first 6 months of life is breast milk. However, mothers who have attempted to pursue exclusive breastfeeding 

can attest to numerous nutritional and non-nutritional challenges mainly resulting in insufficient milk 

production (hypogalactia) or the absence of milk production (agalactia) 2. There are very few and officially 

recommended orthodox drugs to increase lactation. The most widely used galactagogues being 

chlorpromazine, sulpiride, metoclopramide, and domperidone are associated with very high incidences of 

unpleasant side effects including their extra-pyramidal effects in both mother and infant (Bekoe et al., 2018; 

Kousar & Pattan, n.d.; Penagos Tabares et al., 2014). Therefore, there is a need to keep searching for more 

acceptable galactagogues. 

The chapter also reviews current literature on medicinal plants used within the local Ghanaian 

community to enhance lactation. A total of 22 plants belonging to 13 families were reviewed with regards to 

their medicinal values, information on lactation, and toxicity. The plants mentioned include Annona 

senegalensis, Cissus populnea, Cymbopogon citratus, Gongronema latifolium, Moringa oleifera, and 

Vernonia amygdalina (Bekoe et al., 2018). 

Annona senegalensis is locally harvested in Ghana and Benin, and the leaves are steeped in hot water for tea. 

It is used in the treatment of stomach aches, nausea, and fever. The leaves and immature flowering stems have 

antibiotic, laxative, and vermifuge activities 2. Cissus populnea is a woody climber that is found in the 

savannah regions of West Africa. The leaves are used to treat a variety of ailments, including diarrhea, 

dysentery, and fever. The plant is also used to treat infertility and to promote lactation in nursing mothers 2. 

Cymbopogon citratus, commonly known as lemongrass, is a tropical plant that is native to Southeast Asia. It 

is used in traditional medicine to treat a variety of ailments, including fever, headache, and stomachache. It is 

also used as a galactagogue in some cultures. Gongronema latifolium is a leafy vegetable that is native to 

West Africa. It is used in traditional medicine to treat a variety of ailments, including malaria, diabetes, and 

hypertension. It is also used as a galactagogue in some cultures 2. Moringa oleifera is a tree that is native to 

India and is now widely cultivated in tropical and subtropical regions around the world. It is used in traditional 

medicine to treat a variety of ailments, including anemia, arthritis, and diabetes. It is also used as a galactagogue 

in some cultures 2. Vernonia amygdalina is a shrub that is native to West Africa. It is used in traditional 

medicine to treat a variety of ailments, including malaria, diabetes, and hypertension. It is also used as a 

galactagogue in some cultures (Bekoe et al., 2018; Kousar & Pattan, n.d.; Penagos Tabares et al., 2014). 
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The possible mechanisms of action of local plants as galactogogues are not fully understood, but they may 

involve several pathways, such as: Hormonal: Some local plants may contain phytoestrogens, 

phytoprogestins, or other compounds that can mimic or modulate the effects of estrogen, progesterone, 

prolactin, oxytocin, or other hormones that regulate lactation. For example, fenugreek, fennel, and anise may 

act as phytoestrogens and increase prolactin levels, while garlic, ginger, and turmeric may stimulate oxytocin 

release and enhance milk ejection. 

Nutritional: Some local plants may provide essential nutrients, such as vitamins, minerals, antioxidants, or 

fatty acids, that can support the synthesis, secretion, or quality of breast milk. For example, moringa, papaya, 

and katuk may be rich in vitamin A, C, E, or beta-carotene, which can improve the immune and anti-infective 

properties of breast milk, while nigella, basil, and caraway may contain omega-3 or omega-6 fatty acids, which 

can enhance the brain and eye development of the infants. 

Pharmacological: Some local plants may have pharmacological effects, such as anti-inflammatory, anti-

microbial, anti-oxidant, anti-diabetic, or anti-hyperlipidemic, that can influence the health and metabolism of 

the mothers and the infants, and indirectly affect lactation. For example, garlic, ginger, and turmeric may have 

anti-inflammatory and anti-microbial effects, which can prevent or treat mastitis, a common cause of low milk 

supply, while fenugreek, nigella, and caraway may have anti-diabetic and anti-hyperlipidemic effects, which 

can improve insulin sensitivity and lipid profile, and reduce the risk of metabolic syndrome or gestational 

diabetes, which can impair lactation. 

 

Efficacy of Local Plants as Galactogogues 

Summary of studies that have investigated the efficacy of local plants as galactogogues 

Author Title Local plants as 

galactogogues 

Emelia Oppong 

Bekoe et al. 

Medicinal Plants Used as Galactagogues Garlic, fenugreek, goat’s 

rue, milk thistle, etc. 

Kathleen A. 

Marinelli and Ruth 

A. Lawrence 

Common Herbs and Foods Used as 

Galactogogues 

Cnicus benedictus, Vitex 

agnus-castus, Foeniculum 

vulgare, etc. 

Abolfazl Bayrami 

et al. 

The effect of fennel on milk secretion in 

Iranian mothers: A randomized double-

blind placebo-controlled clinical trial 

Foeniculum vulgare 

 

Safety of Local Plants as Galactogogues 

Overview of the safety of local plants as galactogogues 

The safety and adverse effects of local plants as galactogogues are also not well established, but they 

may depend on several factors, such as the type, dose, duration, and form of local plants used; the individual 

variability, sensitivity, and allergy of the mothers and the infants; the interactions, contraindications, or 

precautions of local plants with other drugs, herbs, or supplements; and the quality, purity, or contamination 

of local plants or their products. 

Some of the common adverse effects reported by the mothers or the infants after using local plants 

as galactogogues are gastrointestinal disturbances, such as nausea, vomiting, diarrhea, flatulence, or abdominal 

pain; allergic reactions, such as rash, itching, swelling, or anaphylaxis; or changes in the taste, smell, or color 

of breast milk or urine. Some of the rare or serious adverse effects reported are hypoglycemia, hypotension, 

bleeding, liver toxicity, or seizures. 

Some of the precautions or contraindications for using local plants as galactogogues are 

pregnancy, diabetes, hypertension, bleeding disorders, thyroid disorders, liver disorders, kidney disorders, or 

history of allergy or asthma. Some of the interactions or incompatibilities of local plants with other drugs, 

herbs, or supplements are anticoagulants, antiplatelets, antidiabetics, antihypertensives, thyroid hormones, 

oral contraceptives, or other galactogogues 

The implications and recommendations of using local plants as galactogogues are as follows: 

For mothers: Local plants may be a potential option for mothers who want to increase their milk supply or 

enhance their breastfeeding experience, especially if they have limited access, affordability, or acceptability to 

other sources of galactogogues. However, mothers should consult their health care providers before using local 

plants as galactogogues, and be aware of the possible benefits, risks, and alternatives. Mothers should also 

monitor their milk production, infant growth, and any adverse effects, and report any concerns or problems to 
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their health care providers. Mothers should also follow the recommended breastfeeding practices, such as 

frequent, effective, and exclusive breastfeeding; proper positioning and latching; adequate hydration and 

nutrition; and avoiding stress and smoking. 

For health care providers: Health care providers should be knowledgeable and respectful of the use 

of local plants as galactogogues by the mothers, and provide them with evidence-based, individualized, and 

culturally sensitive information, education, and counseling. Health care providers should also assess the need, 

suitability, and safety of local plants as galactogogues for each mother, and prescribe or recommend the 

appropriate type, dose, duration, and form of local plants, as well as the monitoring and follow-up plan. Health 

care providers should also be alert for any adverse effects, interactions, or complications of local plants as 

galactogogues, and manage them accordingly. 

For researchers: Researchers should conduct more rigorous, high-quality, and large-scale clinical 

studies to evaluate the efficacy, safety, and mechanisms of action of local plants as galactogogues, using 

standardized, validated, and relevant methods and outcomes. Researchers should also explore the diversity, 

availability, and accessibility of local plants as galactogogues in different countries and regions, and the factors 

that influence their use, acceptance, and preference by the mothers. Researchers should also collaborate with 

other stakeholders, such as policy makers, health care providers, traditional healers, and industry partners, to 

ensure the quality, regulation, and dissemination of local plants as galactogogues. 

CONCLUSION 

Summary of the main findings of the literature review 

Implications for future research 

Local plants are widely used as galactogogues by lactating mothers in different countries and regions, 

but their efficacy and safety are not well established. More research is needed to provide evidence-based, 

individualized, and culturally sensitive guidance and support for the use of local plants as galactogogues. Local 

plants may be a potential option for mothers who want to increase their milk supply or enhance their 

breastfeeding experience, but they should be used with caution and consultation with health care providers. 
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ABSTRACT 

Background: Patients who are admitted to the ICU are patients with critical conditions; therefore, there 

is a higher level of anxiety in the patient's family. One of the efforts or roles of nurses to reduce anxiety 

in the families of ICU patients is to show caring behavior.   Caring behavior of nurses is an attitude of 

concern shown by health workers, especially nurses, towards patients and families. Family is the main 

support that is very important for the patient's recovery; if support is not obtained, it will affect the 

patient's healing process. One of the efforts or roles of nurses to reduce anxiety in the families of ICU 

patients is to show caring behavior. Objective: To determine the Relationship between the Caring 

Behavior of Nurses and Family Anxiety in the Intensive Care Unit of Dr. Dradjat Prawiranegara 

Hospital, Serang Regency. Methods: This study used a correlational analytical design of a cross-

sectional approach. The research sample used purposive sampling with a total of 39 respondents. This 

research was carried out in the ICU of Dr. Drajat Prawiranegara Hospital in Serang Regency on March 

8-24, 2024. The research instrument used a nurse caring behavior questionnaire based on a modified 

CBA and a HARS anxiety level questionnaire. Research Results: The results of the study showed that 

there was a relationship between nurses' caring behavior and ICU family anxiety. 

 

Keywords: ICU Family, Caring Behavior, Anxiety 
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INTRODUCTION 

Anxiety can be experienced when there are family members who are hospitalized. Family is the 

main support that is very important for the patient's recovery; if support is not obtained, it will affect 

the patient's healing process. Anxiety will arise automatically if there is excessive worry and fear. 

Anxiety disorder is a person's mental state characterized by excessive, protracted, and difficult-to-

control. Anxiety can be said to be a feeling of fear or worry; it is a response to a stimulus  (Kemenkes, 

2023) external and internal. Anxiety has levels that are mild, moderate, severe, and panic (Videbeck , 

2020). A person who experiences anxiety will feel worried about various things, as well as a family that 

feels anxious about being treated in the ICU. A family is a group of individuals who are in close contact 

continuously and interact with each other. Health problems in the family are interrelated, which means 

that the disease of one family member will affect all family members, and the roles of family members 

will change. (Ningtyastuti, 2022) 

The results of the study involving 307 respondents found that 45.9% had a high prevalence of 

anxiety, a moderate anxiety level of 28.7% and a mild anxiety level of 25.4%. In Nigeria, the patient's 

family in the ICU room experienced a level of anxiety of 107 respondents. According to research 

(Bhatti, 2020)(Olabisi, 2020) Gufron, 2019), 54 respondents experienced severe anxiety, and 40 

respondents (74%) were some of the patients' close relatives. From this study, it was found that the 

category with mild anxiety levels was 16 respondents (36.4%), but it was also found with moderate 

anxiety as many as 12 respondents (27.3%), the level of mild to moderate anxiety was more experienced 

by the patient's family and the level of severe anxiety as many as 6 respondents (13.6%) was seen from 

the response of families who looked restless, tense, had difficulty sleeping and were difficult to be asked 

to make a choice. Therefore, if the patient's family experiences anxiety, it will have a bad impact on the 

patient's condition because the family will not be able to make a quick and appropriate decision 

regarding the action to be given to the patient. One of the efforts or roles of nurses to reduce anxiety in 

the families of ICU patients is to show behavior (Mariati,dkk, 2022). 

