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ABSTRACT 

 

The era of the industrial revolution 4.0 has led to technological developments, especially in the world of 

education. This era emphasizes the pattern of digital economy, artificial intelligence, big data, robotics, and so on 

or commonly known as the phenomenon of disruptive innovation, for example the use of Android as a mobile 

learning medium. This study aims to determine the effect of the cooperative learning model thorugh e-module 

regarding third stage of labor care on the increase in knowledge, skills, and learning motivation among midwifery 

D-III students. This was a quantitative study with a pre-experimental approach using a two-group pre-test- post-

test design.  The results showed that the majority of respndents in the two groups of variables before being given 

treatment had poor knowledge as many as 33 respondents (73.3%) and 34 respondents (75.6%), all respondents 

had poor skills, and the majority had low motivation as many as 39 respondents (86.7%) and 45 respondents 

(100%). The statistical test for knowledge, skills and motivations variables obtained the same p value of 0.000 

<0.05. Thus, the research hypothesis was accepted. There was an effect of the cooperative learning model with  e-

module regarding third stage of labor care on the increase in knowledge, skills and learning motivation among 

midwifery DIII students. 
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INTRODUCTION 

The era of the industrial revolution 4.0 

has led to technological developments, 

especially in the world of education. This era 

emphasizes the pattern of digital economy, 

artificial intelligence, big data, robotics, and so 

on or commonly known as the phenomenon of 

disruptive innovation, for example the use of 

Android as a mobile learning medium. Online-

based mobile learning provides opportunities 

for students to study anytime and anywhere. 

The development of cooperative learning-based 

modules for teaching can make a very large 

contribution, especially to student reading 

comprehension2. 

Media and learning resources are 

factors that can influence learning. The function 

of cooperative learning system is to create 

information media so as to deliver information 

more interactively and also informative. The 

media must be interesting, not boring but still 

have a significant effect in improving 

psychomotor, cognitive and affective aspects14
.
 

E-modules are electronic and practical 

teaching materials designed by lecturers which 

will later be used by students to learn the 
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subjects. The application of the cooperative 

learning model through learning media (E-

Module) is expected to be able to optimize 

mastery of the material and increase learning 

motivation both in terms of knowledge and 

skills of students 1. The reason for using android 

is because it's easy to bring anywhere and 

currently, almost everyone has an android. 

Android also has complete, open, free and easy 

to access application system wherever students 

are. Lecturers can also organize lectures without 

having to bring personal computers or laptops. 

Interaction between lecturers and students will 

occur easily. Students can access learning 

materials from lecturers anytime and anywhere 

by using the Android application10.  

The existence of E-modules is also 

expected to assist in understanding concepts in 

subject matter which can make it easier for 

students to carry out practicums and increase 

collaboration between students in completing 

assignments. Learning method using E-

modules basically aims to help students or 

university students to achieve their learning 

goals independently. In turn, students will be 

able to develop their thinking processes and also 

directly increase their knowledge according to 

the learning topic during the lecture process3. 

The current study aims to determine the effect 

of the cooperative learning model through e-

module regarding third stage of labor care on 

the increase in knowledge, skills, and learning  

 

 

 

 

 

 

 

 

 

 

 

 

 

Results regarding the level of 

knowledge, skills and learning motivation of 

students before and after treatment in the 

Intervention Group and Control Group showed 

that before being given treatment, the majority 

of respondents had less knowledge, namely as 

many as 33 respondents (73.3%) and 34 

respondents (75.6%), respectively. 

Furthermore, all of respondents had poor skills, 

motivation among midwifery D-III students. 

 

METHOD 

 
This was a quantitative study with a pre-

experimental approach using a two-group pre-

test- post-test design. The study was conducted 

at STIKES Nani Hasanuddin of Makassar. The 

samples were selected using total sampling. The 

study samples were assigned into 2 groups 

consisted of 45 respondents respectively. Group 

1 was the treatment group using the cooperative 

learning model through android-based e-

module, and group 2 was the control group 

without any treatment as the comparison group. 

 

RESULTS 

 
Results of analysis on the effect of the 

cooperative learning model through e-module 

regarding third stage of labor care on the 

increase in knowledge, skills, and learning 

motivation among midwifery D-III students 

showed that most of respondents in the 

intervention group were 19-20 years in age as 

many as 25 respondents (55.6%), and had the 

last GPA of >3.00-<4.00 as many as 42 

respondents (93.4%). Furthermore, most of 

respondents in the control group the majority 

were 21-25 years in age as many as 31 

respondents (68.9%) and all respondents had 

the latest GPA of >3.00-<4.00 (100%)(Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 
 

and the majority of respondents had low 

motivation, namely as many as 39 respondents 

(86.7%) and 45 respondents (100%), 

respectively. Table 2 also showed that after   

study population involved 90 4th semester 

students of Midwifery DIII study program at 

STIKES Nani Hasanuddin of Makassar. The 

being given intervention, the majority of 

respondent in both groups had good knowledge, 

Table 1. Characteristics of Respondents in the Intervention Group and Control Group. 

Characteristic Intervention  Control  

N % n % 

Age     

19 – 20 years  25 55.6 14 31.1 

21 – 25 years  20 44.4 31 68.9 

Total 45 100 45 100 

GPA     

≤ 3.00 3 6.6 0 0 

> 3.00 - < 4.00  42 93.4 45 100 

Total 45 100 45 100 
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namely as many as 38 respondents (84.4%) and 

36 respondents (80.0%), respectively. In 

addition, the majority of respondents had 

moderate motivation, namely as many as 42 

respondents (93.3%) and 32 respondents  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study findings regarding the effect of the 

cooperative learning model thorugh e-module 

regarding third stage of labor care on the 

increase in knowledge, skills, and learning 

motivation showed that the knowledge variable 

obtained a Zcount value = -8.133 and a p-value 

= 0.000 <0.05; the skill variable obtained a 

Zcount value = -5.190 and p value = 0.000  

 

 

 

 

 

 

 

 

DISCUSSION 

Knowledge 

 The results showed that the 

Cooperative Learning Model through Android-

Based E-Module (Magguru) regarsing Third 

Stage of Labor Care had a better effect and could 

increase student knowledge with a p value = 

0.000 <0.05. Before the intervention using the e-

module, the majority of students had poor 

knowledge, and after being given intervention,  

 

respectively. Regarding Skills, the majority of 

respondents in the intervention group had 

moderate skills, namely as many as 20 

respondents (44.4%) and all respondents in the 

control group had poor skills. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

<0.05; the motivation variable obtained a  

 

<0.05. Therefore, the study hypothesis was 

accepted.  The cooperative learning model 

thorugh Android-based E-module regarding 

third stage of labor care had a better effect and 

could increase students' knowledge, skills and 

learning motivation. 

 

 

 

 

 

 

 

 

 

there was a positive change wherein the 

majority of students had good knowledge. 

Android-based cooperative learning 

methods can train students to collaboratively 

share ideas to each other in groups so that 

students are trained to express their ideas during 

the teaching and learning process. Thus, the 

existence of an Android-based e-module can 

emphasize the participation and involvement of 

students, both individually and in group student 

which further affect the level of student 

knowledge. Such finding is in line with the 

Table 2. Level of Knowledge, Skills and Learning Motivation of Students Before and After 

Treatment in the Intervention Group and Control Group. 

Variable Before Treatment  After Treatment 

Intervention Control  Intervention  Control  

n % n  % n % n % 

Knowledge         

Good 3 6.7 1 2.2 38 84.4 36 80.0 

Moderate 9 20.0 10 22.2 6 13.3 8 17.8 

Poor 33 73.3 34 75.6 1 2.2 1 2.2 

Total 45 100 45 100 45 100 45 100 

Skills         

Good  0 0 0 0 13 28.9 0 0 

Moderate 0 0 0 0 20 44.4 0 0 

Poor 45 100 45 100 12 26.7 45 100 

Total 45 100 45 100 45 100 45 100 

Motivation         

High 1 2.2 0 0 2 4.4 8 17.8 

Moderate 5 11.1 0 0 42 93.3 32 71.1 

Low 39 86.7 45 100 1 2.2 5 11.1 

Total 45 100 45 100 45 100 45 100 

 

 

 

 

 

 

 

 

 

 
Table 3. Effect of the Cooperative Learning Model with E-Module regarding Third Stage of Labor 

Care on the Increase in Knowledge, Skills and Learning Motivation. 

Variable 
Effect of Cooperative Learning Model 

Zhit p value 

Knowledge -8.133 0.000 

Skill  -5.190 0.000 

Motivation -8.258 0.000 
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result of a study conducted by Kalsum6 which 

found that the use of Android-based 3D science 

could increase students' knowledge by showing 

very responsive nature in learning. One of the 

advantages of android-based learning media is 

that it is able to stimulate students to think 

actively in learning so that it tends to increase 

students' knowledge. 

The success of interactive e-modules in 

learning indicated that the use of interactive e-

modules as learning media was categorized as 

very good with a mean score of 84.72%. The 

results regarding student responses also showed 

that all aspects of the questionnaire were 

categorized as very good. Thus, interactive e-

modules were appropriate for use as learning 

media in the teaching and learning process. 

According to Sidiq, R dan Najuah14, it 

was explained that the Android-based 

cooperative learning learning system could 

encourage, trigger, strengthen students' interest 

in learning independently and the learning 

process would become more effective, efficient. 

Such condition would further increase the 

quality of learning and affect knowledge. 

 

Skills 

The result of the study showed that the 

cooperative learning model thorugh Android-

based E-module regarding third stage of labor 

care had a better effect and could increase 

students' skills. Before the intervention using e-

module, the majority of students had poor skills, 

and after being given intervention, there was a 

positive change wherein the majority of 

respondents had moderate skills. 

This increase in skills is also due to the 

GPA of the respondents. Most of them had GPA 

of >3.00 - <4.00 by 93.4%. This data support 

the opinion that respondents are basically able 

to understand learning using e-modules, so that 

it is expected that students' skill may increase 

after the use of learning e-modules. 

The result of this study is in line with a 

study conducted by Suarsanah and Mahayukti15 

which explained that Android-based E-modules 

could improve students' skills in critical 

thinking, problem-solving skills. Furthermore, 

according to Yang and Liu, learning using 

online-based e-modules provided a significant 

increase in student skills in carrying out work 

procedures for the second stage of labor. 

 

 

Motivation 

The results of statistical analysis 

revealed that age and GPA had a significant 

correlarion with skills (p value=0.02 <0.05). A 

study conducted by Rahman12, which was 

conducted at the National University of 

Malaysia, found that there was a positive 

relationship between critical thinking skill and 

academic achievement. 

The result of the study showed that the 

cooperative learning model thorugh Android-

based E-module regarding third stage of labor 

care had a better effect and could increase 

students' learning motivation with a p value = 

0.000 <0.05. Before the intervention using e-

module, the majority of students had low 

learning motivation, and after being given 

intervention, there was a positive change 

wherein the majority of respondents had 

moderate learning motivation. 

 The cooperative learning model 

thorugh Android-based E-module regarding 

third stage of labor care had a better effect and 

could increase students' knowledge, skills and 

learning motivation. Before the intervention 

using the e-module, the majority of students had 

low learning motivation, and after being given 

intervention, there was a positive change 

wherein the majority of students had moderate 

learning motivation. the result of a study 

conducted by Vansteenkiste proved that good 

quality motivation could be increased by 

creating a teaching climate with high support 

characteristic for autonomy, structure, and 

student involvement which could be a 

contribution to the learning process. High 

learning motivation can improve student 

learning achievement. 

According to Giantera4, it was found 

that one of the external factors that influenced 

student learning motivation was environmental 

condition. The school's physical environment, 

facilities and infrastructure need to be organized 

and managed so as to create fun situation and 

make students feel comfortable to learn. In this 

case, the facilities and infrastructure used are 

regarding the use of e-modules based on 

problem-based learning method. 

 

CONCLUSION  

 

Cooperative Learning Model through 

Android-Based E-Module regarding the Third 

Stage of Labor Care had a better effect and 
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could increase students' knowledge, skills and 

learning motivation. Thus, E-module can be 

used as one of the learning materials for 

teachers to deliver subjects towards students so 

that they are motivated to take part in lectures 

regularly and their knowledge and skills may 

further increase. Future researchers should use 

the E-module in other subjects besides 

childbirth care, so as to increase students' 

knowledge, skills, and learning motivation in 

various subjects.   
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ABSTRACT 

 

Boombaru Port in Palembang is a meeting point for the activities of ships, goods and people with the 

potential to become a means of the spread of Covid-19. Current efforts to prevent the spread of Covid-19 have not 

been fully implemented optimally. This study aims to analyse the determinants of preventive behavior towards the 

spread of Covid-19. This was a quantitative study using descriptive analytical method with a cross sectional 

approach. The study population was all crew members of ships that docked at Boombaru Port, Palembang with a 

total sample of 114 respondents who were selected accidentally. Data were analyzed using chi-square test and 

multiple logistic regression. The results showed several variables with a significant correlation, namely Captain 

support (P-value=0.0001) and availability of facilities (P-value=0.0001). Meanwhile, there were no significant 

correlations between age (P-value=1), education (P-value=0.612), type of ship (P-value=0.748), knowledge (P-

value=1), attitude (P-value=0.279) with the preventive behavior towards the spread of Covid-19. In conclusion, 

the most dominant variable related to Covid-19 preventive behavior was captain support (PR=35.605). Poor 

Captain support had a 35.606 times greater risk to create bad preventive behavior towards the spread of Covid-

19 compared to good Captain support. 

Keywords : Covid-19, Ships, Behavior. 

https://doi.org/10.33860/jik.v16i4.1571 

 

 

INTRODUCTION 

According to the World Health 

Organization (WHO), the number of global 

Covid-19 cases as of April 21, 2022 was 

504,079,039 confirmed cases of Covid-19 and 

6,204,155 deaths (1.2%) worldwide, while in 

Southeast Asia there were 57,478. 119 

confirmed cases of Covid-19 and 

781.322deaths (1.4%) 1. In Indonesia, data on 

the same date were 6,036,909 confirmed cases 

of Covid-19 and 155,746 deaths (2.6%) 2. In 

South Sumatra, there were 80,403 confirmed 

cases of Covid-19 and 3,336 deaths(4.2%), 

while in Palembang there were 43,863 

confirmed cases of Covid-19 and 1,315 deaths 

(3%) 3. Additional cases of Covid-19 were 

obtained from various sectors including from 

sea and air ports which are the gateways for the 

movement of goods, people and means of 

transportation. Disease transmission can be 

caused by vectors or disease-carrying animals 

carried by means of transportation or by vectors 

already present at sea or air ports 4. 

Based on data from Class II Ministry of 

Marine Affairs and Fisheries in Palembang, 

From 2019 to 2021, there was a relative increase 

in the number of ship arrivals from areas 

infected with quarantine diseases in the 

Palembang Boombaru Work Area. In 2019, 

there were 783 arrivals of ships and it increased 

in 2020 to 5994 ships, then in 2021 there were 

7268 arrivals of ships. It was also found that 5 

ships were quarantined with 39 crew members 

who were positive for Covid-19 and were 

isolated and 56 others were in quarantine 5. 
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Such condition is due to community compliance 

with the preventive behavior towards the spread 

of Covid-19. 