The level of worry will increase if the family is admitted to the ICU. The longer the patient is 

treated, the more family anxiety increases, so this affects the patient's condition.  (Rosidawari, 

2019)Intensive Care Unit (ICU) is part of the existing room in the hospital, where this room has special 

care that requires special staff, special skills, and special equipment. Patients who are treated in the ICU 

are patients with critical conditions; therefore, there is a higher level of anxiety in the patient's family. 

The needs of ICU patients are cardiac resuscitation measures, which include life support for vital 

functions such as Airway (airway function), breathing (respiratory function), circulation (circulation 

function), Brain (brain function), and other organ functions. In the ICU, nurses have to deal with 

families who have anxiety. (Dewi, 2019) 

Ulhakim & Windi Firdaus (2018) said that meeting the needs of critical patients and families is 

very important.  The needs of the family that must be met while waiting for the patient are related to 

information on the patient's illness, mental support from ICU staff, family comfort, closeness to the 

patient, and guarantees so that this will prevent anxiety in the ICU patient's family. It is important for 

nurses or staff in the ICU to meet the needs of patients and families related to information, and so on. 

To reduce anxiety in patients and patients' families, health workers, especially nurses, need to play a 

role.  

Caring is a universal phenomenon that deals with the way a person thinks, feels, and behaves 

when dealing with others. Caring is the heart of nursing. The attitude of concern shown by health 

workers, especially nurses, towards patients is called behavior (Priyoto, 2015) Caring nurse. This 

behavior is carried out when providing nursing care by taking care of patients with sincerity, 

compassion, sincerity, and providing support, both through communication and direct actions. Nurses 

must apply behaviors (Kusnanto, 2019) caring for the patient and the patient's family. When treating 

trauma patients with critical conditions, nurses take action as much as possible for the patient in total 

and always provide moral, spiritual support, motivation for the patient's recovery, as well as provide 

opportunities for the patient's family to accompany him during the treatment period, and can create 

comfort and calm for the patient. Behaviour (Imaculata, 2020)Caring Nurses can be applied to clients 

and families in providing nursing services.  

Based on a preliminary study conducted in January 2024 at the ICU of dr. Dradjat Prawiranegara 

Hospital, Serang Regency, on 6 patient families with interview and observation methods to the patient's 



Journal Proceedings Banten International Conference 

on Health Advancement & Research (BINAR) 

 

1st  BINAR | 62  

 

Vol.1 No.1, 2026 

 

family, it was found that 3 families experienced moderate anxiety because even though the family had 

received caring behaviors nurses by getting information related to the patient's condition regularly, there 

is 1 family that experiences severe anxiety related to the patient's condition with family obstacles in 

waiting for the patient 24 hours, there are 2 families who experience mild anxiety related to the 

condition of patients treated in the ICU who are stable. The results of interviews with 6 families of 

patients who were treated in their ICU room showed anxiety, fear, and worry while waiting for patients 

outside the ICU room.  Based on the results of observations, the family's response varied from crying, 

rejecting, confusion, praying, or even feeling hopeless and leaving everything to God. The results of 

observations to nurses as for nurses in the ICU found that there were nurses who did not explain related 

to the patient's developmental condition, and nurses focused more on patients with declining conditions.  

Based on a survey obtained from the Medical Record Room of Dr. Dradjat Prawiranegara Hospital, 

Serang Regency, data was obtained in the last 3 months, as many as 169 patients were treated in the 

ICU. Based on the above background, the researcher is interested in conducting research entitled The 

Relationship between Caring Nurse Behavior and Family Anxiety in the Intensive Care Unit (ICU) of 

Dr. Dradjat Prawiranegara Hospital, Serang Regency. 

  

RESEARCH METHODS 

 

This research method uses a correlational analytical design of a cross-sectional approach. A cross-

sectional research objective is a research design in which the two variables are measured simultaneously 

over time intervals. In this study, purposive sampling was used with a total of 39 respondents. This 

research was conducted on March 8-24, 2024, at the ICU of Dr. Drajat Prawiranegara Hospital in Serang 

Regency. The research instrument used a behavioral questionnaire (Sinaga, 2017)Caring nurses based 

on the CBA modified and HARS anxiety level questionnaire. chi-square test used for univariate and 

bivariate analysis in this study.  

 

RESEARCH RESULTS 

 

 The results obtained in this study were obtained from 39 respondents. The following are the 

results obtained: 

 
Table 1. Frequency Distribution of Responders of Caring Nurse Behavior in the ICU Room of Dr. Dradjat 

Prawiranegara Hospital, Serang Regency (n=39) 

Variabel Category Frequency (f) 
Percentage 

(%) 

    

Caring 

Behavior  

Good 

Enough 

Less 

Total 

34 

5 

0 

39 

87.2 

100.0 

  

In Table 1, showing the results of the frequency distribution of respondents, there is a caring 

behavior of nurses, showing that the caring behavior of nurses is good, as many as 34 respondents 

(87.2%), higher than the behavior of caring nurses is sufficient, and there is no less caring behavior of 

nurses.  

 

Table 2. Distribution of Frequency of Anxiety Level Respondents in the ICU Room of Dr. Dradjat 

Prawiranegara Hospital, Serang Regency (n=39) 

Variabel Category Frequency (f) Percentage (%) 

Anxiety Level 

Light  

Keep  

Heavy  

Total 

31 

6 

2 

39 

79.5 

94.9 

100.0 
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In Table 2. Showing the results of the distribution of the frequency of respondents having 

anxiety in the patient's family, it showed that the level of mild family anxiety was higher, as many as 

31 respondents (79.5%), from the levels of moderate and severe anxiety.  

 
Table 3. Results of Bivariate Analysis of the Relationship between Nursing Caring Behavior and Family 

Anxiety in the Intensive Care Unit of Dr. Dradjat Prawiranegara Hospital, Serang Regency (n=39) 

 

 

Based on table 3. it can be seen that 39 respondents had caring nurse behaviors with a mild 

anxiety level of 28 (71.8%), moderate anxiety as much as 6 (15.4%), and severe anxiety 0 (0.0%), while 

nursing caring behavior was sufficient with a mild anxiety level of 3 (7.7%), no moderate anxiety 

(0.00%), and severe anxiety as much as 2 (5.1%).  

 

DISCUSSION 

 

1. Caring Behavior   

Based on behavioral frequency distribution, caring nurses at Dr. Dradjat Prawiranegara 

Hospital, Serang Regency, there are 34 (87.2%) nurses who behave caring well, while 5 (12.8%) of 

the nurses had a good Caring enough. According to the researcher, the behavior of nurses in the 

ICU has been in the good category and can be related to the standard of nursing services that require 

nurses to behave caring. This is relevant according to Indiriana et al. (2023), behavior Caring 

obtained in the study, as many as 27 (77.1%) respondents who received Caring as good. Meeting 

the needs of the families of critical patients is very important because if the family does not get 

what the family needs while waiting in the ICU, related to information on the patient's disease 

development, mental support from ICU staff, a sense of comfort felt while waiting for the patient, 

proximity to the patient, and service assurance. (Ulhakim & Firdaus, 2018) 

According to Kusnanto (2019), caring behavior is a nurse's caring attitude towards patients 

when providing nursing care by providing comprehensive, serious, and compassionate care to 

clients, effective communication, and support, both directly and indirectly. The family statement 

said that if the nurse at Dr. Dradjat Prawiranegara Hospital in Serang Regency is kind and friendly 

to the family and provides information related to patient development that makes the family 

confident in the nurse, this caring behavior of the nurse can affect anxiety in the family. The results 

of the study showed that as many as 87.2% of the patients' families in the ICU room of Dr. Dradjat 

Prawiranegara Hospital, Serang Regency, stated that the caring behavior of nurses had been carried 

out well by the nurses in the ICU room. 

  

2. Anxiety Level  

Based on the distribution of the frequency of anxiety of ICU patients at Dr. Dradjat 

Prawiranegara Hospital, Serang Regency, in the families of patients treated in the ICU, there were 

2 (5.1%) families who experienced severe anxiety, 6 (15.4%) families with moderate anxiety, and 

as many as 31 (79.5%) families of patients in the ICU room who experienced mild anxiety. 

According to the researcher, family anxiety in the ICU has been in the category of mild anxiety 

because the family receives good caring behavior of nurses. This study is relevant to the research 

of Samarang & et al. (2023) families have their own perception of ICU care, where patients who 

are treated in the ICU are in poor or critical condition. This is why the patient's family in the ICU 

has high anxiety. 

Caring 

Behavior 

Variables  

Anxiety levels 

Light Keep Heavy Total 
P 

Value 

 N % N % N % N %  

Good  

Enough 

28 

3 

71.8% 

7.7% 

6 

0 

15.4% 

0.0% 

0 

2 

0.0% 

5.1% 

34 

5 

87.2% 

12.8% 

0.001 

Total  31 79.5% 6 15.4% 2 5.1% 39 100.0%  
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Anxiety problems in the families of patients who are treated in the ICU are very important to 

pay attention to because in the treatment of patients and their families is a unit that cannot be 

separated from each other. It can be concluded from the results of this study that the patient's family 

in the ICU of Dr. Dradjat Prawiranegara Hospital, Serang Regency, experienced mild anxiety, 

totaling 31 (79.5%) families. (Rosidawari & Hodijah, 2019) 

 

3. The Relationship of Caring Behaviors of Nurses to Anxiety  

This study discusses the relationship between nursing caring behavior and the patient's family 

anxiety in the ICU room of Dr. Dradjat Prawiranegara Hospital, Serang Regency. Families who 

wait for patients in the ICU room of Dr. Dradjat Prawiranegara Hospital, Serang Regency, get good 

nursing care behavior, which makes the family experience mild anxiety. Caring behavior is very 

important for patients and families; meeting the needs of critical patients' families is very important. 

According to Lukmanulhakim & Firdaus (2018), this can increase the anxiety felt by the family, so 

that this situation allows the family to not be able to perform its role optimally as a support for the 

patient's system, as well as a decision-maker who will be carried out on the patient. Therefore, 

nurses need to meet the needs of the patient's family; one of the roles of nurses is to show good 

caring behavior towards the patient's family. According to Purnani (2022), caring behavior can be 

realized by nurses in small matters, such as greeting patients, calling patients' names, asking about 

patient complaints, making eye contact, and touching patients if needed so that patients do not feel 

only as objects but as subjects whose existence is acknowledged. 

Based on the results of Chi-Square in Table 5.3 on the Relationship between  Nursing Caring  

Behavior and Family Anxiety in the Intensive Care Unit of Dr. Dradjat Prawiranegara Hospital, 

Serang Regency, it shows that the result is a value of p = 0.001 which says that the p  value is less 

than a (0.05) Therefore, it can be said that Ho was rejected and Ha was accepted or there was a 

significant relationship between the caring behavior of the nurse and the family's anxiety in the ICU 

room of dr. Dradjat Prawiranegara Hospital, Serang Regency. There is a relationship that can be 

interpreted that the caring behavior of nurses is good, so that the level of family anxiety in the ICU 

room of Dr. Dradjat Prawiranegara Hospital, Serang Regency, is categorized as having mild 

anxiety.  

 

 

CONCLUSIONS AND SUGGESTIONS  

 

Based on the results of the research on the Relationship between Caring Nurse Behavior and 

Family Anxiety in the Intensive Care Unit  of dr. Dradjat Prawiranegara Hospital, Serang Regency, it 

can be concluded as follows: 

1. Most of the caring behaviors of nurses were good, as many as 34 (87.2%) respondents out of 39 

respondents in the ICU room of dr. Dradjat Prawiranegara Hospital, Serang Regency. 

2. There was a level of family anxiety in the ICU room of Dr. Dradjat Prawiranegara Hospital, Serang 

Regency, as many as 31 (79.5%) respondents experienced mild anxiety, moderate anxiety, as many 

as 6 (15.4%) respondents, while there were 2 (5.1%) experienced severe anxiety. 

3. This study found a meaningful relationship between the caring behavior of Nurses with Family 

Anxiety in the Intensive Care Unit of Dr. Dradjat Prawiranegara Hospital, Serang Regency, with a 

result of p=0.001.  

 

It is hoped that the results of this research can be the basis for further research on this topic with 

different methods, with more samples, and in different hospitals. 
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ABSTRACT 

Patients undergoing hemodialysis experience pruritus characterized by itching that interferes with comfort, 

causing skin damage and infection. The purpose of this study was to determine the effect of gentle massage 

using coconut oil to reduce uremic pruritus in patients with chronic renal failure. The study design was a quasi-

experimental study with a pre-post-test design with a control group. The sampling technique used purposive 

sampling, the number of samples was 36 respondents with each group of 18 people. The intervention group 

was given a gentle massage using coconut oil, while the control group was only given coconut oil. The 

assessment of pruritus used Data analysis used a Paired T test with a significance level of α ≤ 0.05. The results 

showed a decrease in the average degree of uremic pruritus in the intervention group by 3,444 and in the control 

group by 2,222 with a mean difference of 1.2. The results of the Mann U Whitney test (p 0.000 < α ≤ 0.05 

indicate that there is a difference in the average degree of pruritus. It means that there is an effect of soft 

massage using Virgin Coconut Oil (VCO) on the reduction of uremic pruritus in patients with chronic kidney 

disease at RSUD Dr. M Yunus Bengkulu. Soft massage using VCO needs to be recommended to reduce itching 

symptoms due to increased uremia in patients with kidney failure. 

Keywords: Soft Massage, Virgin Coconut Oil, Uremic Pruritus 

 

INTRODUCTION 

Indonesia Sehat 2025 has a mission to maintain and improve the service health of individuals, families, 

and communities to have degrees of optimal health. This moment, efforts to achieve the vision and mission of 

an Indonesia Sehat 2025 still experiences various constraints due to high problems and degenerative disease. 

One of which is chronic kidney disease (Puspitaningrum et al ., 2018) . CKD is a condition characterized by 

declining kidney function with a Glomerular Filtration Rate (GFR) < 60 mL/min/1.73 m², or there is a sign 

of kidney damage for 3 months or more. If the continued decline in GFR continues until it is not enough from 

15 mL/min/1.73 m², then somebody will experience End Stage Renal Disease (ESRD), or the kidney will no 

longer be able to maintain its function (Webster et al ., 2017) . 

The Institute for Health Metrics and Evaluation (IHME) reported that in 2017 there were 697.5 million 

cases of CKD in the world, and it became the reason for the 12th death. The country of Indonesia entered the 

top 12 countries with the most common cause of CKD in the world (IHME, 2020). Based Health Research 

data show that the prevalence of CKD in Indonesia is 0.38%, or 713,783 cases, and the prevalence of CKD in 

Bengkulu Province is 0.43%, or 5175 cases (Ministry of Health of the Republic of Indonesia, 2018). It can be 

concluded that CKD in Bengkulu province exceeds the national prevalence number. 
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People with CKD will experience increased in urea and creatinine resulting from failure of kidney 

function to secrete the remaining substance metabolism in the body (Smeltzer & Bare, 2013). Increased levels 

of urea in the body can cause disruption in organ functions, such as disturbances in fluid and electrolyte, skin, 

metabolic-endocrine, neuromuscular, cardiovascular, pulmonary, gastrointestinal, hematological, and 

immunological functions (Jameson et al ., 2015) . 

Enhanced levels of urea in CKD sufferers can cause known pruritus with the terms "uremic pruritus," 

"renal pruritus," or "chronic kidney disease-associated pruritus" (CKD-AP)(Djuanda, 2010). Pruritus is a 

uncomfortable in the skin and causes a desire for scratching. Characteristics of uremic pruritus are the existence 

of itching that makes worse at night and during the day, dry skin, peeling skin, cracks in the epidermis, and 

changes in the pigmentation of the skin (Ur Rehman et al ., 2021). Generally, uremic pruritus can vary from 

an itchy, attack on the back, face, and arms (Simonsen et al ., 2017) . 

According to the Dialysis Outcomes and Practice Pattern Study (DOPPS), 42% of patients on 

hemodialysis experience pruritus. As many as 50-100% of patients with chronic kidney failure have at least 

one change in the skin, and the prevalence of uremic pruritus is reported as 22%-84% in patients undergoing 

hemodialysis (Min et al ., 2016).  

Some other studies report that the incidence of pruritus reached 41.9% - 67% of patients who experience end-

stage kidney disease undergoing hemodialysis. Riza's research (2012) reported that pruritus occurred in 70.5% 

of patients on hemodialysis (Wahyudin et al , 2020) . The study by Shawky, Hamid, & Khedr (2021) on 50 

CKD patient at Al-Agouza Hospital stated that 25% of CKD patient  suffer mild pruritus, 50% moderate 

pruritus, and 25% severe pruritus. The research by Sembiring, Nasution, & Ariani (2021) on 49 CKD patient  

at Haji Adam Malik General Hospital, Medan, stated that 25.51% experienced mild pruritus, 58.16% moderate 

pruritus, and 16.33% severe pruritus. 

  Pruritus, or an itching sensation, that appears becomes a very annoying problem for skin quality, sleep, 

and daily activity for CKD sufferers (Shaikh et al ., 2019) . The research conducted by Rehman, Munib, 

Ramadas, & Khan (2018) reports that 81.3% of patient who experienced pruritus experienced sleep disorder. 

Research by Juanda (2017) mentions that pruritus gives a feeling of discomfort, confusion, and a lack of belief 

in self-patience. This condition can lead to more psychosocial problems. There is little tendency  that the 

patient will experience mental well-being disorder (Oxtavia et al ., 2017) . The psychological impact, Yonathan 

& Darmawan (2021) note that CKD patient with pruritus have increased risk of infections, wounds, 

calciphylaxis, acquired perforating dermatosis, and nephrogenic systemic fibrosis. More pruritus occure at 

home are often neglected and not treated appropriately (Rayner et al ., 2017) . Research conducted in 

hemodialysis units across 17 countries, involving 268 healthcare personnel, reveals that 69% of the health 

professionals neglects  the occurrence of pruritus in patients with CKD (Rayner et al ., 2017) . Research Aresi 

et al. (2019) mention that neglect is due to poor health considerations. They stated that the negligence was due 

to poor health considerations, prioritizing physiological treatment to overcome pruritus compared to the 

problem of itching (comfort) due to pruritus, the absence of patients complaining about pruritus to health 

workers, the perspective of health workers who consider pruritus not something that should be consulted. 

Pharmacological treatment is often used to reduce pruritus in clinical setting. Pharmacological 

treatment includes antihistamines, gabapentin, pregabalin, and nalfurafine hydroclorine. However, if 

pharmacological therapy is successful, pruritus symptoms will gradually decrease and disappear. This requires 

careful evaluation using alternative therapies and non-pharmacological intervention to effectively manage 

pruritus. Recommended therapies include regular moisturizing of the skin, the use of topical agents, and dietary 

modifications, which can provide comfort and improve the patient's whole quality of life. A study mentions 

that 68% of patients treat pruritus with topical antihistamines and corticosteroids, 28% use oral medication, 

and 18% do not take any action whatsoever (Rayner et al ., 2017) . 

According to the Nursing Intervention Classification (NIC), One of the choices of nursing intervention 

can be performed on patients with problems of damaged skin integrity given cutaneous stimulation. The type 

of stimulation such as massage, cold and hot stimulation, administration of menthol, and vibration (Bulechek 

, 2013). Nursing care interventions to manage pruritus include identifying and managing the discomfort caused 

by itching. Independent nursing care actions can performed by nurse at home include moisturizing damaged 

skin with essential oils and gentle, non-invasive massage to reduce pain and pruritus (Indonesian National 

Nurses Association, 2018) . 
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Giving cutaneous stimulation such as massage is a practical and easy intervention done to repair skin 

integrity and moisture. Massage therapy, is a branch of complementary medicine that is recommended as a 

therapy option. Massage is a non-pharmacological pain management technique that can relax the body and 

reduce pain or itching, promote comfort, calm nerves, and lower blood pressure. Furthermore, massage can 

have a therapeutic effect and reduce levels of cortisol, norepinephrine, and epinephrine, which stimulate the 

sympathetic nervous system (Daryaswanti, 2018) . Massage has many benefits for the body, especially when 

applied using coconut oil or Virgin Coconut Oil (VCO).(Mohebi et al ., 2018) . 

VCO is more effective in absorbing various water- and fat-soluble vitamins and minerals, such as 

magnesium and calcium. Several studies have shown that the MCT/MCFA (medium-chain fatty acids) in 

coconut oil can break down and digest lipids more thoroughly by enhancing metabolic enzymes (Quamila, 

2018). In addition, the use of VCO in topical aplication will react with bacteria on the skin to become free fatty 

acids as contained in sebum (skin oil), so that can protect skin from dangerous pathogenic microorganisms 

(Cahyati et al. 2015). 

A preliminary study conducted by researchers in internal medicine ward of Dr. M. Yunus Hospital in 

Bengkulu found that most CKD patients experienced pruritus both before and after undergoing hemodialysis. 

The pruritus scale ranged from moderate to severe, many patients experienced skin damage, lesion, cracked, 

red, and dryness. So far, treatment in the ward has only been given antihistamines to reduce itching, and 

sometimes patients have had liquid or powdered surgical ointment applied to the itchy skin area. None of the 

nurses in the ward have yet to give massage therapy and using coconut oil as an alternative therapy to treat 

uremic pruritus. 

Based on phenomena that have already been described, the researcher needs to know “the influence 

of soft massage using Virgin Coconut Oil (VCO) on reducing uremic pruritus in CKD patients after 

hemodialysis.” 

 

MATERIALS AND METHODS 

Types of research is a quantitative study with a quasi-experimental approach using a pre-test–post-test design 

with a control group. Study held in April-May 2022. Samples in this study are part of the CKD patients 

undergoing hemodialysis and experiencing uremic pruritus in the hemodialysis room of Dr. M. Yunus at 

Bengkulu Regional Hospital. Technique of sampling use of the purposive sampling technique which means 

the technique is taken based on criteria that have been determined by the researcher. Number of sample size 

of 36 people, with samples of each group totaling 18 people. The samples taken met the inclusion and exclusion 

criteria, including those undergoing hemodialysis, experiencing pruritus, and having no skin lesions or 

wounds. The massage technique was applied gently to the itchy areas (especially the hands, feet, and back). 

Massage was performed for 20 minutes three times a week, and VCO was administered three times daily at 

home. The degree of pruritus was measured using the 5D itch scale at pre and post intervention. Data analysis 

to measure the effect of the intervention on pruritus in group used the Wilcoxon test and between Mann U 

Whitney with a 95% confidence level. This research has been reviewed and declared ethically appropriate by 

the ethics commission of the Bengkulu Ministry of Health Polytechnic of Health. 