Community compliance in efforts to 

prevent the spread of Covid-19 is influenced by 

various factors. According to Herawati, et al., 

(2021), it was influenced by community 

behavior factor whether efforts to prevent and 

control Covid-19 were implemented or not 6. 

Such finding was also conveyed by Sangadji 

and Aningsih, (2021) that efforts to deal with 

the Covid-19 pandemic should be implemented 

by increasing people's understanding and 

behavior to carry out government 

recommendations regarding the prevention of 

Covid-19 7. Meanwhile according to 

Notoatmodjo, (2014), human behavior is 

influenced by several factors, namely 

predisposing factors (knowledge, attitudes, 

perceptions, motivation, values, beliefs, age, 

education), supporting factors (availability of 

facilities) and driving factors (laws, regulations, 

SOP, family/community figure/leader 

support)8. This is in line with the study 

conducted by Nuriati et. al. (2021) which 

revealed that there was a correlation between 

the availability of facilities and infrastructure 

and employee compliance in implementing 

health protocols 9. Likewise a study conducted 

by Sangadji and Aningsih, (2021) which found 

that leadership support in preventing the spread 

of Covid-19 had a significant effect on 

employee compliance in implementing the 

Covid-19 preventive protocols in the workplace 

in accordance with established regulations and 

policies7.  

Based on observations made at 

Boombaru port in Palembang, efforts to prevent 

the spread of Covid-19 have been carried out 

based on established regulations. However, 

several activities had not been carried out 

optimally including the implementation of 

physical distancing on ships, there was no 

instructions for keeping a distance in several 

rooms, sterilization by spraying disinfectants 

had been carried out but not routinely with no 

specific schedule, and there were no specific 

health check facilities for crew members, only 

thermogans were available on several ships so 

that the health checks were carried out 

independently by crew members. This study 

aims to analyse the determinants of preventive 

behavior towards the spread of Covid-19 among 

ships that docked at Boombaru Port. 

 

METHOD 

 
This was a quantitative study using 

descriptive analytical method with a cross 

sectional approach. This study was carried out 

at Boombaru Port, Palembang from June to July 

2022. The study population was all crew 

members of ships that docked at Boombaru 

Port, Palembang. Data were collected using a 

questionnaire that had been tested for validity 

among 30 respondents of crew members whose 

ships docked at Sungai Baung Port. 

The study population was all crew 

members of ships that docked in the Boombaru 

Port area. The number of sample was 

determined using the Lemeshow formula for a 

two-proportion hypothesis test sample which 

obtained 114 respondents. Data were collected 

through a questionnaire consisting of 15 

questions regarding Covid-19 and its 

prevention, 15 questions regarding attitude, 14 

questions regarding preventive behavior 

towards the spread of Covid-19, 14 questions 

reagrding captain support, and 8 questions 

regarding availability of facilities.  

Univariate analysis applied descriptive 

analysis to describe the characteristics of the 

respondents in the form of percentage tables. 

Furthermore, bivariate analysis applied the chi-

square and Pearson Correlation statistical tests 

to determine the correlation between the two 

related or unrelated variables, while the 

multivariate analysis was performed through a 

multiple logistic regression modeling procedure 

to find out which independent variable had a 

more dominant correlation with the dependent 

variable. 

 

RESULTS   
 

Table 1. Distribution of Characteristics 

Characteristic f (%) 

Age   

< 35 97 85.1 

≥ 35 17 14.9 

Education   

≤ SMA 98 86 

> SMA 16 14 

Type of Ship   

> 350 101 88.6 

≤ 350 13 11.4 

Behavior   

Poor 53 46.5 

Good 61 53.5 
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Education   

Poor 44 38.6 

Good 70 61.4 

Attitude   

Poor 86 75.4 

Good 28 24.6 

Captain 

Support 

  

Poor 58 50.9 

Good 56 49.1 

Availability of Facilities  

Poor 22 19.3 

Good 92 80.7 

Total 114 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 presented the results of 

statistical test using chi square for age which 

obtained a P-value of 1 >α (0.05), for education 

which obtained a P-value of 0.612 > α (0.05), 

for type of ship which obtained a P-value of 

0.748, for knowledge which obtained a P-value 

of 1, and for attitude which obtained a P-value 

of 0.279. It can be concluded that there was no 

correlation between age, education, type of 

ship, knowledge and attitude with preventive 

behavior towards the spread of Covid-19. 

 

 

Table 1 revealed that most of 

respondents were involved in the <35 years of 

age group by 85.1%, had a level of education of 

high school and below by 86%, came from the 

type of ship with a ship weight of >350 by 

88.6%, had good behavior by 53.5%, had good 

knowledge by 61.4%, had bad attitude by 

75.4%, had poor captain support by 50.9%, and 

had good facilities by 80.7%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Furthermore, based on the result of chi 

square statistical test on captain support, it was 

obtained a P-value of 0.0001, similarly with the 

availability of facilities which obtained a P-

value of 0.0001. Thus, it can be concluded that 

there was a significant correlation between 

captain support and availability of facilities 

with preventive behavior towards the spread of 

Covid-19. 

 

 

 

Table 2. Analysis of the Correlation between Age, Education, Type of Ship, Knowledge, 

Attitude, Captain Support, and Availability of Facilities with Preventive Behavior 

towards the Spread of Covid-19 

 
Variable Preventive Behavior P-value PR 

Poor Good (95% CI) 

n % n % 
 

  
Age 

     

< 35 45 46.4 52 51.9 1.000 0.974 

≥ 35 8 47.1 9 52.9 (0.347-2.734) 

Education 
    

≤ SMA 47 48 51 52 0.612 1.536 
> SMA 6 37.5 10 62.5 (0.518 – 4.554) 

Type of Ship (GT) 
   

> 350  48 47.5 53 52.5 0.748 1.449 

≤ 350  5 38.5 8 61.5  (0.444-4.733) 

Knowledge 
    

Poor 20 45.5 24 54.5 1.000 0,934 

Good 33 47.1 37 52.9  (0.438-1.991) 

Attitude 
   

Poor 37 43 49 57 0.279 0,566 

Good 16 57.1 12 42.9   (0.239 -1.341) 

Captain Support 
   

Poor 47 81 11 19 0.0001 35.606 

Good 6 10.7 50 89.3 (12.195 -103.957) 

Availability of Facilities 
   

Poor 20 90.9 2 9.1 0.0001 17.879 

Good 33 35.9 59 64.1 (3.931–81.314) 
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Based on the results of the 

multivariate analysis in table 3, it was 

shown that there was a variable with a p 

value of >0.05, namely the availability of 

facilities. Therefore, the availability of 

facilities variable must be excluded. Based 

on the result of the analysis of OR change 

after the availability of facilities variable 

was excluded, there was a change in the OR 

value by >10%. Therefore, the availability 

of facilities variable was re-introduced into 

the model, so that it was found that the most 

dominant influential variable for the 

preventive behavior towards the spread of 

Covid-19 was Captain Support with Exp 

(B) of 35.606. The study finding revealed 

that availability of facilities was a 

confounding variable in the preventive 

behavior towards the spread of Covid-19. 

 
DISCUSSION 

Correlation between Age and 

Preventive behavior towards the Spread of 

Covid-19. This study revealed that there was no 

correlation between age and preventive 

behavior towards the spread of Covid-19. 

Prevention must be carried out by all parties and 

all ages, both young and old, because they are 

at risk of contracting Covid-19 and have 

different ways of doing preventive measures 

towards the spread of Covid-19. The study 

finding is in line with the study conducted by 

Rohmah and Simanjuntak (2020) which found 

that there was no correlation between age and 

Covid-19 prevention and age was not a 

determinant of one's knowledge. However, 

activeness in seeking knowledge was required 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in efforts to prevent Covid-1910. A study 

conducted by Sari, et al. (2020) further revealed 

that there was no correlation between age and 

preventive behavior towards Covid-19 and that 

there were almost equal proportions between 

the age groups of adolescents, adults and the 

elderly with good preventive behavior towards 

Covid-1911. 

This study offers an implication that 

crew members at all age levels must remain 

active in efforts to prevent the spread of Covid-

19 because they have the opportunity to spread 

Covid-19. 

Correlation between Education and 

Preventive behavior towards the Spread of 

Covid-19. This study revealed that there was no 

correlation between education and preventive 

behavior towards the spread of Covid-19. Not 

only formal education is needed to prevent the 

spread of Covid-19, but also the experience of 

crew members, social environment and 

different views of crew members regarding 

disease susceptibility, preventive efforts, 

benefits, as well as efforts to prevent Covid-19. 

The study findings are consistent with a study 

conducted by Wulandari et.al., (2020) that there 

was no correlation between education and 

preventive behavior towards Covid-19 12. This 

is because the knowledge gained by people with 

low education regarding the transmission of 

Covid-19 is not only from formal education but 

from their own experiences and the social 

environment. The study finding is in line with 

the study conducted by Pratiwi, et.al. (2020) 

which found that there was an insignificant 

correlation between education level and 

behavior to prevent transmission of Covid-19 

which was influenced by differences in 

Table 3. Analysis of the Correlation of the Dominant Variables 
Variable B P-value Exp (B) 95 % CI 

Initial Model of Multivariate Analysis 

Captain Support 3.214 0.0001 24.89 8.255-75.043 

Availability of Facilities 1.621 0.064 5.06 0.910-28.136 

The model by excluding the Availability of Facilities variable 

Captain Support 3.573 0.0001 35.606 12.195-103.957 

Availability of Facilities 1.621 0.064 5.06 0.910-28.136 

Confounding calculation by excluding the Onset Time variable 

Captain Support 24.89 35.606 43.05 Confounding 

Final Model  

Captain Support 3.573 0.0001 35.606 12.195-103.957 

Availability of Facilities 1.621 0.064 5.06 0.910-28.136 
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perceptions regarding disease susceptibility, 

preventive efforts, benefits as well as efforts to 

prevent Covid-1913.  

This study offers an implication that 

crew members at all education levels must 

remain active in efforts to prevent the spread of 

Covid-19 since higher education does not 

guarantee that efforts to prevent the spread of 

Covid-19 can be carried out properly. 

Correlation between Type of Ship and 

Preventive Behavior towards the Spread of 

Covid-19. This study revealed that there was no 

correlation between type of ship and preventive 

behavior towards the spread of Covid-19. 

Weight of the ship in gross tons (GT) unit will 

affect the number of crew members on board. 

The larger the GT, the larger the ship, the more 

crew members working on the ship and the 

more likely it is for the spread of Covid-19. The 

government through the Ministry of 

Transportation stipulates that every company 

operating Indonesian-flagged ships must make 

several adjustments to procedures to prevent the 

spread of Covid-19 within ship activities14. 

There was no correlation between type of ship 

and preventive behavior towards the spread of 

Covid-19 in this study because the spread of 

Covid-19 depends on the immune system of the 

crew and the extent to which compliance with 

the health protocols that apply at ports and ships 

is implemented by crew members and port 

managers. It is expected that crew members 

with types of ships of <350 GT and >350 GT 

will always consider efforts to prevent the 

spread of Covid-19.  

Correlation between Knowledge and 

Preventive behavior towards the Spread of 

Covid-19. This study revealed that there was no 

correlation between knowledge and preventive 

behavior towards the spread of Covid-19. There 

are other factors that can influence it, namely 

the comprehension and mind-set that are 

increasingly developing and accompanied by 

increasing age of a crew member. Besides, the 

quality of information which is a source of 

knowledge for a crew member also an important 

factor since along with the correctness of the 

information obtained, prevention of the spread 

of Covid-19 can also be performed properly. 

The study finding is in line with a study 

conducted by Patimah, (2021) which found that 

there was no correlation between knowledge 

and preventive behavior towards the spread of 

Covid-19 because a person's behavior is 

influenced by internal factors such as 

motivation, goals, will and as well as by 

external factors, namely the environment 15. 

This research offers an implication that 

it is necessary to increase the knowledge of 

crew members to provide correct information 

about preventive effort towards the spread of 

Covid-19 and the latest regulations.  

Correlation between Attitude and 

Preventive behavior towards the Spread of 

Covid-19. This study revealed that there was no 

correlation between attitude and preventive 

behavior towards the spread of Covid-19. 

Attitudes available in the form of closed 

responses and are still influenced by one’s 

experience regarding the prevention of Covid-

19. Attitudes are influenced by subjective 

norms, namely trust in the opinions of others 

regarding the actions to be taken. The study 

finding is in line with the study conducted by 

Alfikrie, et al (2021) which found that there was 

no correlation between attitude and preventive 

behavior towards Covid-19, despite the rules 

that require a person to behave as expected16.  A 

study conducted by Sari et al. (2020) also found 

that the positive attitude of respondents did not 

guarantee positive preventive behavior towards 

Covid-19, and was also it was influenced by the 

personal experiences of respondents regarding 

Covid-19 prevention as well as information 

obtained from the mass media and news from 

other communication media 11.  

Correlation between Captain Support 

and Preventive Behavior towards the Spread of 

Covid-19. This study revealed that there was a 

correlation between Captain Support and 

preventive behavior towards the spread of 

Covid-19. The behavior of crew members is 

much influenced by a person considered 

important, namely the captain. Information 

conveyed by the Captain tends to be obeyed and 

is able to exert influence or encouragement to 

crew members to implement preventive 

behavior towards Covid-19. In addition, the 

policies and rules made by the captain to 

implement the Covid-19 prevention protocol on 

the ship can be carried out by crew members 

along with direct supervision from the captain. 

The study finding is in line with a study 

conducted by Sangadji and Aningsih, (2021) 

which found that there was a correlation 

between company management support and 

employee compliance with Covid-19 

preventive measures since management support 
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could  motivate and ensure the proper 

implementation of the Covid-19 prevention 

protocols 9. Furthemore, a study conducted by 

Agustina and Budiono (2021) also found that 

leadership support was related to the preventive 

behavior towards the transmission of Covid-19 

since a person's behavior was more influenced 

by people considered important so that what 

they do or say will tend to be obeyed 17. 

The study finding implied that the Captain 

had a good understanding and behavior 

regarding Covid-19 prevention so that he could 

implement the rules to prevent the spread of 

Covid-19 on ships that docked at Boombaru 

Port, Palembang. 

Correlation between the availability of 

Facilities and Preventive Behavior towards the 

Spread of Covid-19. There was a correlation 

between the availability of facilities and 

preventive behavior towards the spread of 

Covid-19. It can be due to the preventive 

behavior performed by crew members on ship 

requires supporting factors in the form of the 

availability of adequate facilities on board. A 

person's behavior is strongly influenced by the 

availability of resources including facilities and 

infrastructure. Such finding is in line with a 

study conducted by Sari and Budiono (2021) 

which found that there was a correlation 

between the availability of facilities and 

preventive behavior towards the spread of 

Covid-1918. The availability of infrastructure 

can enable a person to carry out preventive 

behavior towards the spread of Covid-19. 

Furthermore, according to Lawrence Green's 

theory, a person's behavior is influenced by 

enabling factors and facilities and infrastructure 

are part of the enabling/supporting factors 18. 