 

RESULTS AND DISCUSSION 

 
Table 1 Characteristics of Respondents and Equality

 

Variables 
Group 

p-value 
Intervention Control 

Age (year)    

Mean 51.83 53.22  

Min 

Max 

SD 

40 

70 

9,895 

40 

66 

8,048 

0.427* 

Gender 

Men 

Female 

 

11(61.1%) 

7 (38.9%) 

 

12 (66.7%) 

6 (33.3%) 

 

1,000** 
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Variables 
Group 

p-value 
Intervention Control 

Duration of HD (year)   

Mean 6.33 5.78  

Min 3 4 0.531* 

Max 10 9  

SD 2,326 1,517  

HD Frequency (week)   

Mean 2.00 2.00  

Min 2 2 1,000* 

Max 2 2  

SD 0.000 0.000  

Long-term CKD (year)   

Mean 6.56 6.22  

Min 3 5 0.769* 

Max 10 9  

SD 2,148 1,166  

Ureum Level    

Mean 116.33 110.50  

Min 78 88 0.326* 

Max 150 147  

SD 19,005 17,906  

Creatinine Levels   

Mean 10,68 8,67  

Min 3.3 5.2 0.064* 

Max 17.4 13.0  

SD 3.8374 2,4007  

*sign Mann U Whitney-Test, ** Chi square Test, 95%

 

Based on table 1, it was found that the average age of respondents was the age of entering old age (53 

years), more men (64%), the average length of HD was 6 years, the average frequency of HD was twice a 

week, the average length of CKD was 6 years, the average urea creatinine in the intervention group was the 

same, namely 116 gr/dL and the control group 111 gr/dL, and the creatinine level was different, in the 

intervention group 10.7 gr/dL and the control group 8.7 gr/dL.  The results of the equality test obtained p-

values for all variables above 0.05, which means there was no significant variation between the two groups 

(equivalent) before the study was conducted. 
 

Table 2 The Different of Reducing Pruritus within group 

 

The results of the study showed that the average value of uremic pruritus in the intervention group 

before the study was carried out was 11.51 and decreased to 11.67 and in the control group from 16.00 

decreasing to 13.78. The table show from each group that the results of the statystical test using wilcoxon test 

show a p-value in the group interventions and control groups, namely 0.000 (p-value < α 0.05), which means 

there is a significant difference in the average decrease in uremic pruritus score before and after the 

intervention. When comparing the second group based on statistical test results, the Mann U Whitney sample 

t-test shows a p-value of 0.020 (p-value < α 0.05), which means there is a significant difference between the 

average pruritus scores between group given a soft massage using VCO and the group that was only given 

Group 
Mean 

Pre-Post 

Mean Difference ± 

SD 
Low-Upper p-value 

Intervention (SM + 

VCO) 
15.11– 11.67 3,444± 1,294 2,801– 4,088 0.000* 

Control Group (VCO) 16.00–13.78 2,222± 1,309 1,571- 2,873 0.000* 
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VCO. The different mean is 2.111. Soft massage using VCO more effective 

reduce uremic pruritus compared VCO only in CKD patient. This study show results that intervention with 

soft massage using VCO can be more effective in lowering the evidenced pruritus score from the results, with 

an average decline in the higher pruritus score compared to only giving VCO, with a difference of 1.22. This 

is due to the combination; giving a soft massage using VCO will add a more positive and strong effect

 

Results of the analysis of the degree of pruritus in the group intervention before giving intervention is 

moderate pruritus, namely 94.4%, and after giving soft massage using VCO is still moderate pruritus, but can 

be lower namely 88.9%. The degree of pruritus in the group control before given intervention is moderate 

pruritus, 88.9%, and after being given partial VCO is moderate pruritus, which is still to 88.9%. So, the 

obtained difference average score of pruritus degree before and after the given treatment in the intervention 

group is 3.444, and the difference average score before and after the given treatment in the control group is 

2.222. Statistical test results show that effect soft massage using VCO for uremic pruritus obtained a p-value 

of 0.000 < from a p-value of 0.05. Then there is a difference in average scores of the degree of pruritus after 

the given treatment between the both groups. There is the effect of soft massage using VCO on reducing uremic 

pruritus in patients with CKD at Dr. M Yunus Bengkulu Regional Hospital. Both interventions can reduce 

uremic pruritus but using soft massage using VCO more effective to reduce uremic pruritus with mean 

difference is 2.11.

Based on results study (Fajriati & Asri, 2018), explained that after giving VCO to their skin, the partly 

respondent said he felt itchy reduced in the skin. The client who originally looked dry skin was already seen 

as rather moist, and the intensity of itching felt reduced. This shows that giving VCO is able to reduce itch and 

maintain skin humidity. Meanwhile, result of study (Khorsand et al ., 2019),  providing soft massage using 

VCO can reduce the score degree of pruritus, because massage using oil is more effective for reducing the 

degree of pruritus. It can be made into an alternative as well as recommended as a complementary treatment 

for patients with uremic pruritus (Khorsand et al ., 2019) . 

Massage has a number of effects on the skin. Constantly massaging the skin removes dead skin cells, 

unclogging sweat glands, hair follicles, and sebaceous glands, allowing them to function better. Massage 

interventions performed with appropriate pressure and muscle fibers can enhance the natural healing process 

in tissues. Gentle, light massage techniques using effleurage, stroking, and petrissage can stimulate skin 

receptors, increasing local blood and lymph flow, causing arteriolar dilation, and relaxing muscles, thus 

reducing cortisol, epinephrine, and norepinephrine levels. Furthermore, the fatty acids (lauric acid and lauric-

oleic acid) in VCO, which bind to sweat, coat the skin's surface with water retained in the stratum corneum, 

reducing evaporation, increasing skin moisture, and reducing itching.  

Research conducted by Sukarja (2016) on the effects of cutaneous stimulation and VCO on skin 

moisture in the feet of diabetics showed a significant increase in skin moisture before and after the intervention. 

Massage can also have a therapeutic effect and can reduce levels of cortisol, norepinephrine, and epinephrine, 

which stimulate the sympathetic nervous system. This study in-line with research conducted by (Fajriati & 

Asri, 2018), the results of the study showed that there is effect giving VCO therapy on reducing uremic pruritus 

with a p-value = 0.000. Research results can be recommend using VCO into a therapy alternative for clients 

with chronic kidney failure undergoing hemodialysis who especially experience pruritus. 

The results of research by Noor, Aziz, Sarmidi, & Aziz (2013) showed that the group given VCO-

SLPs lotion with a duration of 2 times a day for 28 days could improve the patient's skin moisture by 24.8% 

compared to the group given a blank lotion with an increase in skin moisture of only 12.7%. This is because 

lotion with VCO-Solid Lipid Particles (SLPs) has the advantage of having higher moisture retention so it is 

better able to maintain skin moisture for longer, in addition to the occlusion factor. Occlusion means that the 

particles form a protective layer on the surface of the skin that functions to lock in the skin's natural moisture 

and prevent water evaporation from the skin to the outside environment. Smaller particles, namely 0.608 μm, 

show better performance with a longer moisturizing effect on the skin. The smaller particle size allows the 

particles to be retained in the stratum corneum layer. The function of moisturizers is to prevent water loss from 

the skin and maintain moisture in the stratum corneum of the skin by around 20-35% or more. VCO can also 

increase skin hydration and increase skin elasticity. There was a 2.60% increase in skin elasticity from day 0 

to day 28 compared to using a regular moisturizer, which increased by 0.76% after 28 days. This is possible 

due to high skin hydration and low trans-epidermal water loss. Research (Melastuti, Erna & Setyaningrum, 

2016) also found a significant difference in changes in pruritus after administering VCO compared to the use 

of non-VCO lotion with a p-value of 0.000. This is due to the presence of substances in VCO, namely medium-
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chain fatty acids, which are easily absorbed and oxidized by the body, thus 

preventing the accumulation of toxins in the body.  

However, this study still has limitations or weaknesses, namely the very small sample size, making 

the results not fully generalizable to the general CKD population. Furthermore, the soft massage was 

administered for a short duration (one week), so the results for pruritus reduction were less than optimal, 

possibly occurring with longer follow-up. Furthermore, the researchers did not conduct a multivariate analysis 

to examine other factors influencing pruritus reduction. 

 

CONCLUSION 

Based on the results of the study, there is a difference in the average decrease in the difference in 

degrees of reducing uremic pruritus between group. Soft massage using VCO more effective on reducing 

uremic pruritus in CKD patients compared giving VCO only. Massage for uremic pruritus should use VCO, 

as it contains substances that can maintain skin moisture for a long time. Soft massage should be the preferred 

nursing therapy for uremic pruritus. Research with a large sample size and longer therapy duration is needed 

to achieve optimal therapeutic effects. 
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ABSTRACT 

Hypercholesterolemia is one of the main risk factors for cardiovascular diseases that can be influenced 

by lifestyle and dietary patterns, including the consumption of herbs or spices. This study aims to determine 

the effect of administering herbal drink decoctions on total cholesterol levels and random blood glucose in 

patients with hypercholesterolemia. This study uses a Quasi-Experiment method with control and treatment 

groups design. The research subjects were divided into two groups: one group received the herbal drink 

decoction and the control group received no treatment. The parameters measured were total cholesterol levels 

and random blood glucose through laboratory tests before and after the treatment. The results of this study 

showed that the average cholesterol level in the treatment group before the intervention was 220 mg/dL, and 

after the intervention to 210 mg/dL. The results of total cholesterol levels in the control group before the 

intervention amounted to 173 mg/dL, for after the intervention to 185 mg/dL. The results for blood glucose 

levels in the treatment group before the intervention were 92 mg/dL and after the intervention to 97 mg/dL. 

Then for the results of temporary blood glucose levels in the control group before the intervention amounted 

to 88 mg/dL and after the intervention amounted to 90 mg/dL).The results of the statistical tests showed that 

H0 was accepted, which means there was no significant effect of administering herbal drink decoctions on 

total cholesterol levels and random blood glucose. Thus, the herbal drink infusion was not proven effective in 

lowering both parameters in patients with hypercholesterolemia. This study was conducted in the Pondok 

Kacang Barat area. 

Keywords: Noncommunicable diseases; Hypercholesterolemia; herbal drinks 

 

INTRODUCTION 

Non-communicable diseases (NCDs) are chronic illnesses that cannot be transmitted from one person 

to another (Masitha et al., 2021). One example of a non-communicable disease is heart disease, which is caused 

by high cholesterol levels. According to data from the 2023 Indonesian Health Survey (SKI), the prevalence 

of heart disease in the Banten region was 0.78%. Furthermore, the survey results showed that 69.8% of the 

Banten population had never had their total cholesterol levels checked. High cholesterol levels are common in 

women, predominantly among those aged 45-74. High cholesterol levels can also occur in the productive age 

group; according to the 2023 Indonesian Ministry of Health, the prevalence in the productive age group is 15-

64 years. 

Changes in lifestyle among the community can lead to complications, one of which is 

hypercholesterolemia. This disease is caused by uncontrolled fat consumption. Factors that can influence high 

cholesterol levels include gender, age, obesity, and smoking habits (Noviana and Nurul, 2023). 