Another study conducted by Herawati, et al 

(2021) revealed that there was a significant 

correlation between infrastructure and efforts to 

prevent and deal with Covid-19 because a 

person's health behavior was influenced by 

supporting factors such as the availability of 

facilities and health infrastructure 8. It is 

expected a specific person in charge for the 

availability of facilities so that there is no 

shortage of facilities when needed. 

Variables with Dominant Effect on 

Preventive behavior towards Covid-19 at 

Boombaru Port. Based on the results of 

multivariate analysis regarding Captain support 

variable, it was obtained a P-value; 0.0001; p < 

0.05; Exp(B); 35.606 95% CI; 12.195-103.957. 

It can be concluded that there was a significant 

correlation Captain support and preventive 

behavior towards the spread of Covid-19. 

Poor Captain support had a 35.606 times 

greater risk to create bad preventive behavior 

towards the spread of Covid-19 compared to 

good Captain support. Such finding is in line 

with a study conducted by Sangadji and 

Aningsih (2021) which found an effect of 

leadership support on employee compliance 

with Covid-19 preventive measures with a P-

value= 0.000, p < 0.005; Exp(B)= 2.43; 95% 

CI= 1.24 - 4.76  9.  

 

CONCLUSION  

 

The most dominant influential factor 

for the prevention of the spread of Covid-19 

among ships that docked at Boombaru Port, 

Palembang was the Captain support, while the 

availability of facilities acted as a confounding 

variable. In contrast, age, education, type of 

ship, knowledge, and attitude variables showed 

no correlation with preventive behavior towards 

the spread of Covid-19.  

Captain and crew members should be 

able to optimally implement the rules related to 

preventive behavior towards the spread of 

Covid-19 among ships that docked at 

Boombaru Port, Palembang according to good 

governance in every technical implementation 

of the predetermined policies. The crew 

members are expected to be able to adapt to 

changes in behavior to continue performing 

normal activities by still implementing health 

protocols. 
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ABSTRACT 

 

Work fatigue is a significant problem related to occupational health and safety since fatigue is a cause of 

work accidents which are very dangerous for workers. Data reported by the ILO stated that up to two million 

workers died every year due to accidents caused by work fatigue. This study aims to determine the factors related 

to work fatigue among Traffic police. This was a quantitative study with an analytical survey method and a cross-

sectional research design. The population in this study involved all Traffic Police in Jambi Police Resort. The 

study samples were selected using total sampling technique involving 40 people. The results of the study revealed 

that 80% of respondents experienced moderate level of fatigue and 20% of respondents experienced mild level of 

fatigue. The results of statistical test showed that there was a relationship between age (p=0.003) and years of 

service (p=0.014) with the level of work fatigue. Furthermore, there was no relationship between nutritional 

status, history of disease, and workload with work fatigue. It can be concluded that there was a relationship 

between age and years of service with the level of work fatigue among traffic police. It is expected that respondents 

perform muscle stretching within rest hours. 

Keywords : Work Fatigue, Traffic Police. 

https://doi.org/10.33860/jik.v16i4.1740 

 

 

INTRODUCTION 

Based on Law no. 1 of 1970 concerning 

Occupational Safety, Occupational Health and 

Safety (K3) policy aims to prevent accidents 

and illness due to work. In addition, K3 also 

functions to protect all production sources so as 

to be used effectively1. Occupational Health and 

Safety (K3) refers to all activities to guarantee 

and protect the safety and health of workers 

through preventive efforts towards work 

accidents and work-related diseases2. 

According to OHSAS 18001: 2007 

Occupational Health and Safety (K3) refers to 

all conditions and factors that can have an 

impact on the health and safety of workers as 

well as other people (contractors, suppliers, 

visitors and guests) in the workplace3. 

The growth in the number of workers in 

Indonesia continues to increase every year, and 

this is not matched by efforts to protect the 

health and safety of workers. This lead to a high 

number of work accidents in Indonesia4. The 

International Labor Organization (2018) noted 

that an average of 6,000 people died every day 

due to work-related diseases and work accidents 

or equivalent to 2.2 million people per year5.  

The ILO further reported that up to two million 

workers died every year due to accidents caused 

by work fatigue6. Meanwhile, in Indonesia, 

based on data derived from the Directorate 

General of Labor Inspection (2012), it was 

stated that there were 847 work accidents and 

36% of the total were caused by fatigue7. In a 

study conducted by Verawati, 2017, it was 

explained that out of 58,115 samples, 32.8% of 

them experienced fatigue, and work accident 

due to fatigue had a direct impact on the level 

of labor productivity8. Therefore, the level of 

labor productivity is strongly influenced by 

human factors, such as sleep problems and 

biological needs6. 

Work fatigue is a problem often faced 

by workers. Work fatigue greatly affects health 
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and can decrease productivity if it is not cared 

for properly9. The level of fatigue due to work 

experienced by workers may cause discomfort, 

reduce performance and increase errors in work 

duties 10. Work fatigue are caused by various 

aspects, including individual factors (age, 

gender, nutritional status and history of 

disease), work factors (workload, work shifts, 

work attitude, length of work, and years of 

service) and environmental factors (heat, noise, 

and lighting pressure) 11.  

The result of a study conducted by 

Utami et al (2018) among aluminum smelting 

household industry workers showed that 7 

workers (23.3%) had a mild level of fatigue and 

23 workers (76.7%) had a high level of fatigue. 

This study also found that there was a 

significant relationship between age and years 

of service with work fatigue12. Age will affect 

the condition of the body. Someone who is still 

young will be able to do heavy work and vice 

versa, an old age may decrease the ability to do 

heavy work. An old worker will feel tired 

quickly and not move agile when carrying out 

his works, and this will further affect 

performance. In addition, years of service will 

have a positive effect. Longer years of service 

will create more experience in doing jobs. On 

the other hand, it can also have a negative effect 

since the longer the years of service, the more 

tired, bored and exposed to the hazards posed 

by the work environment a person will be13. 

One of the occupations with the 

potential to experience work burnout is traffic 

police. The traffic police is a unit tasked with 

maintaining security, providing protection and 

creating traffic order in accordance with 

statutory regulations. Since there is a need to 

prevent work accidents caused by work fatigue 

among traffic police, this study aims to find out 

the factors related to work fatigue among traffic 

police. 

 

METHOD 

 
This was a quantitative study with an 

analytical survey method and a cross-sectional 

research design. The study samples were 

selected using total sampling technique. The 

study samples involved 40 traffic police 

officers. Primary data were collected with 

characteristic interview techniques to 

respondents. Work fatigue was assessed using 

the Industrial Fatigue Research Committee 

(IFRC) questionnaire regarding symptoms of 

subjective fatigue with a total of 30 items which 

consisted of 10 questions regarding the 

weakening of activities, 10 questions regarding 

the weakening of motivation, 10 questions 

regarding physical fatigue. In addition, weight 

and height measurements were performed to 

find out the Body Mass Index, the year the 

respondent started working, and whether the 

respondents had certain disease or not. The 

researchers also checked the workers' pulse 

using a pulse oximeter to determine workload. 

This study was conducted in June-November 

2022. Data analysis in this study used two 

methods, namely, Univariate analysis to 

determine the frequency and distribution of the 

variables under study and Bivariate analysis to 

analyze the relationship between the 

independent variables and the dependent 

variable. 

 

RESULTS   
Table 1. Distribution of Work Fatigue 

Frequency, Age, Nutritional Status, History 

of Disease, Workload and Years of Service. 

Variable n % 

Work Fatigue Mild 32 80.0 

Moderate 8 20.0 

Age ≥ 35 years 29 72.5 

<35 years 11 27.5 

Nutritional 

Status 

Not Normal 25 62.5 

Normal 15 37.5 

History of 

Disease 

Had 6 15.0 

Didn’t Have 34 85.0 

Workload High 33 82.5 

Low 7 17.5 

Years of 

Service 

> 10 years 22 55.0 

≤ 10 years 18 45.0 

Total  40 100.0 

Based on data presented in Table 1 

regarding frequency distribution of 

respondents, it was shown that 80% of 

respondents experienced moderate level of 

fatigue and 20% respondents experienced mild 

level of fatigue. The results of the study on the 

assessment of work fatigue risk factor variables 

showed that the highest age frequency 

distribution was in the ≥35 years category by 

72.5%. Furthermore, most of respondents had 

an abnormal nutritional status by 62.5% and 

most of respondents did not have a history of 

disease by 85.0%. Furthermore, most of 

respondents had moderate level of workload by 

82.5% and 55.0% of respondents had working 

period of >10 years. 
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Based on data presented in Table 2 

regarding relationship between age and work 

fatigue, it was shown that among respondents 

aged ≥35 years, 27 respondents (93.1%) 

experienced moderate level of fatigue, and 2 

respondents (6.9%) experienced mild level of 

fatigue. It is also known that among respondents 

aged <35 years, 5 respondents (45.5%) 

experienced moderate level fatigue involved  

 

 

 

 

 

 

 

 

 

 

 

 

Based on data presented in Table 3 

regarding relationship between nutritional 

status and work fatigue, it was shown that 

among traffic police who had an abnormal 

nutritional status, 19 respondents (76.0%) 

experienced a moderate level of fatigue and 6 

respondents (24.0%) experienced mild level of 

fatigue. On the other hand, among respondents 

who had  a normal nutritional  status, 13  

  

 

 

 

 

 

 

 

 

 

Based on data presented in Table 4 

regarding relationship between history of 

disease and work fatigue, it was shown that 

among traffic police who had a history of  mild 

 

 

 

 

 

 

 

 

 
 

and 6 respondents (54.5%) experienced mild 

level of fatigue. The result of bivariate analysis 

using chi-square showed that there was a 

significant relationship between age and work 

fatigue with a p-value of 0.003. Such finding 

indicated that Traffic Police aged ≥ 35 years had 

a 2.04 times risk (PR=2.04, 95% CI, 1.06-3.94) 

of experiencing moderate level of work fatigue 

compared to those aged <35 years. 

 

 

 

 

 

 

 

 

 

 

 

 

respondents (86.7%) experienced moderate 

level of fatigue and 2 respondents (13.3%) 

experienced mild level of fatigue. The result of 

the chi-square analysis obtained a p 

value=0.686 with a PR value=0.87 (0.65 – 1.18) 

which indicated that there was no significant 

relationship between nutritional status and the 

level of work fatigue among Traffic Police. 

 

 

 

 

 

 

 

 

 

 

 

fatigue, and 1 respondent (16.7%) experienced 

level of fatigue. On the other hand, among 

respondents who did not have a history of 

disease, 27 respondents (79.4%) experienced 

moderate level of fatigue, while 7 respondents  

Table 2. Relationship between Age and Work Fatigue. 

Variable Work Fatigue Total PR (95% CI) p-value 

Moderate Mild 

n % n % 

Age 
     

   

≥35 years 27 93.1 2 6.9 29 2.04 1.06-3.94 0.003 

<35 years 5 45.5 6 54.5 11    

Total 32 
 

8 
 

40    

 

 

 

 

 

 

 

 

 

 
Table 3. Relationship between Nutritional Status and Work Fatigue. 

Variable Work Fatigue Total PR (95% CI) p-value 

Moderate Mild 

n % n % 

Nutritional Status  
     

   

Abnormal 19 76.0 6 24.0 25 0.87 0.65-1.18 0.686 

Normal 13 86.7 2 13.3 15    

Total 32 
 

8 
 

40    

 

 

 

 

 

 

 

 

 

 
Table 4. Relationship between History of Disease and Work Fatigue. 

Variable Work Fatigue Total PR (95% CI) p-value 

Moderate Mild 

n % n % 

History of Disease  
     

   

Had 5 83.3 1 16.7 6 1.04 0.70-1.56 1.000 

Didn’t Have 27 79.4 7 20.6 34    

Total 32 
 

8 
 

40    
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(20.6%) experienced mild level of fatigue. 

Based on the result of chi-square analysis, it was 

obtained a p value=1.000 (p >0.05) with a PR 

value=1.04 (0.70-1.56) which indicated that  

 

 

 

 

 

 

 

 

 

 

Based on data presented in Table 5 

regarding relationship between workload and 

work fatigue, it was shown that among 

respondents who had moderate level of 

workload, 28 respondents (84.4%) experienced 

moderate level of fatigue and 5 respondents 

(15.2%) experienced mild level of fatigue. On 

the other hand, among respondents who had low 

 

 

 

 

 

 

 

 

 

Based on data presented in Table 6 regarding 

relationship between years of service and work 

fatigue, it was shown that among respondents 

with >10 years of service, 21 respondents 

(95.5%) experienced moderate level of fatigue 

and 1 respondent (4.5%) experienced mild level 

of fatigue. On the other hand, among 

respondents with <10 years of service, 11 

respondents (61.1%) experienced moderate 

level of fatigue and 7 respondents (38.9%) 

experienced mild level of fatigue. Based on  the 

result of chi-square analysis, it was obtained a p 

value=0.014 (p <0.05) which indicated that 

there was a relationship between years of 

service and work fatigue among Traffic Police. 

In addition, it was obtained a PR value=1.56 

(1.06-2.28) which indicated that respondents 

who have worked >10 years were 1.56 times 

more at risk of experiencing high level of 

fatigue compared to those who have worked ≤ 

10 years. 
 

there was no significant relationship between 

history of disease and the level of work fatigue 

among Traffic police. 

 

 

 

 

 

 

 

 

 

 

 

level of workload, 4 respondents (57.1%) 

experienced moderate level of fatigue and 3 

respondents (42.9%) experienced mild level of 

fatigue. Statistical test result showed that there 

was no significant relationship between 

workload and the level of work fatigue (p-

value=0.128, PR=.48 (0.76-2.86)).  

 

 

 

 

 

 

 

 

 

 

DISCUSSION 
 

 Age and Work Fatigue among Traffic 

police. Based on the results of the study, it was 

shown that 27 of 29 traffic police aged ≥35 

years experienced moderate level of fatigue. 

Meanwhile, there were 11 traffic police aged 

<35 years who experienced low level of fatigue. 

It was obtained a p-value of 0.003, which 

indicated there was a relationship between age 

and the level of work fatigue among Traffic 

Police in Jambi Police Resort. 

Several studies showed evidence that 

age was related to work fatigue. A study 

conducted by Andrianus Evander Kondi and 

Herlina among nurses at Awal Bross Hospital, 

Bekasi obtained a p-value of 0.001 (<0.05), 

which indicated that there was a significant 

relationship between age and work fatigue 

among nurses8. 

To avoid age-related burnout, 

management should balance the workload 

Table 5. Relationship between Workload and Work Fatigue. 

Variable Work Fatigue Total PR (95% CI) p-value 

Moderate Mild 

n % n % 

Workload  
     

   

Moderate  28 84.8 5 15.2 33 1.48 0.76-2.86 0.128 

Low 4 57.1 3 42.9 7    

Total 32 
 

8 
 

40    

 

 

 

 

 

 

 

 

 

 
Table 6. Relationship between Years of Service and Work Fatigue. 

Variable Work Fatigue Total PR (95% CI) p-value 

Moderate Mild 

n % n % 

Years of Service 
     

   

>10 years 21 95.5 1 4.5 22 1.56 1.06-2.28 0..014 

≤10 years 11 61.1 7 38.9 18    

Total 32 
 

8 
 

40    
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based on the age of the workers. This aims to 

ensure that workers do not complain about 

excessive activities at work. Older workers 

should not get too many hard works due to a 

decline in their physical condition. This should 

become a concern to avoid more strenuous 

physical activity because older workers are not 

too agile in carrying out certain activities 

compared to young workers14. 

 Nutritional Status and Work Fatigue 

among Traffic police. Based on a study 

conducted among Traffic Police in Jambi Police 

Resort, it was found that 25 of 40 respondents 

(62.5%) had an abnormal Body Mass Index 

(BMI), and 19 respondents experienced 

moderate level of fatigue. Meanwhile, 13 of 15 

respondents with normal nutritional status 

experienced moderate level of fatigue. It was 

obtained a p-value of 0.686, which indicated 

that there was no relationship between 

nutritional status and work fatigue among 

Traffic Police in Jambi Police Resort. 

Such finding is in line with a study 

conducted by Apriliani et al, 2019 entitled 

factors related to work fatigue among fire-

fighters in the South Jakarta fire and rescue 

department with a p-value of 0.921 (> 0.05)15. 

Good nutritional status by consuming the right 

amount of calories at the right time and having 

good nutrition can have a positive effect on 

work performance. If an employee has 

insufficient calorie intake, of course he will tire 

more quickly than other employee with 

sufficient calorie intake16. 

Relationship between History of 

Disease and Work Fatigue among Traffic 

police. Based on the study findings, it can be 

seen that 6 of 40 respondents had a history of 

disease, and 5 of them experienced moderate 

level of fatigue. In the category of having no 

history of disease, 27 of 34 people experienced 

moderate level of fatigue. It was found a p-value 

of 1.000, which indicated that there was no 

relationship between history of disease and the 

level of work fatigue among Traffic Police.  

The study finding is in line with the 

result of a study conducted by Dewi Gurusinga, 

Anita Camelia, and Imelda G Purba entitled 

analysis of factors related to work fatigue 

among sugar factory operators of PT. pN VII 

Cinta Manis in 2013 with a p-value = 0.195, 

which indicated that there was no relationship 

between history of disease and work fatigue 

among sugar factory operators at PT. PN VII 

Cinta Manis17. 

Suma'mur (2014) states that a person's 

health can certainly lead to work fatigue based 

on the history of the disease experienced. 

Diseases that can affect fatigue include heart 

disease, hypertension, asthma, kidney disease, 

low blood pressure, lung disease, and diabetes 

mellitus. 

Relationship between Workload and 

Work Fatigue among Traffic police. Based on 

the study findings, it was found that 33 of 40 

respondents (82.5%) had a pulse of >100 

beats/minute in the moderate category, and 28 

of them experienced moderate level of fatigue. 

Furthermore, 7 respondents (17.5%) had a pulse 

of <100 beats/minute in the mild category, and 

4 of them experienced moderate level of 

fatigue. 

Based on the results of a study 

conducted by Safira et al (2020) entitled work 

fatigue among workers at PT. Indonesia Power 

Unit Generation and Generation Services 

(UPJP) of Priok, it was found that there was no 

relationship between workload and work 

fatigue with a p value=0.100 (p>0.05)18. 

There are many factors that determine 

the workload of a worker, such as the physical 

and psychological environment that may affect 

individual performance. Too much workload 

can lead to mental and physical fatigue as well 

as emotional reactions such as irritability18. 

Relationship between Years of Service 

and Work Fatigue among Traffic police. Based 

on the study findings, there were 22 out of 40 

Traffic Police who 10 years of service which 

involved in old category and 18 respondents 

were involved in the new category with ≤10 

years of service. The p-value was 0.014<0.05 

which indicated that there was a relationship 

between years of service and work fatigue 

among Traffic Police. 

Several theories state that years of 

service can affect the incidence of work fatigue, 

which can have both positive and negative 

impacts. However, the study finding regarding 

years of service is in line with the theory which 

states that years of service has a negative effect 

due to a limit to one's body's resistance to work 

processes which results in fatigue and boredom 

among workers19. Another study conducted 

among engineering service workers at PT. PLN 

(PERSERO) ULP Batulicin, Tanah Bambu 

District in 2021 also found that there was a 

relationship between years of service and work 
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fatigue. The results of statistical test using chi-

square obtained a p-value = 0.006 (p <0.05)20. 

 

CONCLUSION  

 

Based on the study conducted among 

the Traffic Police, it was found that 80% of the 

traffic police experienced moderate level of 

fatigue. Furthermore, there was a relationship 

between age and years of service with work 

fatigue among Traffic Police. Future research 

may assess the risk factors for work fatigue and 

work stress among the police officers in 

different divisions. It is expected that 

respondents perform muscle stretching within 

rest hours and when they start to feel excessive 

fatigue, They may be able to take a short break 

at the weekend to recover their physical and 

mental health due to the high workload and 

create a positive work environment that allows 

respondents to avoid the boredom of 

monotonous work and to be passionate about 

the work to be done.   
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ABSTRACT 

 

Hypertension is often referred to as The Silent Killer because it is the second leading cause of death after 

hear disease. Hypertension cannot be due to single cause but multifactorial causes, wherein many factors can be 

a risk for hypertension. This study aims to analyze the correlation between socio-economic factors and stress with 

hypertension cases during the Covid-19 pandemic at Sikumana Community Health Center. This was an analytical 

observational study with a case control design. The study samples involved 84 respondents who were assigned in 

the case and control groups consisting 42 respondents, respectively, or with a ratio of 1:1. Data were analyzed 

using the chi square test by calculating the OR value. The results of this study indicated that there was a correlation 

between income (p= 0.016; OR= 3.21; 95% CI 1.33-8.05), employment status (p= 0.029; OR= 2.91; 95% CI 1.20 

-7.15), education level (p= 0.004; OR= 4.06; 95% CI 1.62-10.13) and stress (p= 0.000; OR= 8.17; 95% CI 3.05-

21.91) with hypertension. It can be concluded that there was a correlation between socio-economic factors 

(income, employment status, and education) and stress with hypertension cases in the work area of Sikumana 

CHC, Kupang City. Provision of education related to diverse food consumption pattern and stress management 

must be increased. 

Keywords : Socio-economic Factors, Stress, Hypertension. 

https://doi.org/10.33860/jik.v16i4.1626 

 

 

INTRODUCTION 

Non-Communicable Diseases are 

diseases that are not caused by infection of 

microorganisms such as protozoa, bacteria, 

fungi, or viruses. This type of disease is 

responsible for 70% of deaths in the world1. 

Hypertension is defined as a condition in which 

blood pressure rises steadily. A person can be 

said to have hypertension if he has systolic 

blood pressure of ≥140 mmHg and diastolic 

blood pressure of ≥90mmHg which are 

measured twice with an interval of five 

minutes2.   

Based on the 2019 World Health 

Organization (WHO) report, around 1.28 

billion people in the world in the last thirty years 

from 1990-2019, had hypertension. The number 

of people with hypertension continues to 

increase every year, and it is estimated that by 

2025 there will be 1.5 billion people with 

hypertension and 10.44 million people will die 

from hypertension and its complications3. 

Institute for Health Metrics and Evaluation 

(IHME) also stated that out of a total of 1.7 

deaths in Indonesia was caused by many factors 

including high blood pressure or hypertension 

by 23.7%, hyperglycemia by 18.4%, smoking 

by 12.7% and obesity by 7.7%4.  Based on the 

results of Baaic Health Research data for the 

Province of East Nusa Tenggara in 2018, the 

prevalence of hypertension by diagnosis, 

medication and the results of measurements in 

the population aged >18 years were 7.2%, and 

4%, and 27.7%, respectively5. 

Kupang is a city that cannot be 

separated from hypertension. Hypertension is 

included in the top five Non-Communicable 

Diseases in CHCs in 2021 with the highest 

number of sufferers in January to June 2021 by 

919 people, followed by diabetes mellitus by 

260 people, obesity by 316 people, stroke by 33 
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people, and osteoporosis by 24 people. Such 

findings indicated that hypertension was the 

most dominant health problem in every CHC in 

Kupang City. Sikumana CHC occupies the first 

position out of 10 existing CHCs in Kupang 

City in 2021 with a total of 1,995 cases.  

The increase in hypertension is driven 

by the main risk factors of lifestyle and stress 

condition. Non-communicable diseases have 

health consequences towarda individuals, 

families as well as communities. Another factor 

that influences the incidence of hypertension is 

the state of socioeconomic status. Low socio-

economic status is associated with poor health 

status. This is related to lifestyle, unhealthy diet, 

type of work and the level of education.  

The theory put forward by Mac Mohan 

and Pugh (1970) regarding the concept of the 

occurrence of a disease is referred to as the 

causal network theory in Notoatmodjo 2011. 

Such theory emphasizes that a disease occurs 

due to the interaction of various factors. For 

example, environmental interactions consisting 

of biological, chemical and social environments 

play a very important role in the occurrence of 

a disease6.  

 Based on interviews with healthcare 

workers at Sikumana CHC, it was revealed  that 

in controlling hypertension, many people had 

not yet implemented a healthy lifestyle, namely 

in choosing types of food to consume every day, 

as well as the economic status of families who 

were considered unable to buy highly nutritious 

foods to control hypertension. The Covid-19 

pandemic situation that has taken place in the 

last few years certainly had an impact. There 

were changes within oneself as well as the 

social environment which further increased 

stress level in these circumstances. The 

pandemic has even caused psychological crises 

and health crises such as fear, anxiety, 

depression or insecurity, which surely have a 

negative impact on a person's health condition. 

Various efforts have been made to prevent the 

incidence of hypertension, but have not been 

significantly successful because there were still 

many factors that triggerred each other to 

develop hypertension (multifactorial). This 

study aims to analyze the correlation between 

socio-economic factors and stress with 

hypertension cases during the Covid-19 

pandemic at Sikumana CHC. 

 

 

 

METHOD 

 
This was an analytical observational 

study with a case-control approach7. This study 

was conducted in the work area of Sikumana 

CHC, Kupang City, Maulafa Sub-District. This 

study was conducted from July to August 2022. 

The study population involved patients with 

hypertension recorded in the register book of 

Sikumana CHC in 2021 to May 2022, aged 30 

years and over as many as 185 people. The 

samples in two study groups had a ratio of 1:1 

consisting of 42 respondents, respectively. This 

study applied a probability sampling technique, 

namely simple random sampling, which was 

performed by recording the identity of patients 

with hypertension from 2021 to May 2022 who 

were then determined through the assistance of 

the Ms.excel program using the formula of 

=RANDBETWEEN. The independent variable 

in this study was socio-economic factors which 

consisted of income level. In terms of socio-

economic status, income in a certain 

community group is determined based on the 

Regional Minimum Wage (UMR) and whether 

there is social assistance from the 

government/private sector. In this study, high 

category income referred to income of >UMR 

in 2022 (Rp. 2,039,500) and did not receive pre-

prosperous family social assistance from the 

government/private sector. On the other hand, 

low category of income referred to income of ≤ 

UMR in 2022 (Rp. 2,039,500) and/or had a pre-

prosperous family card (recipient of social 

assistance). Employment status was determined 

based on the activities carried out by 

respondents to earn regular income, both 

permanent and non-permanent work with the 

category of employed (had regular income from 

permanent or non-permanent work), and the 

category of unemployed (did not have a 

permanent and not permanent work and had no 

regular income).  

The level of education was determined 

based on the last formal education taken by 

respondents that was supported by a graduation 

certificate, with the category of high education 

(SHS/VHS,Diploma/Bachelor/Masters/Special

ist/Doctorate), and low education category (no 

formal education, dropped out of school, 

Elementary/JHS). The stress condition was 

assessed based on the categories of mild, 

moderate, severe and very severe conditions. 

Normal and mild stress conditions were 

included in no stress category, and moderate, 
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severe and very severe stress conditions were 

included in stress category. The dependent 

variable in this study was hypertension, which 

was assessed based on level of blood pressure 

of ≥ 120/80 mmHg, as diagnosed by a 

healthcare worker in the medical record. 

Respondents with hypertension were involved 

in the case group, and vice versa, respondents 

without hypertension were involved in the 

control group. Data were collected using 

Depression Anxiety Stress Scales (DASS 42)  

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Regarding the age group, most of 

respondents in the case group were at the age 

group of 55-58 years as many as 17 people 

(40.5%). On the other hand, most of 

respondents in the control group were at the age 

groups of 35-39 and 40-44 years 55-58 years, as 

many as 10 people (23.8%), respectively. 

Regarding residence, most of respondents in the 

case group lived in Sikumana Village, as many 

as 10 people (23.8%) and most of respondents 

in the control group lived in Naikolan Village,  

 

 

 

 

 

 

 

 

 

 

 

questionnaire as an instrument to assess the 

level of stress experienced by respondents8. 

Data were processed using software and 

analyzed using the Chi Square test with a 95% 

confidence level (alpha=0.05). Furthermore the 

OR value was calculated based on the 

Confidence Intervals=95% 9. This study has 

obtained ethical approval issued by the Health 

Research Ethics Commission, Faculty of Public 

Health, Nusa Cendana University Number: 

2022198-KEPK. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

as many as 10 people (23.8%). Furthermore 

regarding the number of family members, most 

of respondents in the case group had >4 family 

members, as many as 28 people (66.7%) and 

most of respondents in the control group had >4 

family members, as many as 29 people (69.0%). 

Regarding gender, most of respondents in the 

case group were female, as many as 26 people 

(61.9%) and most of respondents in the control 

group were female, as many as 29 people 

(69.0%). 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Frequency Distribution of Characteristics of Respondents. 

Characteristic of 

Respondent 

Category Group  

Total Case Control 

n % n % n % 

Age  30-34 years   2   4.8   8 19.0    10   11.9 

 35-39 years   3   7.1 10 238 13 15.5 

 40-44 years   3   7.1 10 23.8 13 15.5 

 45-49 years   9 21.4   5 11.9 14 16.7 

 50-54 years   8 19.0   2   4.8 10 11.9 

 55-58 years 17 40.5   7 16.7 24 28.6 

Residence Oepura Village   9 21.4   8 19.0 17 20.2 

 Sikumana  Village 10 23.8   8 19.0 18 21.4 

 Naikolan Village    4   9.5 10 23.8 14 16.7 

 Kolhua  Village   4   9.5   1   2.4   5   6.0 

 Bello  Village   8 19.0   8 19.0 16 19.0 

 Fatukoa  Village   7 16.7   7 16.7 14 16.7 

Number of Family 

Members 

> 4 people 28 66.7 29 69.0 57 67.9 

 ≤  4 people 14 33.3 13 31.0 27 32.1 

Gender Male 16 38.1 13 31.0 29 34.5 

 Female 26 61.9 29 69.0 55 65.5 

 

 

 

 

 

 

 

 

 

 

 
Table 2. Correlation between Income, Occupation, Education and Stress with Hypertension Cases 

at Sikumana CHC. 