Hypercholesterolemia can be treated with pharmacological and non-pharmacological therapies. One example 

of pharmacological therapy is medication, while non-pharmacological therapy includes diet, reducing animal 

fat intake and increasing fruit and vegetable consumption. This therapy can also be supported by consuming 

herbal remedies derived from plants or spices high in fiber and antioxidants. Examples of spices that can be 

used include turmeric, galangal, lime, and brown sugar (Pertiwi, 2021). Turmeric contains curcumin, which 
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inhibits the activity of the HMG-CoA reductase enzyme, and essential oils act as antidiabetics, helping control 

blood sugar (Febriawan, 2020). Galangal contains flavonoids, which inhibit fatty acid synthesis, thereby 

lowering blood cholesterol and triglyceride levels (Nastiti, 2020). Limes contain hesperidin, a compound that 

can lower LDL cholesterol and increase HDL cholesterol. 

Research (Pertiwi, 2021) concluded that consuming a functional drink made from red ginger and lime 

for 7 consecutive days can reduce total cholesterol levels by 25–76 mg/dL. Research (I Gusti et al., 2022) 

indicated that turmeric can lower cholesterol levels. Research conducted by Fadhil et al. (2024) found that the 

Duampanua community uses a combination of ginger, white turmeric, lemongrass, galangal, lime, and honey 

as a traditional therapy. The study found that all the spices used have good antioxidant properties, indicating 

that the community still uses traditional ingredients for traditional therapy. Entering the COVID-19 era, the 

Ministry of Health (Kemenkes) released several natural ingredients used for health maintenance, disease 

prevention, and health care. Several findings have involved ingredients such as ginger, lemongrass, galangal, 

lime, Javanese ginger, and galangal (KEMENKES, 2019). This researched aims to determine the effect of 

boiled spiced drinks on total cholesterol and blood glucose levels in people with hypercholesterolemia. 

 

MATERIALS AND METHODS 

The materials that used in this researched such as apparatus glass laboratory, photometer, POCT, 

cholesterol sticks, micropippette, balance analytical, syringe, vacutainer, and etc. The method that conduct was 

quasy experiment with one group pre and post test. All respondents are community that lived in Pondok 

Kacang Barat and for sampling using purposive technique with inclusion criteria are willing as respondents 

for 7 days treatment, not consumed alcohol drinks or drugs that related to cholesterols, and adults age (16-64 

years old). The total samples that used are 15 respondents as control group and 15 respondents as treatment 

group. For the spiced drinks material that used are ginger, turmeric, lime, galangal, and brown sugar 

(Kemenkes, 2019). Each respondents were given for each day by 250 mL of spiced drinks. For baseline the 

respondents were measure cholesterol and blood glucose parameters using photometer, while for examine 

effect of spiced drink using POCT methods. 

 

RESULTS AND DISCUSSION 

The reasearched collected some data such as descriptive of respondents that willing to help this 

researched, average of blood glucose and total cholesterols for 7 days treatment in control (1st group) and 

treatment group (2nd group). All treatments in this researched was test for ethical clearance by number 

070/KEPK/UNPRI/VI/2025 that approved from Universitas Prima Indonesia. The first data was about 

characteristics of respondents in table 1 below. 
Table 1. Respondenst Characteristics 

Gender Frequency (n) Percentage (%) 

Male 10 33 

Female 20 67 

Age (years old)   

20-25 2 7 

26-35 3 10 

36-45 9 30 

46-55 9 30 

56-65 6 20 

>65 1 3 

 

 The table above showing that in this researched mostly dominated by female and for the age in range 

between 36-55 years old. The more mature someone can related to the risk of hypercholesterolemia. This could 

happened if someone not regulary exercise, maintain healthy life, consume healthy food, and etc. With age, 

the liver's ability to excrete cholesterol-containing lipoproteins also decreases (Arif et al., 2025). Insulin 

sensitivity also tends to decrease with age, and the risk of diabetes complications can increase. By this data we 

can assumed mostly for hypercholeterolemia patients dominated by female and increasing in age. As baseline 

in control and treatment group were presented in graph at figure 1 below. 
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Figure 1. Baseline Blood Glucose and Total Cholesterols for Group and Treatment Groups 

 

As figure 1 above showing that as baseline data before the treatment for giving spiced drinks in 

treatment group was all respondents in treatment group (2nd group) had blood glucose and total cholesterols 

higher than control group. The blood glucose for control and treatment group as 1st day respectively are 88 

mg/dL, 92 mg/dL. While for total cholesterols respectively are 173 mg/dL and 220 mg/dL. 

For seven days cosencutively the 2nd group were given spiced drinks and after consumed, the 

reasearcher was measure the value of it by POCT method. Average of blood glucose and total cholesterol for 

each control and treatment groups showing at table 2 below. 

 
Table 2. Average Blood Glucose and Total Cholesterols in Control and Treatment Group 

Parameters Average (Day 2 to Day 6) 

in Treatment Group 

Average (Day 2 to Day 6) 

in Control Group 

Blood Glucose 102 mg/dL 94 mg/dL 

Total Cholesterols 215 mg/dL 186 mg/dL 

 

The table 2 indicate that in control group the value of blood glucose and total cholesterols were lower 

than treatment group. Eventhough the effect of spiced drink will evaluate on the last day of treatment (7th day) 

for treatment group. Figure 2 showing effect of spiced drink for treatment group before and after treatment. 

 

 
Figure 2. The Results of Treatment Group of Blood Glucose and Total Cholesterols 

 

 From figure 2 aboved showing that for total cholesterols before and after treatment given results 

decreased after the treatment. While for blood glucose given results increasing eventhough not so much as to 

give a rise in numbers. The effect of spiced drink in hypercholesterolmia patients for 7 days consecutively 

given improvement of reduce total cholesterol in blood. Each ingredients by previous researched showing 

potential substances to reduce total cholesterols by Ngurah et al, 2022 about tumeric as substances as 

anticholesterols agents. Galangal (Alpinia galanga) contains flavonoids such as galangin, camphorol, and 
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quercetin. These three flavonoid compounds have antioxidant effects and are used to inhibit fatty acid 

synthesis, thereby lowering blood cholesterol and triglyceride levels and helping protect cells from free radical 

damage, which contributes to blood sugar control. Phenolic compounds are used as a treatment for diseases 

such as diabetes, cancer, and brain dysfunction because they function as soluble fiber (Nastiti, 2020). Limes 

contain vitamin C, an antioxidant that works by reducing oxidative stress, stopping the digestion of 

carbohydrates, and preventing fat from passing through the small intestine wall, which results in lower blood 

cholesterol levels. Furthermore, hesperidin functions as a lipid-lowering agent by inhibiting the activity of the 

enzyme HMG-CoA reductase, which is involved in cholesterol synthesis. By reducing the activity of this 

enzyme, hesperidin helps lower LDL cholesterol and triglyceride levels in the blood (Pertiwi, 2021). 

 

 
Figure 3. The Results of Control Group of Blood Glucose and Total Cholesterols 

 

 From figure 3 below of control group showing that before and after for 7days following the research 

is increasing value for blood glucose from 88 mg/dL to 94 mg/dL, while for total cholesterols from 173 mg/dL 

to 186 mg/dL. Its indicate that eventhough control group didn’t given spiced drinks but if not implementing 

healthy lifestyle nor healthy food and also exercise regulary, it could increasing of blood glucose or total 

cholesterols levels in blood.  

 

CONCLUSION 

The conlusion of this researched are the effect of spiced drinks that given to treatment group that consist of 15 

respondenst than willing to following the researched is quite effective to reduce the level of total cholesterols 

in blood. The average total cholesterol level before the intervention in the treatment group was 220 mg/dL and 

after the intervention it was 210 mg/dL. There was a decrease of 10 mg/dL. Meanwhile, in the control group, 

the pre-intervention reading was 173 mg/dL and after the intervention it was 185 mg/dL, an increase of 12 

mg/dL. The average random blood glucose level in the treatment group was 92 mg/dL before the intervention 

and 97 mg/dL after the intervention, an increase of 5 mg/dL. Meanwhile, in the control group, the pre-

intervention reading was 88 mg/dL and after the intervention it was 90 mg/dL, an increase of 2 mg/dL. 
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ABSTRACT 

 

Long-term exposure to ambient fine particulate pollution (PM2.5) has been associated with 

cardiovascular diseases. Hypertension, a major risk factor for cardiovascular diseases, has also been 

hypothesized to be linked to PM2.5. Annual average PM2.5 concentrations were estimated for each community 

using satellite data. We applied two-level logistic regression models to examine the associations, and estimated 

hypertension burden attributable to ambient PM2.5. Findings suggest that long-term exposure to ambient 

PM2.5 might be an important risk factor of hypertension, and is responsible for significant hypertension burden 

in adults. Higher ambient particulate matter (PM2.5) concentrations in adults significantly increase the risk of 

hypertension, with each 10𝜇𝑔/𝑚3 increase in risk by 11–16% and blood pressure (systolic and diastolic). This 

relationship holds even over long-term exposure and can affect the cardiovascular system as a whole. 
 

Keywords : Adults; Ambient PM2.5 Concentration; Hypertension Risk  

 

INTRODUCTION 

Air pollution refers to the release of pollutants into the atmosphere, which causes detrimental effects on 

living beings. Annually, more than 7 million people worldwide die prematurely due to air pollution, more than 

any other form of pollution. As ranked by the Institute for Health Metrics and Evaluation in 2020, air pollution 

is the fourth leading cause of mortality among all metabolic and behavioral risk factors. Moreover, recent 

World Health Organization (WHO) statistics showed that 9 out of 10 people breathe air that has pollution 

levels exceeding the WHO guidelines; therefore, these people are at an increased risk of noncommunicable 

diseases (NCDs) such as ambient, hypertension risk, chronic obstructive pulmonary disease (COPD), cardiac 

diseases, lung cancer, and stroke.  

Particulate Matter (PM), a diverse mixture of solid and liquid particles suspended in air, varies in size 

and composition based on its source, atmospheric conditions, and geographic location. Fine particular matter 

(PM2.5) which are less than 2.5 μm respectively are of particular concern owing to their ability to deeply 

penetrate the respiratory system and possibly cross into the circulatory system, triggering a cascade of 

physiological responses.PM2.5 particles originate from both natural sources, such as dust storms and wildfires, 

and anthropogenic sources, including industrial emissions, vehicle exhaust, and residential heating. The 

ubiquity of these sources makes PM exposure almost inevitable, rendering understanding its potential health 

effects of paramount importance. 
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Ambient PM2.5 concentration refers to the measure of fine particulate 

matter (PM2.5) in the air, which comes from sources like transportation, industry, and fuel combustion. 

Concentrations are measured in micrograms per cubic meter (g/m3) and vary significantly by location, 

influenced by local weather patterns like wind speed and direction. The World Health Organization (WHO) 

provides guidelines for acceptable levels, recommending an annual mean of no more than 5𝑔/𝑚3 for long-

term exposure and a daily limit of 15𝑔/𝑚3. 

Hypertension, commonly known as high blood pressure (BP), is a complex and multifactorial 

cardiovascular disorder affecting millions of individuals globally. Hypertension is a well- established risk 

factor for various cardiovascular diseases, including coronary artery disease, stroke  and heart failure. Apart 

from traditional risk factors, such as age, genetics, diet, and physical inactivity, emerging evidence suggests 

that environmental factors, including PM, may significantly contribute to the development and progression of 

hypertension. Exposure to PM is associated with blood pressure and that long-term exposure to high PM 

concentrations would increase the odds of hypertension among people not previously diagnosed as 

hypertension by a doctor. 

 

MATERIALS AND METHODS 

Search Strategy And Data Sources 

 

We followed the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) 

Statement 2020. Three electronic databases were searched up to November 2025: Researchgate, Google 

Scholar and PubMed. The search had no restrictions on language, publication status, or date. The combined 

search term ‘Ambient PM2.5 Concentration AND ‘Hypertension Risk’ AND ‘Adults’ was used for the 

systematic search. References of included studies were manually checked to identify any missing articles. Both 

published reviews and preprints were examined, if applicable. The SR protocol was established before the 

review and registered (CRD42024561510) with the PROSPERO International Prospective Register of 

Systematic Reviews. 