Variable Hypertension p-value OR CI (95%) 

Case Control 

n % n %   

Income       

Low 29 69.0 17 40.5 0.016 

 

3.21 1.33-8.05 

High 13 31.0 25 59.5 

Employment Status        

Employed 28 66.7 17 40.5 0.029 2.94  1.20-7.15 

Unemployed 14 33.3 25 59.5    
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Based on the results of bivariate 

analysis, there was a correlation between 

income and hypertension (p-value=0.016). 

Respondents who had low income were at risk 

of 3.21 times greater for experiencing high 

blood pressure (95% CI 1.33-8.05) compared to 

respondents who had high income. 

Furthermore, there was a correlation between 

employment status and hypertension (p-

value=0.029). Respondents who were 

unemployed had a 2.94 times greater risk of 

experiencing high blood pressure (95% CI 1.20-

7.15) compared to respondents who were 

employed. There was a correlation between 

level of education and hypertension (p-

value=0.004). Respondents with low education 

had a 4.06 times greater risk of experiencing 

high blood pressure (95% CI 1.62-10.13) 

compared to respondents who had higher 

education. In addition, there was a correlation 

between stress and hypertension (p-

value=0.000). Respondents who experienced 

stressful conditions were 8.17 times more likely 

to experience high blood pressure (95% CI 

3.05-21.91) compared to respondents who did 

not experience stressful conditions. 

 

DISCUSSION 

The number of people with 

hypertension continues to increase every year, 

and it is predicted that many people will die 

from hypertension and its complications3. There 

are many influential factors for hypertension 

which consist of changeable factors and 

unchangeable factors10.  

Income is a risk factor for the incidence 

of hypertension11. Income level is related to the 

amount of income a person earns11. The low 

income earned by a person can affect his or her 

consumption patterns and lifestyle towards 

disease. The low income earned by respondents 

showed an impact on poor diversity of food 

consumed, both in terms of protein, 

carbohydrates, fat, fiber, minerals and vitamins. 

Respondents' income was only sufficient to 

 

 

 

 

 

 

 

 

 

 

meet basic needs such as children's school fees, 

electricity, water and rental cost which were  

considered more important than consuming 

good food which was able to control blood 

pressure as well as performing health checks at 

health facilities12. This finding is supported by 

a study conducted in  Yogyakarta City which 

showed that there was a correlation between 

low income and hypertension13. 

A person's work or livelihood 

determines the amount of the income earned. 

Furthermore, type of work or livelihood is 

determined by one's education, the better one's 

work or livelihood, the greater the community 

appreciation, meaning that one’s social and 

economic status in society can be directly 

defined based on his work or livelihood14 The 

study findings indicated that work was a risk 

factor for hypertension. Most of respondents in 

the study were unemployed because most of the 

respondents experienced the impact of the 

Covid-19 pandemic and lost their jobs 

temporarily. Most of the jobs held by the 

respondents were temporary, such as self-

employed, drivers, fishermen, laborers and 

entrepreneurs. Work is very closely related to 

the level of income, which will affect family 

welfare related to fulfillment of household 

needs, both primary and secondary needs. The 

better fulfillment of primary and secondary 

needs in the family will affect the respondents’ 

health status. In other words, respondents might 

have good purchasing power in meeting good 

and varied food intake and could access various 

good health services as well. On the other hand, 

unfulfilled primary and secondary needs will 

lead to poor purchasing power which will lead 

to a decline in health status, since the needs of 

good and varied food intake could not been 

pfulfilled and there is a lack of access to various 

health services15. 

Previous study showed that there was a 

correlation between employment status and 

hypertension at Makrayu Ilir Barat II CHC, 

Palembang. In addition, employment status also 

Variable Hypertension p-value OR CI (95%) 

Case Control 

n % n %   

Level of Education       

Low 30 71.4 16 38.1 0.004 

 

4.06 

 

1.62-10.13 

 High 12 28.6 26 61.9 

Stress Condition        

Stress 33 78.6 13 31.0 0.000 8.17  3.05-21.91 

No Stres   9 21.4 29 69.0    
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had a strong correlation with socio-economic 

status. Diseases that occurred in the family were 

often associated with the type of work which 

affected family income16.  

Low level of education tends to inhibit 

attitudes in receiving various information which 

will be proven by the presence or absence of 

changes in behavior17. On the other hand, the 

higher a person's education, the better the level 

of knowledge, information and quality of 

human resources. The level of education is an 

influential factor for hypertension. A person 

with a high level of education is considered able 

to obtain information and manage it before it 

becomes a good or bad behavior that affects his 

or her health status11. The study findings 

indicated that most uneducated people had high 

blood pressure. A low level of education will 

affect the perception of antihypertensive 

behavior. In other words, the more someone 

knows about factors, signs and symptoms, as 

well as normal and abnormal blood pressure, 

the more likely he is to avoid behaviors that can 

cause hypertension, such as: smoking, drinking 

coffee, lack of physical activity and 

consumption of fatty foods. The study finding 

is in line with a study conducted in Yogyakarta 

City which showed a correlation between 

education and hypertension13.  

Stress occurs because of the gap 

between expectations and reality18. Stress 

condition experienced by each person can be 

different in terms of how to respond and 

overcome it. Such difference may exist since 

stress is subjective and personal matter19. The 

results of interviews with respondents revealed 

that stress experienced by respondents occurred 

due to daily activities in the family, work 

environment, social environment, socio-

economic conditions, and health status. Those 

factors are coupled with the Covid-19 pandemic 

situation which has made changes in lifestyle 

and routines such as a decrease in the quality of 

food consumed, utilization of health facilities 

and difficulty in concentrating which resulted 

on a decrease in body immunity of respondents 

As a result, there were psychological responses 

from the respondent in the form of easily 

irritated and angry, difficult to rest every night, 

easily agitated, anxious, and difficulty in getting 

time to relax. In addition there was a 

physiological response of an increase in blood 

pressure20. 

The physiological response 

experienced by the respondents will affect their 

health condition. If this is experienced by the 

respondents in a prolonged period of time it will 

make blood pressure to be constant and get 

higher21. Stress can cause activation of the 

sympathetic nerves, which further increases the 

release of norepinephrine from the sympathetic 

nerves in the heart and blood vessels, resulting 

in increased cardiac output and increased 

systemic vascular resistance. Excretion by the 

adrenal medulla causes excess hormones to be 

released into the bloodstream, which produce a 

response to physical and emotional stress. The 

presence of sympathetic nerve activity can 

increase circulating angiotensin II, aldosterone, 

and vasopressin, which can increase systemic 

vascular resistance. Prolonged increases in 

angiotensin II and catecholamine may lead to 

enlargement of the heart and blood vessels, both 

of which can contribute to persistent increase in 

blood pressure as the cause of hypertension22. 

Previous study conducted at Medan 

City Regional General Hospital showed that 

there was a correlation between stress and 

hypertension. Stress affects a person's health 

since it can increase blood pressure 

intermittently (not permanently). The presence 

of sympathetic nerve activity will cause a 

gradual increase in blood pressure. Prolonged 

stress can cause stabilization or increase in 

blood pressure21.  

 

CONCLUSION  

 

Income, Employment Status, and Stress 

were risk factors for someone to experience 

hypertension. Respondents need to respond 

actively to every direction given by healthcare 

workers to maintain health status properly by 

adopting various food consumption pattern, and 

maintaining their psychological condition 

during the Covid-19 pandemic. The CHC 

should increase health promotion and add 

various media by utilizing electronic media as 

an effort to educate the public regarding various 

food consumption pattern, as well as paying 

attention to types of work and stress 

management during the Covid-19 pandemic.   
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ABSTRACT 

 

Chronic Kidney Disease (CKD) is one of the silent killer diseases that often experience an increase in 

incidence every year. Common problem that often arises in someone with CKD is a decrease in hemoglobin levels. 

This study aims to identify and analyze factors related to hemoglobin levels among CKD patients undergoing 

hemodialysis. This was a correlational study with cross sectional approach. The study was conducted on March 

21 – 31, 2022. The study population consisted of 90 CKD patients undergoing hemodialysis at Doctor Soedarso 

Regional General Hospital (as of January 2022). The samples involved 73 people who were selected using 

purposive sampling technique. The independent variables included age, gender, ethnicity, education, employment 

status, smoking history, creatinine and urea levels, while the dependent variable in this study was hemoglobin 

levels. Bivariate analysis in this study applied chi-square, Kendall’s, and independent sample t tests, while the 

multivariate test applied logistic regression. The analysis results obtained p values for age, employment status, 

smoking history, creatinine levels, and urea levels of 0.069 (OR=8.4), 0.418 (OR=2.4), 0.286 (OR=4.3), 0.000, 

and 0.323, respectively. It can be concluded that there was an effect of creatinine levels on changes in hemoglobin 

levels among CKD patients undergoing hemodialysis. Patients undergoing hemodialysis are recommended to 

control the amount and source of protein intake, adjust physical activity according to age and ability, and pay 

attention to the regular dialysis schedule. 

 

Keywords : Risk Factors, Hemoglobin, Kidney Failure, Hemodialysis. 

https://doi.org/10.33860/jik.v16i4.1545 

 

 

INTRODUCTION 

The Global Burden of Disease (2017) 

explained that there were 9.1% or 697.5 million 

people who had CKD, even this study showed 

that the prevalence of women who had CKD 

was 9.5%, higher than men that was only 7,3 %. 

It is estimated that people with CKD in the 

world come from the People's Republic of 

China which ranked the first country with the 

number of cases of 132.3 million1. Such 

findings are even in line with the condition in 

Indonesia's neighboring country (Malaysia) 

which showed an increase in the number CKD 

cases in 2018 (15.48%) at the age of over 18 

year2. This secondary clinical syndrome disease 

is one of the contributors to increased mortality 

as a silent killer due to persistent and 

irreversible changes in structure and function3,4. 

This disease is often found with a specific sign 

of an increase in blood urea levels5. 

Decreased hemoglobin is often found in 

patients with CKD with hemoglobin level of 

<13 g/dL for men and <12 g/dL for non-

pregnant women6. Anemia complications are 

frequently found in ESRD status or earlier in 

grades 4 and 5 chronic kidney disease7. The 

result of previous case control study showed 

that there were more cases of anemia found in 

cases of death in patients with CKD8. Increased 

mortality in CKD patients was also found in 

other studies with marked increase in diastolic 
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volume and anemia9. Another impact also found 

was a decrease in lofe quality among patients 

with anemia10. 

There were limited studies regarding 

analysis of influential factors of hemoglobin 

changes among chronic kidney failure patients 

undergoing hemodialysis. A study conducted 

by Ani & Asni (2016) and Siti (2018) described 

factors that influenced anemia among patients 

with kidney failure including period of HD, age, 

gender, frequency of HD, nutritional status as 

well as economic status11,12. 

Results of a preliminary study towards 

2019-2021 data at DR. Soedarso Regional 

General Hospital showed that 61% of patients 

who had a primary diagnosis of stage 5 chronic 

kidney failure (N18.5) had a secondary 

diagnosis of anemia. Through some of the facts 

that have been described, the researchers are 

interested to analyze the correlation between 

demographic characteristics and plasma 

creatinine and urea levels with hemoglobin 

levels among CKD patients undergoing 

hemodialysis. 

 

METHOD 

 

This was a correlational study with cross 

sectional approach. The study population 

consisted of 90 CKD patients undergoing 

hemodialysis at Doctor Soedarso Regional 

General Hospital (as of January 2022). The 

sample calculation applied the Lameshow 

formula which obtained 73 respondents who 

were selected using purposive sampling 

technique that was quota sampling. The 

inclusion criteria for this study were CKD 

patients undergoing hemodialysis, were able to 

communicate and had complete medical 

records. Exclusion criteria in this study 

included having a history of Systemic Lupus 

Erythematosis (SLE) and psychiatric disorder. 

The independent variables included age, 

gender, ethnicity, education, employment 

status, smoking history, creatinine and urea 

levels, while the dependent variable in this 

study was hemoglobin levels. Hemoglobin 

levels in this study were grouped based on 

empirical cut-off point. Kuzma (1984) explains 

that the cut-off point with the mean can be used 

for normally distributed data, while the cut-off 

point with the median is used for data that were 

not normally distributed 13. 

This study used a list of questions that 

contained demographic data and laboratory 

results derived from the medical records of 

respondents. This study was approved by the 

Health Research Ethics Committee Board of 

DR. Soedarso Regional General Hospital 

through Ethics Approval Registration Number 

No. 28/RSUD/KEPK/II/2022 which was 

stipulated on February 26, 2022. Data collection 

was carried out on March 21 – 31, 2022.  

The analysis technique in this study was 

divided into 2 types of data on the dependent 

variables. Categorical independent variable, 

namely demographic data were tested using 

Chi-Square test. On the other hand, Kendall's 

test was applied on categorical variables that 

had more than 2 degrees. If the expected count 

value was not met, then the Fisher test was 

applied. Numerical independent variables such 

as creatinine and urea levels were tested using 

the independent sample t test. If the data were 

not normally distributed, Mann Whitney was 

applied as an alternative test. Multivariate 

analysis in this study applied a binary logistic 

regression test by including all independent 

variables that had a bivariate p value of <0.250.  

 

RESULTS   

The results of this study were taken 

through direct interviews related to 

demographic data and direct observation of 

medical record data related to laboratory 

examination results. The calculation results 

(See Table 2) revealed that the characteristics of 

respondents with hemoglobin (Hb) levels of 

<8.48 g/dL were found among respondents 

aged ≥55 years (57%), male respondents (55%), 

Malay respondents (33%), had higher education 

(43%), and had no smoking history (71%). The 

group with Hb levels of <8.48 g/dL had a mean 

creatinine and urea levels of 8.73 and 178.29, 

respectively. Such mean levels were higher than 

the creatinine and urea values in the group with 

Hb levels of >8.48 g/dL. 

The results of the Kolmogrov-Smirnov 

test obtained p values for the numerical data in 

this study included creatinine levels (0.200), 

urea levels (0.200) and haemoglobin levels 

(0.098), which indicated that the data were 

normally distributed. 
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Table 1. Laboratory Results of Respondents 

Result Mean SD 

Creatinine 6.44 3.855 

Urea 149.0 65.141 

Hemoglobin 8.48 1.593 
Source: Secondary data, 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 presents the results of the 

bivariate test with the chi square test, as well as  

 

 

 

 

 

 

 

 

Table 3 revealed that there was a 

correlation between employment status,  

  

 

 

 

Table 1 showed that the mean 

creatinine, urea and hemoglobin levels of CKD 

patients undergoing hemodialysis were 6.44 

mg/dL, 149 mg/dL and 8.48 g/dL, respectively. 

Such findings also indicated that the 

hemoglobin levels of 8.48 as the mean could be 

used as a reference for the cut-off value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kendall’s Test for Demographic characteristics 

and Hemoglobin Levels. 

 

 

 

 

 

 

 

 
creatinine and urea levels on hemoglobin levels  

among CKD patients undergoing hemodialysis. 