 

Inclusion And Exclusion Criteria 

Inclusion and exclusion criteria were defined using the PICOS framework (Participants, Interventions, 

Comparators, Outcomes and Study designs) [19] as follows: (P) peer reviewed research articles on middle-

aged and/or older adults seeking the potential association between air pollution and the risk of frailty, (I) 

exposure to air pollution assessed by self-report surveys and/or national/regional air quality data registries, (C) 

a control group without frailty or no control group, (O) frailty as measured by self-report checklists and/or 

indirect measures such as gait speed, grip strength or overall physical function and (S) Observational studies. 

Reviews, books, case reports and editorials were excluded. 

 

Study Selection 

Duplicates were eliminated using EndNote software. The final papers were selected through a two-stage 

process: title and abstract screening and full-text screening. Papers that did not meet the inclusion criteria were 

excluded at each stage. Two reviewers independently conducted the systematic search and assessed evidence 

quality, aiming to resolve disagreements by consensus. 

 

Data Extraction 

The following data were extracted from the included studies: author, year, study design, participants, 

frailty measures, air pollution exposure, statistical analyses and primary findings. 

 

Quality Of Evidence 

The Joanna Briggs Institute (JBI) Critical Appraisal Check- list for Analytical Studies was used to assess 

the quality of the included articles. 
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Figure 1. PRISMA Flow Chart 

 

 

RESULTS AND DISCUSSION 
 

The study results showed that 7 articles met the criteria based on the systematic literature review 

topic. The results of study characteristics from 3 databases (Researchgate, Google Scholar and 

PubMed) are depicted in table 1 below: 

 

 

 

 

 

 

 

 

 

 

 

 

Search using keywords through 

data bases, namely Researchgate 

(n = 32), Google Scholar (n = 

25) and PubMed (n = 5) 

N = 62 

Issued or duplicated 

N = 47 

 

Titles are identified and filtered 

N = 31 

Abstracts are identified and 

screened 

N= 15 

Excluded (16) 

Participant 

Don’t focus on ambient PM2.5 

concentration and the risk of hypertension 

in adults: a meta-analysis study (n= 9) 

Outcome 

Not relevant to ambient PM2.5 

concentration and the risk of hypertension 

in adults: a meta-analysis study (n = 7) 
Complete copies were taken 

and assessed for eligibility 

N = 10 

 Excluded (2) 

Non Full Text (n =1) 

Studies included in the 

synthesis 

N = 7 
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 Table 1. Summary of Reference Articles 

No Author And Year Research Title 
Research 

Methods 
Research Result Databases 

1. Elias Sanidas, 

Maria Velliou, 

Dimitrios 

Papadopoulos, 

Costas 

Thomopoulos, 

Charalampos 

Grassos (2025) 

 

Environmental 

degradation. An 

under-recognized 

secondary 

risk factor of 

hypertension 

A Meta-Analysis 

Study 

Environmental degradation is a modern, yet often under 

recognized, risk factor of HTN, increasing the incidence of the 

disease and complicating its treatment. Exposure to air, noise, or 

light pollution is linked to a greater incidence of HTN, while 

extreme weather patterns characterized by high temperature 

and/or high humidity are correlated with lower BP values. In light 

of this evidence, strategies to reduce exposure to environmental 

factors and prevent environmental degradation are required. 

Google Scholar 

 

 

 

2. Zahra Jafari, 

Melissa Andrew, 

Kenneth 

Rockwood (2025) 

 

A systematic review 

and meta-analysis of 

air 

pollution and 

increased risk of 

frailty 

 

Systematic 

Review And 

Meta-Analysis 

Of the 145 publications identified through the systematic search, 

18 were included. Meta-analyses indicated a 19% increased risk 

of frailty due to air pollution (fine particulate matter ≤2.5 microns) 

[n = 9 studies; pooled odds ratio (OR) 1.19; 95% confidence 

interval (CI) 1.10–1.27], a 28% increase with exposure to 

household solid fuels (n = 4 studies; OR 1.28; 95% CI 1.16–1.40) 

and a 59% increase due to exposure to secondhand smoke (n = 3 

studies; OR 1.59; 95% CI 0.46–2.72). Except for the meta-

analysis on air pollution, no heterogeneity or risk of publication 

bias was observed amongst the included studies. The Joanna 

Briggs Institute checklist confirmed high methodological quality 

across all included studies. Environmental exposures, including 

air pollution, the use of unclean household fuels and exposure to 

secondhand smoke, significantly increase the risk of frailty. These 

findings underscore the urgent need to raise awareness and 

establish effective public health strategies to reduce these 

environmental risks and associated frailty, particularly in light of 

population ageing. 

 

PubMed 

 

 

3. Xianshang Zhu, 

Huabo Mao, 

Hongyu Zeng 

Fengli Lv 

Causal Relationship 

Between Air 

Pollutants and 

Blood Pressure 

Phenotypes: 

Mendelian 

randomization 

(MR)  

Mendelian randomization results showed positive causal 

associations between PM10 with hypertension (OR: 1.49; 95%CI: 

1.06, 2.09; P: 2.23 × 10−2) and systolic blood pressure (β: 1.89; 

95%CI: 0.32, 3.47; P: 1.85 × 10−2), positive causal associations 

between PM2.5 and hypertension (OR: 1.26; 95%CI: 1.01, 2.58; 

PubMed 
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Jiancheng Wang 

(2025) 

A Mendelian 

Randomization 

Study 

 

P: 4.30 × 10−2), and negative causal associations between NO2 

and systolic blood pressure (β: –1.71; 95%CI: –3.39, –0.02; P: 

4.74 × 10−2). None of the above associations were subject to 

pleiotropic bias, and all associations were heterogeneous except 

for PM10 and hypertension. The leave-one-out analysis showed 

that no single SNP affected the stability of the results. Elevated 

levels of PM2.5 and PM10 have been associated with an increased 

risk of developing hypertension, with PM10 specifically linked to 

higher systolic blood pressure levels. Interestingly, NO2 has 

shown potential as a protective factor in 

lowering systolic blood pressure. This study clarifies the causal 

relationship between five air pollutants and elevated blood 

pressure. Ensuring good ambient air quality is essential in 

preventing hypertension and reducing the overall disease burden. 

 

4. Omar Hahad, 

Sanjay 

Rajagopalan, Jos 

Lelieveld, Mette 

Sørensen, Katie 

Frenis, Andreas 

Daiber, Mathias 

Basner, 

Mark 

Nieuwenhuijsen, 

Robert D. Brook , 

Thomas Münzel 

(2023) 

 

Noise and Air 

Pollution as Risk 

Factors for 

Hypertension: Part I-

Epidemiology 

Systematic 

Literature Review 

Traffic noise and air pollution are 2 major environmental health 

risk factors in urbanized societies that often occur together. 

Despite cooccurrence in urban settings, noise and air pollution 

have generally been studied independently, with many studies 

reporting a consistent effect on blood pressure for individual 

exposures. In the present reviews, we will discuss the 

epidemiology of air pollution and noise effects on arterial 

hypertension and cardiovascular disease (part I) and the 

underlying pathophysiology (part II). Both environmental 

stressors have been found to cause endothelial dysfunction, 

oxidative stress, vascular inflammation, circadian dysfunction, 

and activation of the autonomic nervous system, thereby 

facilitating the development of hypertension. We also discuss the 

effects of interventions, current gaps in knowledge, and future 

research tasks. From a societal and policy perspective, the health 

effects of both air pollution and traffic noise are observed well 

below the current guideline recommendations. To this end, an 

important goal for the future is to increase the acceptance of 

environmental risk factors as important modifiable cardiovascular 

risk factors, given their substantial impact on the burden of 

cardiovascular disease.  

Google Scholar 
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5. Sewhan Na, Jong-

Tae Park, 

Seungbeom Kim, 

Jinwoo Han, 

Saemi Jung, and 

Kyeongmin Kwak 

(2023) 

Association between 

ambient 

particulate matter 

levels and 

hypertension: results 

from the Korean 

Genome and 

Epidemiology Study 

Literature Review Using multiple linear regression analyses, both crude and adjusted 

models generated positive estimates, indicating an association 

with increased blood pressure, with all results being statistically 

significant, with the exception of PM levels over the long-term 

period (1 and 2 years) in non-hypertensive participants. In the 

logistic regression analyses on non-hypertensive participants, 

moderate PM10 (particulate matter with diameters < 10 μm) and 

PM2.5 (particulate matter with diameters < 2.5 μm) levels over 

the long-term period and all high PM10 and PM2.5 levels were 

statistically significant after adjusting for various covariates. 

Notably, high PM2.5 levels of the 1 year exhibited the highest 

odds ratio of 1.23 (95% confidence interval: 1.19–1.28) after 

adjustment. These findings suggest that both short- and long-term 

exposure to PM is associated with blood pressure elevation. 

 

Researchgate 

 

 

6. Sidhi Laksono, 

Nadia Afiyani 

(2023) 

 

Air Pollution And 

Cardiovascular 

Disease: A Literature 

Review 

 

A Literature 

Review 

Exposure to air pollution can negatively impact health, 

particularly the cardiovascular system, both short-term and long-

term. Various cardiovascular diseases such as hypertension, heart 

failure, coronary heart disease, arrhythmia, deep vein thrombosis, 

and cerebrovascular problems such as stroke are known to be 

associated with daily exposure to air pollution. Synergistic efforts 

across countries, encompassing all levels of society, are needed to 

reduce exposure to air pollution. 

 

Google Scholar 

 

 

7. Shaherin Basith, 

Balachandran 

Manavalan, Tae 

Hwan Shin, Chan 

Bae Park, Wang-

Soo Lee, 

Jaetaek Kim, and 

Gwang Lee (2022) 

 

The Impact of Fine 

Particulate Matter 2.5 

on the Cardiovascular 

System: A Review of 

the Invisible Killer 

Literature Review Air pollution exerts several deleterious effects on the 

cardiovascular system, with cardiovascular disease (CVD) 

accounting for 80% of all premature deaths caused by air 

pollution. Short-term exposure to particulate matter 2.5 (PM2.5) 

leads to acute CVD-associated deaths and nonfatal events, 

whereas long-term exposure increases CVD-associated risk of 

death and reduces longevity. Here, we summarize published data 

illustrating how PM2.5 may impact the cardiovascular system to 

provide information on the mechanisms by which it may 

contribute to CVDs. We provide an overview of PM2.5, its 

associated health risks, global statistics, mechanistic 

Researchgate 

 

 



Journal Proceedings Banten International Conference 

on Health Advancement & Research (BINAR) 

1st  BINAR | 86 

 

Vol.1 No.1, 2026 
 

 
underpinnings related to mitochondria, and hazardous biological 

effects. We elaborate on the association between PM2.5 exposure 

and CVD development and examine preventive PM2.5 exposure 

measures and future strategies for combating PM2.5-related 

adverse health effects. The insights gained can provide critical 

guidelines for preventing pollution-related CVDs through 

governmental, societal, and personal measures, thereby 

benefitting humanity and slowing climate change. 
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DISCUSSION 

A meta-analysis of studies indicates a positive association between long-term exposure to 

ambient PM2.5 and the risk of hypertension in adults. Each 10-𝜇𝑔/𝑚3 increase in PM2.5 

concentration is associated with a significant increase in hypertension risk (e.g., 10-11% risk 

increase) and elevated blood pressure (systolic and diastolic). This suggests that PM2.5 exposure 

is a risk factor for hypertension, and interventions to reduce air pollution are warranted to mitigate 

this health burden.  

 

Key findings  

1. Increased risk: Long-term exposure to ambient PM2.5 is associated with an increased risk 

of developing hypertension. 

2. Magnitude of risk: Studies estimate that for every 10-𝜇𝑔/𝑚3  increase in PM2.5, there is 

an approximate 10-11% increase in the risk of hypertension. 

3. Impact on blood pressure: Besides hypertension, PM2.5 exposure is also linked to elevated 

levels of both systolic and diastolic blood pressure. 

4. Mediating mechanisms: The adverse effects of PM2.5 on blood pressure are potentially 

mediated through mechanisms like oxidative stress, which can lead to cell damage and 

inflammation. 

5. Geographic and demographic differences: Some analyses show that the association is 

stronger in specific groups, such as men, Asians, and in areas with higher initial air 

pollution levels, suggesting that geographical and socio-demographic factors can modify 

the effects of air pollution.  

CONCLUSION 

In this article, we investigated the relationship between various forms of air pollution 

ambient air pollution, house hold air pollution and SHS—and the risk of frailty amongst middle-

aged and older adults. Our primary findings reveal significant associations: a 19% increased risk 

of frailty with PM2.5 exposure, a 28% increased risk with household air pollution from solid 

fuels, and a 59% increased risk with SHS exposure. Whilst our findings demonstrate robustness 

in two of the three MAs, the heterogeneity observed in air pollution and frailty analysis highlights 

the need for cautious interpretation and more rigorous longitudinal research. Additionally, social 

contextual factors may have been challenging to fully account for in source studies. 

Long-term exposure to ambient fine particulate pollution (PM2.5) has been associated 

with cardiovascular diseases. Hypertension, a major risk factor for cardiovascular diseases, has 

also been hypothesized to be linked to PM2.5. Annual average PM2.5 concentrations were 

estimated for each community using satellite data. We applied two-level logistic regression 

models to examine the associations, and estimated hypertension burden attributable to ambient 

PM2.5.  Findings suggest that long-term exposure to ambient PM2.5 might be an important risk 

factor of hypertension, and is responsible for significant hypertension burden in adults. Higher 

ambient particulate matter (PM2.5) concentrations in adults significantly increase the risk of 

hypertension, with each 10𝜇𝑔/𝑚3 increase in risk by 11–16% and blood pressure (systolic and 

diastolic). This relationship holds even over long-term exposure and can affect the cardiovascular 

system as a whole. 
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ABSTRACT 

Vaginal discharge (leucorrhea) is a common condition in women and may be physiological or 

pathological. Pathological leucorrhea often results from infections caused by microorganisms such as fungi 

and bacteria, associated with poor genital hygiene. This study aimed to isolate and identify the microorganisms 

causing leucorrhea symptoms in the urine of female students at Poltekkes Kemenkes Banten, emphasizing its 

relevance to preventive health efforts through cross-professional collaboration in microbiology and 

reproductive health. Twenty urine samples from second-year students showing premenstrual leucorrhea 

symptoms were collected using purposive sampling. Laboratory analyses included fungal culture on 

Sabouraud Dextrose Agar (SDA), germ tube testing for Candida albicans, bacterial culture on Nutrient Agar 

(NA), catalase testing, and Gram staining. The results showed that 7 samples (35%) were positive for Candida 

albicans and 2 samples (10%) were positive for Staphylococcus aureus. Both organisms are recognized as 

causative agents of pathological leucorrhea and reproductive tract infections. The findings highlight the 

importance of maintaining genital hygiene and the integration of microbiological screening into health 

education to prevent infections related to women’s reproductive health. This study underscores the role of 

interprofessional collaboration in laboratory science and health education for early detection and management 

of infection-related conditions, contributing to the prevention of non-communicable complications through 

integrated health services. 

Keywords: Candida albicans; Staphylococcus aureus; pathological leucorrhea; personal hygiene 

 

INTRODUCTION 

Reproductive health refers to the overall physical, mental, and social well-being of individuals in all 

aspects related to reproductive function and processes. For women, maintaining reproductive health is 

essential, particularly through proper personal hygiene to prevent infections caused by bacteria, fungi, and 

parasites, which can lead to vaginal discharge or leucorrhea (Utami et al., 2024). 

Vaginal discharge, also known as fluor albus or leukorrhea, can be classified as physiological or 

pathological. Physiological discharge is normal, clear, odorless, and occurs as part of hormonal changes during 

the menstrual cycle. In contrast, pathological discharge often results from infections caused by microorganisms 

such as Candida albicans, Trichomonas vaginalis, or Staphylococcus aureus. Candida albicans infection is 

one of the most common causes of abnormal vaginal discharge. Globally, about 75% of women experience 

vaginal discharge at least once in their lifetime, and nearly half experience recurrent episodes (Zuhdy et al., 

2018). Poor genital hygiene, high humidity, and unsterile water used for cleansing can promote microbial 

growth, including fungi and bacteria, increasing the risk of genital irritation and infection (Napitupulu et al., 

2023). Under favorable conditions, pathogens such as Candida spp. and Staphylococcus spp. may colonize 

and multiply rapidly in urine samples (Utami et al., 2024). 

A preliminary survey conducted at Poltekkes Kemenkes Banten in October 2024 revealed that 98% of 

second-year female students had experienced vaginal discharge, and 60.7% had symptoms within the past 
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month. These findings indicate that vaginal discharge remains a common health concern among students, 

highlighting the need for further investigation. Therefore, this study aims to isolate and identify 

microorganisms causing vaginal discharge symptoms in urine samples of female students at Poltekkes 

Kemenkes Banten. 

This study aims to isolate and identify microorganisms responsible for leucorrhea symptoms in 

premenstrual urine samples from female students of Poltekkes Kemenkes Banten. The findings are expected 

to provide scientific evidence on the types of microorganisms involved and to support reproductive health 

education for young women. 

 

MATERIALS AND METHODS 

This research used a descriptive design to isolate and identify microorganisms associated with 

leucorrhea symptoms in urine samples of female students at Poltekkes Kemenkes Banten. The population 

consisted of 196 second-year female students. Twenty urine samples were collected purposively from students 

who experienced premenstrual leucorrhea symptoms. 

 

Inclusion Criteria 

Participants were selected based on the following criteria: Female students in their second year of the 

Medical Laboratory Technology Department, Poltekkes Kemenkes Banten, academic year 2024/2025, who 

voluntarily agreed to participate in the study, aged 17–22 years and experiencing vaginal discharge symptoms 

(leucorrhea) occurring 2–3 days before menstruation, which represents the ideal sampling period. 

 

Exclusion Criteria 

The exclusion criteria included: Individuals who did not consent to participate in the study and participants 

who were currently menstruating at the time of sample collection. 

 

Specimen Sampling 

All instruments and materials were prepared prior to sample collection. Before collecting urine 

samples, respondents were instructed to wash their hands thoroughly with soap and dry them with tissue paper. 

The external genital area, specifically the labia and vulva, was cleaned from front to back to minimize 

contamination. Midstream urine samples were collected by discarding the first and last portions of the urine 

stream, ensuring that only the middle portion was captured in sterile urine containers. Each container was 

immediately sealed tightly and the specimens were promptly processed for analysis. 

 

Cultivation of Fungi and Bacteria 

Urine samples were centrifuged at 1500 rpm for 10 minutes. The supernatant was discarded, and the 

sediment was collected for inoculation. Using a sterile inoculating loop, the sediment was streaked onto 

Sabouraud Dextrose Agar (SDA) for fungal growth and Nutrient Agar (NA) for bacterial growth using the 

streak plate method. The SDA plates were incubated at 37°C for 3–5 days to allow fungal colonies to develop, 

while NA plates were incubated at 37°C for 24 hours for bacterial growth. 

 

Catalase Test 

A drop of 3% hydrogen peroxide (H₂O₂) was placed on a clean glass slide. A small portion of bacterial 

colony from the NA plate was transferred onto the drop and gently mixed. The presence of bubble formation 

indicated a positive catalase reaction, confirming that the bacteria produced the catalase enzyme. 

 

Gram Staining 

Gram staining was performed to differentiate bacterial isolates. After preparing the materials, a 

bacterial smear was fixed on a clean glass slide using physiological saline and heat fixation over a Bunsen 

flame. The smear was then stained with crystal violet for 1 minute, followed by Gram’s iodine for 1 minute as 

a mordant. Decolorization was carried out with 90% ethanol for 30 seconds, after which the slide was 

counterstained with safranin for 1 minute. The stained preparations were examined under a light microscope 

to observe bacterial morphology and Gram reaction. 

 

Germ Tube Test 

For the Germ tube test, all materials were sterilized prior to use. One milliliter of serum was placed 

into a sterile test tube. A colony of Candida grown on SDA+ was inoculated into the serum and mixed until 
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the clumps dispersed evenly. The culture was then incubated at 37°C for 2–3 hours. After incubation, a drop 

of the culture was placed on a clean glass slide, covered with a cover slip, and examined microscopically. The 

formation of Germ tubes, observed as elongated tube-like outgrowths from yeast cells, indicated a positive 

result for Candida albicans. 

 

RESULTS AND DISCUSSION 

 

Isolation of Candida albicans 

Based on macroscopic observations, Candida colonies showed clear and typical characteristics after 

3–5 days of incubation on Sabouraud Dextrose Agar (SDA). As seen in Figure 1, the colonies were round, 

smooth, and white to cream in color, with a soft texture and a distinct yeast-like smell. From 20 urine samples 

that were cultured, seven samples (S1, S4, S8, S14, S15, S19, and S20) showed colony growth identified as 

Candida, giving a prevalence rate of 35% (Table 1). 

 
Figure 1. Macroscopic growth of Candida albicans on Sabouraud Dextrose Agar (SDA) 

 

 
Table 1. Results of fungal culture and germ tube test for Candida albicans 

 

Sample Culture Result Germ Tube Test 

S1 + + 

S2 - - 

S3 - - 

S4 + + 

S5 - - 

S6 - - 

S7 - - 

S8 + + 

S9 - - 

S10 - - 

S11 - - 

S12 - - 

S13 - - 

S14 + + 

S15 + + 

S16 - - 

S17 - - 

18 - - 

S19 + + 

S20 + + 
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To confirm the identification, a germ tube test was performed, as shown in Figure 2. The microscopic 

observation showed long tube-like structures growing from the yeast cells, called germ tubes. These tubes had 

no separation between the parent cell and the tube, which is a special feature of Candida albicans. The presence 

of these germ tubes confirmed that the positive samples contained Candida albicans. 

 
Figure 2. Germ tube test 

 

Isolation of Staphylococcus aureus 

From a total of 20 urine samples inoculated on Nutrient Agar, 17 samples showed bacterial growth, 

and after catalase testing revealed that 7 of these samples were catalase positive that the positive reaction was 

indicated by the formation of gas bubbles, confirming the presence of the catalase enzyme (Table 2). Bacterial 

colonies identified as Staphylococcus were observed. The colonies appeared dense and evenly distributed 

across the agar surface, indicating good bacterial growth on NA medium. The colonies exhibited typical 

characteristics of Staphylococcus, including a round shape, smooth surface, golden-cream coloration, and 

regular margins. 