 

 

 

 

Table 2. Bivariate Test Results for Demographic Characteristics with Hemoglobin Levels. 
Variable Hemoglobin Levels  p-Value Unadjusted  

 < 8.48 g/dL 

(n=42) 

≥ 8.48 g/dL 

(n=51) 

  OR Statistical Test 

 n (%) n (%) N (%)    

Age    0.187 0.474 Chi-square 

< 55 years 18 (49%) 19 (51%) 37 (100)    

≥ 55 years 24 (67%) 12 (33%) 36 (100)    

Gender    0.977 1.135 Chi-square 

Man 23 (59%) 16 (41%) 39 (100)    

Woman 19 (56%) 15 (44%) 34 (100)    

Ethnicity    0.558  Kendall’s 

Malay 14 (50%) 14 (50%) 28 (100)    

Dayak 9 (75%) 3 (25%) 12 (100)    

Tionghoa 6 (60%) 4 (40%) 10 (100)    

Javanese 8 (50%) 8 (50%) 16 (100)    

Other 5 (71%) 2 (29%) 7 (100)    

Education    0.990  Kendall’s 

Elementary School 9 (60%) 6 (40%) 15 (100)    

JHS-SHS 15 (58%) 11 (42%) 26 (100)    

Higher Education 18 (56%) 14 (44%) 32 (100)    

Employment Status    0.038* 3.089 Chi-square 

Unemployed 29 (69%) 13 (31%) 42 (100)    

Employed 13 (42%) 18 (58%) 31 (100)    

Smoking History    0.214 0.481 Chi-square 

No 30 (54%) 26 (46%) 56 (100)    

Yes 12 (70%) 5 (30%) 17 (100)    

*p-value of < 0.05 

 

 

 

 

 

 

 

Table 3. Correlation between Creatinine and Urea Levels with Hemoglobin Levels. 
 Hemoglobin n (%) Mean ± SD p-Value Statistical Test 

Creatinine ≥ 8.48 g/dL 31 (42%) 3.33 ± 1.77 0.000* Independent 

sample t Test  < 8.48 g/dL 42 (58%) 8.73 ± 3.34 

Urea ≥ 8.48 g/dL 31 (42%) 109.34 ± 39.09 0.000* 

 < 8.48 g/dL 42 (58%) 178.29 ± 65.30 
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Table 4 revealed that age and smoking 

history had p-values of <0.250, so that these two 

variables could be candidates in logistic  

 

 

 

 

 
 

The results of the modelling obtained 

the Hosmer & Lameshow test scores of >0.05. 

Thus, it can be concluded that the model 

involving 5 predictors of the dependent variable 

met the fitness criteria (fit) for regression 

 

 

 

 

 
The model summary results showed a 

Nagelkerke R square value of 0.798 which 

indicated that the model involving age, 

employment status, smoking history, creatinine 

and urea levels had an impact of 79.8%, while 

23.3% could be due to other factors that had not 

been studied. 

  

DISCUSSION 

 
In general, anemia occurs due to 

decreased EPO and impaired iron metabolism 

associated with increased hepcidin, circulating 

urea in the blood can also induce EPO inhibitors 

which are thought to also play a role in CKD 

cases39. Several triggers for biomarker 

instability in the elderly (>55 years) can be  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
regression modelling. The final accumulation 

confirmed that there were 5 predictors to be 

applied in follow-up test. 

 

 

 

 

 

 
modelling. The omnimbus test obtained a sig 

value of < 0.05 which indicated that the addition 

of predictors would affect the dependent 

variable. 

 

 

 

 

 

affected by decreased body function. This 

phenomenon can be found in cases of decreased 

hemoglobin in old age which can occur with a 

25-hydroxyvitamin D deficiency mechanism 

which results in erythropoietin resistance in the 

hematopoietic stem cell pathway14.  

Psychological problem can also be another 

indirect cause of changes in hemoglobin levels 

in the elderly, for example the presence of 

additional stressors resulting in depression15. 

Previous studies have demonstrated poor sleep 

quality and insomnia in nearly half the 

population with advanced CKD16. This is 

indirectly related to the increase in cases of 

anemia due to disturbed sleep duration17. The 

results of this study indicated a difference in 

finding from previous study which showed that 

the prevalence of CKD among women was 

9.5%, higher than men, that was only 7.3%3. 

Table 4. Multivariate Test Results. 
Predictor Sig. B Adjusted 

OR 

95% CI 

Constant 0.001 3.894   

Age (x1)     

< 55 Years   0.069 -2.128 8.4 0.8 – 83.3 

≥ 55 Years (Ref)     

Employment Status (x2)     

Unemployed (Ref) 0.418 0.850 2.4 0.3 – 18.3 

Employed 

Smoking History (x3)     

Yes 0.286 1.454 4.3 0.3 – 61.8 

No (Ref) 

Creatinine (mg/dL) (x4) 0.000 -1.116   

Urea (mg/dL) (x5) 0.323 -0.009   

 

 

 

 

 

 

 

 

Table 5. Logistic Regression Basic Test Results. 
Test Sig. 

Hosmer & Lameshow test 0.377 

Omnibus test of model 0.000 

 

 

 

 

 

 

 

 

 
Table 6. Model Summary Results. 

-2 LR Cox & Snell R Nagelkerke R Square 

33.813 0.594 0.798 
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Such difference could be due to differences in 

study site and data collection period. The results 

of previous study showed higher hemoglobin 

levels among postmenopausal men and women 

compared to premenopausal women18. 

Basically, there is similar physiological basis 

mechanism of anemia for both men and women, 

including in CKD cases. In fact, hemoglobin 

level of healthy women will be lower than that 

of men, and this phenomenon also occurs in 

populations with CKD19. Previous study 

identified that women started dialysis when 

their estimated kidney function was lower than 

men, and the mean age of women undergoing 

hemodialysis was older than men 20. According 

to dialysis guidelines, the targeted Hb level of 

men and women is the same, namely 10 g/dL. 

Other study also showed that gender affected 

response to anemia, CKD and mineral disorders 
21.  

The result of this study indicated that 

there was no correlation between ethnicity and 

hemoglobin levels among CKD patients 

undergoing hemodialysis. Such finding is in 

line with previous study which found there was 

no significant difference in hemoglobin 

concentration among third trimester pregnant 

women between the Batak and Javanese ethnic 

groups22. Other previous study also showed a 

difference in hemoglobin levels related to 

Caucasoid, Hispanic, Asian, Oriental and 

African Races23. Such difference can be due to 

ethnicities recorded were still of the same race, 

namely Asian Race. Besides that, several 

respondents in this study were children born 

from mixed ethnicity. Other study further 

explained ethnicity which was generally 

classified based on a phenotype called race, e.g. 

Asian, Hispanic, Black, and White (Caucasoid) 

Races24. 

A person's level of education has not 

been able to describe a knowledge possessed 

and the use of such knowledge to improve the 

quality of life. This is in line with previous 

study which found that there was no correlation 

between education level and IDU's knowledge 

on HIV25. The right action of a nurse to ensure 

is by directly examining how basic knowledge 

is related to diseases and other conditions that 

are often encountered, one of which is anemia, 

as well as the level of knowledge of the patient's 

coping mechanisms. Providing self-

management information is an effort to improve 

individual quality. Orem's theory explains that 

each individual has the ability to take care of 

himself. The nurse's main role is to identify 

individual abilities in carrying out such self-

management. Knowledge considered important 

to be delivered are regarding activity 

modification and food patterns26. 

It is interesting to note that there was a 

correlation between employment status of CKD 

patients undergoing hemodialysis and their 

hemoglobin levels (p value=0.038), although 

this was a basic correlation value which 

required path analysis that showed how 

employment status can affect hemoglobin 

levels. The results of the researchers' 

assumptions indicated that employment status 

could affect hemoglobin levels indirectly 

through several mechanisms such as the income 

earned, coping mechanisms with the process of 

working as a daily activity, or socialization 

resulting from an occupation on patient 

psychology. Such opinion is supported by 

previous study which showed that there was a 

correlation between socioeconomic status and 

the incidence of anemia27. The result of other 

assumption was stated in a previous study 

regarding the correlation between physical 

activity and haemoglobin levels among workers 

with non-dialysis dependent CKD status. The 

study assessed the haemoglobin levels of CKD 

patients with Hb levels of >12 g/dL who had a 

high activity ratio, lower CKD progression and 

better survival28. Employment status 

contributes to quality improvement, either 

through nutritional intake, as well as mental 

health due to socialization during work. 

According to Camilia, et al (2015), individuals 

with CKD with an income of 5.1 times the 

Regional minimum wage had a better quality of 

life in terms of physical, pain, social, mental 

health aspects than unemployed individuals or 

those whose income was below the Regional 

minimum wage29. Current study further 

explained how poverty and the burden of 

disease had an impact on all aspects. Few 

resources for individuals with co-morbidities 

will result in "catastrophic spending" or costs 

beyond food needs exceeding 40%. This will 

further deplete remaining resources and even 

change the structure of the whole family which 

eventually affects medical treatment30.  

The result of the regression modelling 

test showed that patients with chronic kidney 

failure wit history no history of smoking had the 

potential to have a hemoglobin level of ≥8.48 

g/dL 4 times, although there was no significant 

correlation in the regression test between the 
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two variables. Such finding is in line with a 

study conducted by Devina, et al. (2017), which 

found that there was no significant correlation 

between smoking status and hemoglobin levels. 

Conversely, the result of this study is not in 

accordance with previous study which showed 

that smoking women had higher hemoglobin 

levels compared to non-smoking women31. 

Another study also showed an increase in the 

Hb levels of smokers and non-smokers which 

even caused polycythemia32. The result of 

another study showed that the Kaplan-Meier 

test obtained a finding that smoking behavior 

among CKD patients reduced survival rates 

compared to non-smokers. The impact of 

smoking WAs more sensitive in someone with 

renal dysfunction due to the progress of 

immunoglobulin from IgA which causeD 

nephrotic. Further analysis also showed that 

there was a correlation between smoking and 

interstitial atrophy or fibrolysis due to oxidative 

stress from cigarette content33. 

The result of this study indicated that 

there was a negative correlation between 

creatinine levels and haemoglobin levels. Such 

finding is in line with the finding of a case 

control study conducted by Ismatul, et al (2012) 

which showed that renal failure patients who 

died had high creatinine levels and low 

hemoglobin levels compared to living renal 

failure patients34. In addition, previous study 

also showed that there was a negative effect of 

creatinine levels on haemoglobin levels. 

Increased plasma creatinine levels indicated the 

process of hemodialysis to remove certain toxic 

substances35. Increased creatinine levels may 

indicate that the process of renal damage. 

Kidneys are the main producer of EPO which 

can decrease along with the degree of 

insufficiency of kidney function. Plasma EPO 

levels can be missed (detection), but elevated 

EPO levels can also be found due to the 

presence of reactive excrements of EPO which 

are biologically inactive35. 

The mean urea level among patients 

undergoing hemodialysis at Dr. Soedarso 

Regional General Hospital was 149 mg/dL. The 

result of this study indicated that there was a 

negative correlation between the urea (BUN) 

levels and hemoglobin levels among patients 

undergoing hemodialysis. Such finding is in 

line with a study conducted by Makiko, et al 

(2019) which showed that there was a decrease 

in hemoglobin levels along with an increase in 

BUN levels36. Furthermore, another study 

showed that increased protein consumption also 

had an impact on an increase in urea levels 

among patients with chronic kidney disease37. 

Urea concentration was closely related to 

chronic kidney failure among patients who 

reported an increase in reactive oxygen species 

(ROS) and oxidative stress in adipocytes, 

pancreatic beta cells which can reduce insulin 

sensitivity and aortic endothelium36. 

Consuming plant-based protein has the 

disadvantage of increasing potassium levels. 

However, other advantages are lowering blood 

pressure, increasing prevention of diabetes, 

delaying CKD progression and death38. Certain 

theory suggests that high circulating BUN 

levels may increase protein carbamylation and 

generate reactive oxygen species (ROS), 

increase oxidative stress, inflammation, 

endothelial dysfunction, and cardiovascular 

disease40. High consumption of protein can also 

have an impact on metabolic disorders which 

further become metabolic complications. 

While there is currently no full 

elucidation of the underlying mechanism by 

which high protein intake may affect kidney 

function, especially in the context of CKD, the 

available data suggest that glomerular 

hyperfiltration induced by a high protein diet 

may lead to increased albuminuria or decreased 

GFR. Additionally, increasing evidence 

suggests that high-protein diets may be 

associated with a number of metabolic 

complications that can impair kidney health. 

Given the increasing popularity of high-protein 

diets and the high prevalence of CKD within the 

United States population, many individuals may 

be unaware of their CKD status40. 

The final step in the nursing process is 

assessing and evaluating the effectiveness of an 

intervention in chronic disease41. This action 

aims to observe comorbidities that have the 

potential to arise and can worsen the patient's 

condition42. Some nursing problems that can 

result from changes in hemoglobin among 

patients with CKD are the risk of 

gastrointestinal perfusion, myocardial 

perfusion, or ineffective renal function43. An 

important role of a nurse to decrease morbidity 

and mortality rates is definitely required, both 

for among patients with acute and chronic 

conditions. Nurses are responsible for nursing 

care and are present during treatment. Nurses 

are also required to observe and further assess 

the general condition of the patient by 

integrating multidisciplinary aspects such as the 
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physical, emotional or social condition of the 

patient44. 

 

CONCLUSION  

The results of this study indicated 

significant correlations between employment 

status, creatinine and urea levels on the mean 

hemoglobin levels among CKD patients 

undergoing hemodialysis at RSUD DR. 

Soedarso, while there were no significant 

correlations between age, gender, ethnicity, 

education and smoking history on haemoglobin 

levels. In general, the regression test revealed 

age was the dominant predictor of changes in 

hemoglobin levels among CKD patients 

undergoing hemodialysis.  

Some of the recommended activities to 

be implemented by CKD patients include 

controlling the amount and source of protein 

intake, adjusting physical activity according to 

age and ability, paying attention to the regular 

dialysis schedule. 
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ABSTRACT 

 

 

Congenital Rubella Syndrome (CRS) is a serious consequence in infants due to Rubella virus infection 

during early pregnancy which can cause several congenital abnormalities. In 2021, Indonesia became the country 

that reported the highest cases of CRS in the WHO Southeast Asia region with 229 cases out of a total of 402 cases 

(57%). There are various factors related to the incidence of CRS including vaccination, health facilities and 

mother and baby factors. Knowledge on these factors can be applied to improve efforts to prevent and control 

CRS cases. This study aims to determine the factors related to the incidence of CRS in Indonesia. This was a case-

control study using secondary data derived from the 2020-2021 CRS sentinel surveillance reports of the Ministry 

of Health of the Republic of Indonesia. Based on the results of multivariate analysis using multiple logistic 

regression, it was revealed that there was one factor related to the incidence of CRS, namely the area of residence 

with an OR of 2.3 (95% CI: 1.49-3.42). The area of residence outside Java-Bali had a higher risk for the incidence 

of CRS by 2.3 times compared to the area of residence in Java-Bali. In contrast, other variables such as history of 

maternal vaccination, history of maternal Rubella infection, maternal age and the child gender were not found to 

be statistically related to the incidence of CRS. It can be concluded that the area of residence outside Java-Bali 

was a factor related to the incidence of CRS. Therefore, it is necessary to have an even distribution of Rubella 

vaccination coverage, strengthen the surveillance system and prepare equal distribution of health facilities to 

prevent the spread of Rubella cases. 