Figure 4 showed the results of the Gram staining test performed on samples that previously tested 

positive in the catalase assay. In figure (2a) the bacterial was Gram positive with colonies appeared as purple, 

grape-like clusters of cocci, which are characteristic of Staphylococcus spp. In contrast, image (b) was the 

bacterial was Gram negative that showed red-colored bacteria, indicating that their cell walls did not retain 

crystal violet and instead absorbed the safranin counterstain. Among the seven samples tested with both 

catalase and Gram staining, two samples (S14 and S20) were Gram positive, indicating the presence of 

Staphylococcus aureus Table 3.  

 
Table 2. Results of bacterial culture and catalase test  

 

Sample Culture Result Catalase Test 

S1 + + 

S2 + - 

S3 + - 

S4 + - 

S5 + - 

S6 + - 

S7 - - 

S8 + + 

S9 + - 

S10 + - 

S11 + + 

S12 + - 

S13 - - 

S14 + + 

S15 + + 
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Sample Culture Result Catalase Test 

S16 + - 

S17 + - 

18 - - 

S19 + + 

S20 + + 

 
Table 3. Gram Staining of Catalase-Positive Samples 

 

Sample Gram Staining 

S1 Gram Negatif 

S8 Gram Negatif 

S11 Gram Negatif 

S14 Gram Positif 

S15 Gram Negatif 

S19 Gram Negatif 

S20 Gram Positif 

 

 

 
     2a              2b 

 

Figure 4. Gram staining  

 

The presence of Candida albicans in urine samples was likely associated with poor personal hygiene. 

Approximately 33.3% of respondents reported rarely drying the genital area after urination. This condition 

promotes fungal growth since C. albicans thrives in warm and moist environments (Hamida et al., 2024). In 

contrast, negative results may be attributed to good hygiene practices, such as changing underwear at least 

twice daily to prevent excessive vaginal moisture. The incidence of infections caused by dermatophytes and 

Candida albicans has increased across various regions. Contributing factors include poor toilet hygiene, 

unhealthy dietary habits, risky sexual behavior, and lack of cleanliness awareness in public facilities such as 

schools, workplaces, and public toilets. Hafizah et al. (2022) reported the presence of Candida spp. in 

environmental water sources, including school and public toilets, swimming pools, and other facilities. 

Furthermore, Indonesia’s tropical climate provides favorable conditions for the growth and proliferation of 

fungi, bacteria, and viruses, contributing to the high prevalence of vaginal discharge among adolescent 

females. Microscopic examination of Candida albicans was performed using the germ tube test. Positive 

fungal isolates exhibited germinating yeast cells with elongated, tube-like outgrowths resembling a “paddle” 

shape, consistent with the typical morphology of C. albicans. Candida albicans cells are oval, reproduce by 

budding, and form germ tubes. A positive germ tube reaction is indicated by the presence of these elongated 

hyphal structures without septa between the mother and daughter cells (Afif et al., 2023).  
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Catalase testing was performed to differentiate Staphylococcus from Streptococcus species. The test 

determines the presence of the catalase enzyme, which breaks down hydrogen peroxide (H₂O₂) into oxygen 

and water. The procedure involved adding two drops of 3% H₂O₂ onto a bacterial smear; the formation of gas 

bubbles indicated a positive reaction and confirmed the presence of catalase (Fadilah and Mayasari, 2022).  

Further confirmation was conducted through Gram staining of the seven catalase-positive isolates. Two 

isolates (S14 and S20) were Gram-positive cocci arranged in grape-like clusters, consistent with 

Staphylococcus aureus. Gram-positive bacteria retain crystal violet and appear purple under the microscope, 

a key characteristic of S. aureus (Madigan et al., 2021). The remaining five isolates were Gram-negative, 

indicating that they were likely other bacterial species such as Bacillus spp. or environmental contaminants.  

Only 2 out of 20 premenstrual urine samples (10%) were conclusively identified as Staphylococcus aureus, 

showing typical NA colony morphology, positive catalase reactions, and Gram-positive cocci under 

microscopic observation. Although the prevalence of S. aureus was relatively low, its presence remains 

clinically significant, particularly among women presenting with mild urinary tract symptoms or asymptomatic 

infections. 

 

CONCLUSION 

Microorganisms, including fungi and bacteria, were successfully isolated from the urine samples of 

female students exhibiting symptoms of leucorrhea. Candida albicans (35%) and Staphylococcus aureus 

(10%) were identified as the predominant microorganisms, suggesting that inadequate personal hygiene 

practices may play a significant role in the development of pathological leucorrhea. These findings underscore 

the importance of reproductive health education and the enhancement of personal hygiene awareness among 

young women to prevent infection-related reproductive disorders. 
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ABSTRACT 

Background: Anxiety is an undefined and pervasive feeling of discomfort, associated with 

uncertainty and helplessness. Anxiety can be seen directly through changes in a person's physiology and 

behavior, both directly and indirectly through cognitive and affective responses. Anxiety in adolescents is often 

characterized by an emotional state that arises from feelings of stress accompanied by significant physical 

reactions. Butterfly Hug is a therapy that involves techniques to help individuals feel better by suggesting 

themselves. This technique can significantly increase blood oxygen levels and provide a sense of calm. 

Objective: This study aims to determine the effectiveness of Butterfly Hug therapy on anxiety in students of 

SMP Negeri 169 West Jakarta. Method: This study uses a Quasy Experiment research design with a one group 

Pre-test and Post-test design. This design does not involve a control group. Result: There is an influence of 

Butterfly Hug on anxiety with a sig value <0.05, namely a P-value of 0.000. Conclusion: The average level 

of anxiety before the Butterfly Hug intervention was 30.89 with a min-max anxiety level of 25-41. After the 

intervention, a value of 14.7 was obtained with a min-max anxiety level of 2-26. So the results show that there 

is an effect of the Butterfly Hug technique on anxiety. 

Keywords: “Butterfly Hug, “Anxiety”, “Teenager” 

 

INTRODUCTION 

Anxiety is an uncomfortable, undefined, and pervasive condition associated with uncertainty and a 

sense of helplessness (N. Aulia & Astuti, 2024). Anxiety may manifest directly through physiological and 

behavioral changes or indirectly through emotional and cognitive reactions. According to data from the World 

Health Organization (WHO, 2020), anxiety disorders have increased globally by 26%. Meanwhile, data from 

the Indonesian Ministry of Health (Kemenkes) reported more than 18,000 cases of anxiety in Indonesia during 

the same year. Among adolescents, the Indonesia National Adolescent Mental Health Survey (I-NAMHS, 

2022) revealed that approximately 26.7% of individuals aged 10–17 years experience mental health problems, 

with anxiety disorders being the most prevalent (3.7%). In Jakarta, the prevalence of anxiety is particularly 

high, reaching 64.8% (Kemenkes, 2022), with West Jakarta identified as the region with the highest rate of 

adolescent anxiety (Ramdhiani et al., 2021). This indicates the urgency of effective anxiety management 

among students. In Indonesia, 47.7% of adolescents are reported to experience anxiety-related problems 

(Kemenkes, 2021). Furthermore, the latest data published by the Ministry of Health in August 2022 show that 

anxiety is commonly experienced by the people of DKI Jakarta, with 64.8% of the population affected. This 

makes Jakarta the province with one of the highest levels of emotional mental disorders, particularly anxiety. 

According to the 2018 Basic Health Research (RISKESDAS), the prevalence of emotional mental disorders 

in Jakarta reached 10.1% out of 28,746 respondents. The prevalence of anxiety among residents aged 15–24 

years in West Jakarta was 7.1%, ranking as the highest in the Jakarta region (Riskesdas in Ramdhiani et al., 

2021). Adolescent anxiety is often characterized by mental distress triggered by stress, accompanied by 

noticeable physical symptoms such as elevated blood pressure, rapid heart rate, and persistent worry about 

uncertain situations. Fear of the unknown or fear without a specific cause may also manifest as symptoms of 



Journal Proceedings Banten International Conference 

on Health Advancement & Research (BINAR) 

1st  BINAR | 96  

 
 

Vol.1 No.1, 2026 

 

anxiety (Fitria & Ifdil, 2020). During this developmental stage, adolescents frequently face unpredictable 

situations, impulses, and unconscious threats that can trigger anxiety responses. 

In efforts to reduce anxiety, various intervention methods have been developed, one of which is the 

Butterfly Hug therapy. This therapy is a form of bilateral stimulation designed to produce a calming effect and 

alleviate emotional tension (Setiawati et al., 2024). It has been proven effective in helping individuals who 

experience trauma, stress, and other anxiety-related disorders (Yuliana et al., 2024). Several studies have 

shown that Butterfly Hug therapy produces significant results in reducing anxiety levels, both among 

adolescents facing school examinations and university students under academic pressure (Azka Widi Zulfa 

Aulia et al., 2024; Mila Naspufah et al., 2022). The researcher selected the Butterfly Hug as the intervention 

because this therapy is a form of cognitive psychotherapy and is beneficial in managing anxiety. The Butterfly 

Hug serves as a form of psychological first aid for individuals experiencing anxiety, as it provides self-

stimulation that helps individuals calm themselves when facing negative emotions such as discomfort, sadness, 

fear, and anxiety. 

A preliminary study conducted among ninth-grade students at SMP Negeri 169 West Jakarta found 

that most students experienced anxiety before exams and expressed concerns about their future education. 

Changes in the curriculum were also identified as contributing factors to academic stress. In this context, nurses 

play a strategic role in introducing, guiding, and evaluating the implementation of Butterfly Hug therapy among 

students, while also providing adequate emotional support (Rahmi Karoenia et al., 2024). 

Based on the aforementioned background and empirical findings, this study aims to examine the 

effectiveness of Butterfly Hug therapy in reducing anxiety levels among students at SMP Negeri 169 

West Jakarta. 

 

MATERIALS AND METHODS 

This study employed a quasi-experimental design using a one-group pre-test and post-test design. The 

research was conducted from March 11 to March 14, 2025, at one junior high school in West Jakarta. The 

sampling technique used was purposive sampling, involving 35 respondents who met the inclusion and 

exclusion criteria. The inclusion criteria were: students enrolled in Grade IX at SMP Negeri 169 West Jakarta; 

students experiencing moderate to severe anxiety; and students who were willing to participate in the study. 

The exclusion criteria were: students who did not experience anxiety or only had mild anxiety; and students 

who were not present during the intervention period. Data were collected using primary data, obtained through 

the direct distribution of questionnaires by the researcher. The data were analyzed using the Paired Sample T-

Test. In this study, ethical approval was obtained by the researcher prior to administering the intervention to 

the respondents. This study also acknowledges the possibility of bias, as the researcher did not divide the 

respondents into separate intervention and control groups. 

The procedure of the Butterfly Hug technique was as follows: selecting a comfortable position to 

perform the method; crossing both arms in front of the chest with the fingertips placed on the shoulders; 

regulating breathing and tapping the shoulders alternately using the right and left hands; performing the 

butterfly-wing-like movements for several minutes until a feeling of calmness and relaxation is achieved; 

taking a deep breath and exhaling slowly; and while performing the movements, giving positive self-

affirmations for self-motivation. This therapy was carried out for three days, with a duration of 10 minutes per 

session. Before the intervention, respondents were trained in how to perform the technique. The level of anxiety 

was measured before and after the intervention. 

RESULTS AND DISCUSSION 

1. Univariate Analysis 

The total number of respondents in this study was 35 students. The demographic 

characteristics included gender, as presented in Table 1. 

Table 1. Frequency Distribution of Anxiety Levels Before the Intervention (n = 35) 

Anxiety Level 
Frekuensi 

N % 

No anxiety 0 0 

Mild anxiety 0 0 

Moderate anxiety 28 80 

Severe anxiety 7 20 
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