 

Keywords : Rubella, Congenital Abnormalities, Congenital Defects, Sentinel Surveillance. 
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INTRODUCTION 

Congenital Rubella Syndrome (CRS) is a 

condition of various congenital abnormalities 

that occur in infants due to Rubella virus 

infection during pregnancy. Congenital 

abnormalities that usually occur include 

cataracts, congenital heart disease, hearing loss 

and developmental delays1. Congenital 

abnormalities due to the Rubella virus are most 

at risk in the first 12 weeks of pregnancy. 

Congenital abnormalities that occur in infants 

may cause serious consequences in the form of 

permanent disability, medical burden and 

financial burden since the treatment of infants 

with CRS is limited to treating symptoms that 

can last for years3.  

CRS cases still occur in countries with low 

vaccination coverage or with no 

implementation of Rubella vaccination. 

Indonesia is one of the countries that still 

reports CRS cases every year. In 2019 
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,Indonesia reported 211 cases of CRS, which 

decreased in 2020 by 122 cases and increased 

again in 2021 by 229 cases4. In 2021, Indonesia 

became the country that reported the highest 

cases of CRS in the WHO Southeast Asia 

region with 229 cases out of a total of 402 cases 

(57%). The increase in CRS cases in 2021 is in 

line with the decrease in Measles-Rubella 

vaccination coverage in 2020 - 2021 or since the 

COVID-19 pandemic took place. Decreased 

vaccination coverage during a pandemic could 

be due to delayed schedule of Community 

Health Care services and immunization 

logistics, parents were afraid of contracting 

COVID-19 when they came to health facilities, 

and COVID-195 virus exposure among 

healthcare workers, families and children5. 

Based on several studies, most cases of 

CRS occur in male children, with an age range 

of <1 – 5 months, and low birth weight babies. 

Most of clinical findings are heart defects, sight 

abnormalities and hearing loss that are 

permanent and occur in women who give birth 

with an age range between 14-30 years6,7. The 

results of a study on Rubella immunity 

seroprevalence in women showed that 

vaccination increases a person's antibodies 

thereby reducing the possibility of Rubella virus 

infection and giving birth to babies with CRS8 

9. Previous study on CRS in Indonesia observed 

CRS cases based on sentinel hospitals 

descriptively to determine the number of cases, 

clinical symptoms and the development of a 

surveillance system on CRS10. Another studies 

discussed the relationship between Rubella 

infection factors and the incidence of CRS 

through a spatiotemporal approach11, and the 

relationship between vaccination factors and 

family awareness descriptively with the 

incidence of CRS12,13. Studies on CRS in 

Indonesia have mostly been conducted 

descriptively, but analytic studies and 

relationships between various factors have not 

been widely studied.  

CRS is still a public health burden in 

several countries. Congenital abnormalities that 

occur in infants due to CRS can cause medical 

burdens as well as financial burdens for both the 

family and the country. Therefore, the main 

strategy that can be implemented to reduce the 

burden of CRS disease is through promotive 

and preventive efforts. In order to carry out 

effective prevention efforts in addressing the 

increase in CRS cases, it is necessary to have 

knowledge of the factors related to the 

incidence of CRS in Indonesia in order to 

determine the relationship and the size of effect 

of these factors on the incidence of CRS. 

Based on the description above, the 

incidence of CRS still needs proper attention 

since it continues to occur every year and can 

cause various permanent congenital defects in 

infants. In addition, analytic studies regarding 

the factors of the incidence if CRS have not 

been widely conducted in Indonesia. This study 

aims to determine the factors related to the 

incidence of CRS in Indonesia. 

 

METHOD 

 
This was a case-control study which is 

defined as a study that traces back the causal 

factors that can lead to a health problem. The 

study was conducted in July – October 2022 

using secondary data derived from the CRS 

Sentinel Surveillance Report of the Ministry of 

Health, Republic of Indonesia in 2020-2021. It 

was the result of investigation towards CRS 

cases from 18 sentinel hospitals in 15 provinces 

in Indonesia. The study population was all cases 

of suspected CRS recorded in the 2020-2021 

CRS sentinel surveillance report, as many as 

1,373 cases. Based on the two-proportion 

hypothesis test formula in a case-control study 

described, it was obtained a minimum sample 

size for each group of 180 samples. The 

sampling as conducted using cumulative 

sampling. The case group consisted of women 

with suspected CRS with the final classification 

of clinical CRS and laboratory confirmed CRS 

that met the inclusion and exclusion criteria, as 

many as 180 samples. Meanwhile, the control 

group consisted of women with suspected CRS 

with a final classification of non-CRS cases that 

met the inclusion and exclusion criteria, as 

many as 240 samples. The dependent variable 

of the current study was the incidence of CRS, 

while the independent variables included 

history of maternal rubella vaccination, history 

of maternal rubella infection, maternal age, 

child gender and area of residence.  

Data were analyzed using the STATA 

application version 13.0 which consisted of 

bivariate analysis through the chi-square test for 

variables with 2 categories, the Fisher's exact 

test if there were cells with an expected 

frequency of <5, and the simple logistic 

regression test for variables with >2 categories. 

Meanwhile, multivariate analysis was 

conducted through multiple logistic regression 
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test to determine the relationship between 

independent variables and dependent variable 

as well as the most dominant variable in the 

relationship. 

 

RESULTS 

Bivariate analysis was conducted 

between two variables that were suspected to be 

related to each other, namely the independent 

variables and the dependent variable. If the  

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

The results of the bivariate analysis 

showed that there was one variable that had a 

significant relationship with the incidence of 

CRS, namely the area of residence (0.0001). In 

contrast, history of maternal Rubella 

vaccination (0.607), history of maternal Rubella 

infection (0.647), maternal age group of 20-34 

years (0.274), maternal age group of 35-49 

years (0.611) and child gender (0.483) variables 

were not statistically related to incidence of 

CRS (Table 1).  

Analysis was continued with 

multivariate analysis through multiple logistic 

regression, namely by entering all the 

independent variables simultaneously into the 

model. Such analysis aims to assess the size of 

relationship of each independent variable after 

considering other independent variables and to 

find out the most dominant independent 

variable towards the dependent variable. 

Based on the results of multivariate  

 

 

 

results of statistical calculation obtained a p 

value of < α (0.05), then there is a significant 

relationship between the two variables. Table 1 

presented that most of respondents in the case 

and control groups had no history of rubella 

vaccination (99.4% vs 99.2%) and had no 

history of rubella infection (99.4% vs 99.6%). 

Furthermore, most of respondents in both 

groups were 20-34 years of age (73.9% vs 

66.7%), had male children (54.4% vs 53.8%) 

and lived the area of residence of Java-Bali 

(54.4% vs 72.3%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

analysis, there was one variable that was 
statistically related to the incidence of CRS, 

namely the area of residence with OR = 2.3, 

95% CI (1.49-3.42). The area of residence 

outside Java-Bali had a higher risk for the 

incidence of CRS by 2.3 times compared to the 

area of residence in Java-Bali. Other variables 

of maternal history of maternal Rubella 

vaccination (OR=2.8, 95% CI (0.25-31.4), 

history of maternal Rubella infection (OR=1.6, 

95% CI (0.99-26.4), maternal age of 20-34 

years (OR=1.5, 95% CI (0.50-4.53), and 

maternal age of 35-49 years (OR=1.1, 95% CI 

(0.36-3, 57) also had a risk for the incidence of 

CRS, but statistically had no significant 

correlation (p-value >0.05). On the other hand, 

the child gender variable was a variable that had 

no risk for the incidence of CRS (OR=1.0, 95% 

CI (0.66-1.47) and statistically had no 

significant correlation (Table 2). 

 

 

 

Table 1. Bivariate analysis on the Relationship between the Independent Variable and the 

Incidence of CRS. 

Variable Case 

n (%) 

Control 

n (%) 

Total 

n (%) 

OR p-value 

History of Maternal Rubella Vaccination 

No 

Yes 

179 (99,4%) 

1 (0.6%) 

238 (99.2%) 

2 (0.8%) 

417 (99.3%) 

3 (0.7%) 

1.00  

Reff 

0.607 

 

History of Maternal Rubella Infection 

Yes  

No 

1 (0.6%) 

179 (99.4%) 

1 (0.4%) 

239 (99.6%) 

2 (0.5%) 

418 (99.5%) 

1.00 

Reff 

 

0.647 

Maternal Age 

14-19 

20-34 

35-49 

5 (2.8%) 

133 (73.9%) 

42 (23.3%) 

11 (4.6%) 

160 (66.7%) 

69 (28.8%) 

16 (3.8%) 

293 (69.7%) 

111 (26.3%) 

Reff 

1.83 

1.33 

 

0.274 

0.611 

Child Gender 

Male 

Female 

98 (54.4%) 

82 (45.6%) 

129 (53.8%) 

111 (46.3%) 

227 (54%) 

193 (46%) 

0.92 

Reff 

0.483 

Residence      

Outside Java-Bali 

Java-Bali 

82 (45.6%) 

98 (54.4%) 

65 (27.1%) 

 175 (72.3%) 

147 (35%) 

273 (65%) 

2.25 

Reff 

0.0001 
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DISCUSSION 
Area of residence outside Java-Bali had 

a highet risk for the incidence of CRS than area 

of residence in Java-Bali. The difference in the 

incidence of CRS between regions was closely 

related to the difference in Rubella vaccination 

coverage, the quality of CRS/Rubella 

surveillance and the difference in the quality of 

health services provided in the region13. Based 

on national vaccination coverage data for 2021, 

the lowest vaccination coverage was reported 

from provinces outside the Java-Bali region 

such as Aceh (40.9%), West Papua (56.9%) and 

Papua (54.6%). CRS sentinel surveillance 

performance in 2021 also revealed that areas 

outside Java-Bali (89%) were less likely to 

reach the target when compared to areas in 

Java-Bali (100%)4. In addition, the uneven 

availability of health facilities in Indonesia can 

lead to disparities in access to health services 

for women who plan for pregnancy, including 

in terms of vaccination and early detection of 

Rubella infection. Based on a study conducted 

by Misnaniarti (2017), the ratio of specialists 

tended to be lower in areas outside Java-Bali 

and most hospitals in Indonesia are located in 

the Java-Bali region (51.4%), most of which are 

type A hospitals (67.3%)14. Such differences in 

health infrastructure reflect that women living 

outside the Java-Bali region had fewer choices 

to obtain ideal quality maternal and fetal care 

compared to those living in the Java-Bali  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

region14,15.  

The incidence of CRS in an area is also 

related to the incidence of Rubella cases. A 

study conducted by Sriwahyuni (2020) found 

that there was a spatio-temporal relationship 

between Rubella cases and the incidence of 

CRS, wherein CRS was detected 6-8 months 

after an increase in Rubella cases11. In 2020, 

there were 67 cases of Rubella and in 2021 there 

were 106 cases in areas outside Java-Bali with 

the majority of cases were among children who 

had not received vaccinations (55%)16. Such 

finding indicated that those areas are still 

vulnerable to Rubella and CRS. So, it is 

necessary to strengthen the surveillance system 

to prevent a wider spread of the disease. 

Based on the study results, it was 

known that history of maternal vaccination was 

not related to the incidence of CRS, this is not 

in line with several studies which stated that 

history of maternal vaccination was proven to 

be effective in reducing Rubella cases and the 

incidence of CRS. The results of a study 

conducted in Yogyakarta found that there was a 

decrease in the number of CRS cases by 60.9% 

after 1 year since the measles-Rubella 

vaccination campaign was implemented13. 

Similar finding was also reported in Australia, 

which is one of the countries that have achieved 

Rubella elimination. Such study compared CRS 

case data in 2010 to the pre-vaccination era 

Tabel 2. Multivariate Analysis of the Relationship between Independent Variable and the 

Incidence of CRS in Indonesia. 

Variable OR 95% CI p-value 

Lower Upper  

History of Maternal Rubella Vaccination 

No 

Yes 

2.8 

Reff 

0.25 31.40 0.410 

 

History of Maternal Rubella Infection 

Yes 

No 

1.6 

Reff 

0.99 26.41 0.735 

 

Maternal Age 

14-19 

20-34 

35-49 

Reff 

1.5 

1.14 

 

0.50 

0.36 

 

4.53 

3.57 

 

0.464 

0.821 

Child Gender 

Male 

Female 

1.0 

Reff 

0.66 1.47 0.949 

 

Residence 

Outside Java-Bali 

Java-Bali 

2.3 

Reff 

1.49 3.42 0.000 
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(1960-1970). It was found that selective 

Rubella vaccination for school students could 

reduce CRS cases by 90%, while universal 

vaccination given to all children could reduce 

CRS cases more significantly (99%)17.  

A history of rubella infection during 

pregnancy was also statistically not related to 

the incidence of CRS. Such finding is not in line 

with the literature which stated that the 

incidence of CRS occurred due to rubella 

infection during pregnancy, especially in the 

first trimester18. CRS can occur because the 

Rubella virus is capable of infecting the 

placenta, spreading to the fetus and changing 

the function of several fetal systems by 

interfering with organ formation and causing 

systemic inflammation and further lead to 

various congenital abnormalities19. Based on 

the data source, the history of rubella infection 

in question was a history of maternal Rubella 

diagnosis during pregnancy based on laboratory 

confirmation. Out of the total sample, only 2 

people (0.5%) had a history of Rubella infection 

with laboratory confirmation during pregnancy 

was found. This indicated that only a few 

mothers checked for symptoms of rubella 

infection during pregnancy at a health facility, 

which could be due to a lack of maternal 

knowledge about the symptoms of Rubella 

infection. They thought that infection only 

caused mild clinical symptoms or no symptoms 

so they didn't go to the hospital or health 

facilities or there was a lack of access to health 

services. 

More than 50% of Rubella cases were 

asymptomatic and the clinical diagnosis of 

Rubella was unreliable because a similar rash 

can also occur due to other viral infections. 

Therefore, the diagnosis of Rubella infection 

among pregnant women requires standard 

laboratory test20. Rubella clinical 

manifestations are non-specific and very 

diverse, causing the identification of suspected 

CRS cases to be quite challenging21,  so that 

pregnant women's awareness to have 

examination is required. On addition, there 

should be accuracy of medical personnel and 

improvement of the quality of health services 

supported with screening and diagnostic 

equipment for other related cases, for example 

congenital heart defects using 

echocardiography and hearing defects using 

otoacoustic emission (OAE). 

Maternal age is a factor that is not 

statistically related to the incidence of CRS. 

However, based on several studies, women of 

childbearing age are more susceptible to 

Rubella infection and are at risk of giving birth 

to babies with CRS compared to other age 

groups. A study conducted by Chandy (2011) 

found that women aged 24-34 years had a 

higher susceptibility to Rubella infection 

(14.5%) compared to the age group of 19-23 

years (8%)22, which could be due to a reduced 

immune response in such age group. Another 

study conducted by al Dossary (2022) revealed 

that susceptibility to Rubella increased in the 

age group of 29-34 years with an OR of 1.225 

compared to other age groups. The higher the 

susceptibility of women of childbearing age to 

Rubella infection, the higher the risk for 

Rubella infection during pregnancy and giving 

birth to babies with CRS23. Therefore, it is 

important to ensure that women of childbearing 

age are aware of their Rubella immune status 

and if necessary they should get Rubella 

vaccination to increase immunity against 

Rubella infection24.  

The study results revealed that was no 

significant relationship between child gender 

and the incidence of CRS. This result is not in 

line with a study conducted by Tandililing 

(2016) and Singh (2013) which found that male 

babies had a higher risk for CRS than female 

babies. However, this study did not explain the 

reasons of it25,26. Previous study conducted by 

Mitchell revealed a different finding that 

women were more susceptible to Rubella and 

CRS since women have a slower onset of 

formation of E-specific IgG and IgM antibodies 

with a smaller proportion of total RV antibody 

responses indicating that there are hormonal 

and genetic influences on immune recognition 

of RV proteins. This is likely to be associated 

with an increase in the incidence of Rubella and 

CRS among women27.  

 

CONCLUSION  

 

Area of residence outside Java-Bali was 

a factor related to the incidence of CRS in 

Indonesia. To support efforts to prevent and 

eliminate Rubella/CRS in 2026, it is necessary 

to increase and equalize the coverage of Rubella 

vaccination in all regions through cooperation 

with various related sectors. In addition, equal 

distribution of health facilities in Indonesia still 

needs to be considered so that mothers who 

have pregnancy plans in all regions can get 

quality health services to prevent CRS. 
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This study had several limitations, 

namely the samples who were selected from 18 

CRS Sentinel Hospitals in 15 provinces. CRS 

Sentinel Hospital is a hospital owned by the 

central/regional government and private 

hospitals are not yet involved. So, it is possible 

that there were still many cases of CRS that had 

not been reported. Further study which involved 

more CRS case data from sentinel hospitals and 

more complete data is expected to provide more 

representative findings to describe the condition 

of CRS in Indonesia.  
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ABSTRACT 

 

During the last two years, the death rate due to the COVID-19 pandemic in Indonesia has reached 

157,000 people, with comorbid diseases being the most significant factor in the incidence of mortality in COVID-

19 patients. Examining the nutritional status and number of comorbidities in COVID-19 patients was the study's 

main goal. This study is an analytic observational, quantitative study that uses survey research design and cross-

sectional approach design. The research samples were taken by a purposive sampling approach, so that all 

samples that met the inclusion criteria were taken (N= 136) According to the study's findings, there was no linkage 

among nutritional status and the amount of comorbidities among adults and the elderly. (p value = 0.910 and p = 

0.220) and based on gender (p value = 0.937 and p = 0.795). For these reasons, In order to obtain more precise 

results, there is a need for further research on additional variables that can affect the frequency of comorbidities 

in COVID-19 patients. 
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INTRODUCTION 

Coronavirus Disease 2019 is a health 

epidemic that has hit the whole world starting at 

the end of 2019 (COVID-19)1. and spreading 

significantly so that since 2020, the World 

Health Organization (WHO) declared that 

COVID-19 was a pandemic and Indonesia had 

reached three peaks of the COVID-19 wave2. 

This  virus  spreads through droplet 

which can be transmitted to other individuals, 

then attach themselves to the ACE2 receptor. 

These damaged cells will produce newer virus 

copies that will spread to other cells3. Following 

this virus's infiltration of the body's cells, there 

will be a body response in the form of 

inflammation that attacks the infected body 

cells. If inflammation occurs in the lung 

mucosal cells, this will cause plasma leakage 

and inhibition of the process of diffusion of 

oxygen and carbon dioxide by the alveoli 4. 

Positive symptoms of COVID-

19  include a dry cough, fever, anosmia (loss of 

taste and smell), myalgia (pain in the muscles 

and joints), sore throat, headache, vomiting, and 

diarrhea. Breathlessness and thrombotic 

symptoms like angina and others are major 

indications that this condition is present 3. 

Several variables, including immunity, 

concurrent disorders, dietary state, and 

environmental factors, affect COVID-19 

disease5. Different age groups can be affected 

by COVID-19 disease, and the severity of the 

condition varies. However, those who are 

elderly and who have co-morbid conditions 

(comorbids) are more likely to get a severe 

infection. Up to 88% of SARS-CoV-2 patient 

deaths have a history of coexisting conditions 6, 

Patients with COVID-19 are most frequently 

co-morbid with hypertension and diabetes 

mellitus, with obesity (BMI > 25) being among 

the most comorbid conditions. Numerous 

research have demonstrated a link between 

obesity and other comorbid disorders. Obese 

individuals are more likely to develop type II 

DM, CVD, and renal failure7. 
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According to numerous studies in the 

US, where approximately to 48.3% of inpatients 

with COVID-19 had an obese nutritional status 

when they initially entered, as many as 48% of 

inpatients in the ICU of a Spanish hospital with 

COVID-19 had an obese nutritional status. 

According to the results of the nutrition risk 

screening tool (NRS-2002), that COVID-19 

patients are at risk for malnutrition is between 

77 and 88%, people with the disease have a high 

chance of developing it8. Based on research 

employing anthropometric criteria to assess 

nutritional status between 40 and 50 percent of 

hospitalized individuals with COVID-19 

experience malnutrition 9. 

In COVID-19 patients, Comorbid 

conditions are the leading killers in Indonesia, 

according to the COVID-19 death rate has 

reached 157 thousand people during the past 

two years. Based on this, the researcher aims to 

further examine the nutritional status and the 

number of comorbidities in adult patients with 

Covid-19 along with the factors that influence 

it. 

 

METHOD 

 
 This quantitative study uses a cross-

sectional methodology and an analytical 

observational research design. This research 

sample was taken using the purposive sampling 

technique, using  samples that meet the criteria. 

All inpatients at RST Dompet Dhuafa Bogor 

Hospital diagnosed positive for COVID-19 

from March 2020 through December 2021, 

were above 26 years old, and body mass index 

was used to determine their nutritional 

condition. The exclusion criteria for this study 

were incomplete patient data and patients who 

died while being given treatment. 

Research data collection used 

secondary data originating from the medical 

records of RST Dompet Dhuafa Hospital, 

Bogor, with two variables. The independent 

variable, namely the number of patient 

comorbidities (≤ 2Comorbids and >2 

Comorbids)10, and the dependent variable, 

namely nutritional status based on 

anthropometric body mass index of patients 

which is divided into two categories based on 

the 2018 Ministry of Health, namely normal 

nutritional status (BMI = 18.4 - 25) and 

abnormal nutritional status (BMI <18.5 and 

>25) with sex and age divided into two 

categories, namely adults (> 26 years) and the 

elderly (> 60 years)11, as control variables. 136 

samples from 188 confirmed COVID-19 

patients at Dompet Dhuafa Hospital in Bogor, 

West Java, were used in this research. 

Univariate analysis was done to assess the 

frequency distribution of gender, nutritional 

status, and the number of comorbidities. SPSS 

26 was used to analyze the data. At the same 

time, bivariate analysis with who squares is 

used to see the relationship involving the 

dependent and independent variables with a 

significance level of 5%.The UPN Veteran 

Jakarta Research Ethics Committee approved 

this study under the number 

480/XII/2022/KEPK. 

 

RESULTS 

Table 1. Characteristics of Research 

Subjects 

Characteristic N = 136 

Sex  

Man, n (%) 64 (47,1) 

Woman, n (%) 72 (52,9) 

Age (Year), mean (min-max) 52 (26 – 82) 

Adult (26 – 60) n (%) 98 (72,1) 

Elderly( > 60) n (%) 38 (27,9) 

Number of Comorbids  

≤ 2Comorbids n (%) 113 (83,1) 

>2 Comorbids n (%) 23 (16,9) 

BMI , mean (min-max) 24 (13 – 41) 

Normal n (%) 81(59,6) 

Abnormal n (%) 55 (40,4) 
Source: Medical Record  RST Dompet Dhuafa Bogor 

Hospital, 2021 

 

According to table 1 above, of the 136 

samples used in this investigation, 72 subjects 

(52.9) were predominately female patients, and 

64 subjects were male (47.1). The sample for 

the study included a median age of 52 years, 

with participants as young as 26 and as old as 

82. Participants were divided into adults aged 

26 to 60 years old and elderly participants above 

60 years old. Patients were separated into two 

groups based on the number of comorbidities 

they had: those less than equal to 2 and those 

with more than 2. There were 113 individuals 

(83.1) less than equal to 2, and up to 23 (16.9) 

of those had two or more. This classification 

based on This classification is based on research 

that has been conducted in China which shows 

that COVID-19 patients with a number of 
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comorbiditie s>2 show severe outcomes10. 

According to the Ministry of Health's 

classification of nutritional status, there are two 

categories of nutritional status. Patients with 

normal nutritional status (BMI = 18.5 to 25) and 

patients with abnormal nutritional status (BMI 

18.5 and > 25) are the two groups to be 

discussed. There were as many as 81 

participants in this study who had a normal 

nutritional state (59.6). 

 

Table 2. Type of Comorbid Disease 

Type of Comorbid Disease n 

Chronic Kidney Disease 18 

Hypertension 18 

Coronary Heart Disease 38 

Diabetes Mellitus 44 

Respiratory Disease Infection 111 

Source: Medical Record  RST Dompet Dhuafa Bogor 

Hospital, 2021  

Based on research completed in 2020, 

the types of comorbid disorders utilized as a 

reference in this study were separated into five 

disease groups, as shown in table 2 above, 

which reported that the prevalence of 

comorbidities that dominated COVID-19 

patients were hypertension, diabetes mellitus, 

Chronic Kidney Disease (CKD) , Chronic Heart 

Diseae (CHD), and systemic diseases 

respiratory. In 111 of the study subjects, the 

most common comorbid disease was 

respiratory tract infection 12. 

 

Tabel 3.  Relationship Based on Sex 

between COVID-19 Patients' 

Comorbidities and Nutritional 

Status. 
Sex Nutriti

onal 

Status 

Number of 

comorbids  

p-

value 

≤2 

n (%) 

>2  

n (%) 

Woman Normal 37 

(82,2) 

8 

(17,8) 

0,937 

Abnorm

al 

22 

(81,5) 

5 

(18,5) 

Total  59 

(81,9) 

13 

(18,1) 

Man Normal 30 

(83,3) 

6 

(16,7) 

0,795 

Abnor

mal 

24 

(85,7) 

4 

(14,3) 

Total 54 

(84,4) 

10 

(15,6) 

Source: Medical Record  RST Dompet Dhuafa Bogor 

Hospital, 2021 

According on table 3 above, it can be 

seen that 72 female patients with normal 

nutritional status were dominated by patients 

with comorbidities ≤ 2, 37 patients (82.2%) and 

male patients with abnormal nutritional status. 

also dominated by patients who had a number 

of comorbidities > 2 as many as 22 (81.5). The 

results obtained were p = 0.937, indicating that 

there was no significant difference in the 

number of comorbidities among Covid-19 

patients based on female gender for nutritional 

status. 

In male patients, 64 patients were 

dominated by patients who had comorbid 

diseases with a total of ≤ 2 and had normal 

nutritional status in 30 patients (83.3) and 

abnormal nutritional status in 24 patients (85.7) 

with p = 0.795 This shows that there is no 

meaningful association between nutritional 

status and the number of total  comorbidities 

among COVID-19 patients, regardless of male 

patient . 

Table 4. Relationship between Nutritional 

Status and Number of Comorbidities in 

COVID-19 Patients Based on Age. 
Age Nutrition

al Status 

Number of 

Comorbidities 

p-

value 

≤2 

n (%) 

>2 

n (%) 

Adult Normal 44 

(80) 

11 

(20) 

0,910 

Abnormal 34 

(82) 

9 

(20,9) 

Total 78 

(79,6) 

20 

(20,4) 

Elderly Normal 23 

(88,5) 

3 

(11,5) 

0,220 

Abnormal 12 

(100) 

0 (0) 

Total 35 

(92,1) 

3 

(7,9) 

Source: Medical Record  RST Dompet Dhuafa Bogor 

Hospital, 2021 

 

Relationship Based on Sex between 

COVID-19 Patients' Comorbidities and 

Nutritional Status is shown in table 4. Although 

concomitant disorders were present in the 

majority of COVID-19 patients in the adult age 

range (26–60 years), as many as 44 patients (80) 

with normal nutritional status and 34 patients 

(82) with abnormal nutritional status reported 

statistically (p value = 0.910). Based on the 

adult age group, there was no meaningful 

association between nutritional health and the 
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number of comorbidities. 

While the number of patients with 

normal and abnormal nutritional status was 23 

(88.5) and 12 respectively, the elderly age group 

(> 60 years) was also dominated by patients 

who had a number of comorbidity conditions 

(100). According to this statistical analysis, the 

number of comorbidities in the geriatric age 

group did not significantly correlate with 

nutritional status (p value = 0.220). 

 

DISCUSSION  

 

The majority of COVID-19 patients, 

according to the study's findings, were female. 

This is connected to the study done by Wu et al. 
13. The majority of COVID-19 patients were 

men, according to different results from studies 

in China utilizing the meta-analysis 

methodology 12. Because of differences in sex 

hormones associated to the immune system, 

women have a lower chance than men of 

developing bacterial or viral illnesses. This is 

because women have higher innate and adaptive 

immune defenses than males.14 

Additionally, it was discovered in this 

study that adults made up the majority of 

COVID-19 patients by age group (26-60 years). 

This outcome is consistent with the study of Al 

Omari, et al 15 which discovered that COVID-

19 patients tend to be younger than 50. This is 

because this age group is productive and still 

has high mobility compared to older age groups, 

making them more susceptible to COVID-19 

infection, remarkably. if they don’t follow 

health procedures 16. 

In this study, the normal BMI range of 

18.5 to 25 dominated the nutritional condition 

of COVID-19 individuals. These findings 

contradict with data from the United Kingdom 

which found that inpatients with COVID-19 

would have a risk of 2.37 times higher for 

abnormal nutritional status (BMI < 18.5 and > 

25) 17. Because of this, chronic inflammation 

with higher levels of IL-6 can happen in patients 

with abnormal nutritional status, particularly 

obesity, which can limit immune response, 

generate an imbalance in the gut flora, and have 

low cytokine profiles 18. Obese people's 

nutritional status can affect their immune 

systems, both innate and adaptive, as well as 

lower lung volume and consequently lung 

function 19. 

This study found that the comorbidities 

that dominated COVID-19 patients were 

respiratory tract diseases, such as pneumonia, 

tuberculosis, and others, which were in 

accordance with studies in China 12. 

Symptomatic respiratory disorders will have a 

2.17 higher level of severity compared to 

patients who do not have these symptoms. This 

occurs due to the body's response to a viral 

infection that causes cell damage. This happens 

as a result of virus replication, which stimulates 

the immune system, the occurrence of an 

inflammatory process, and the emergence of 

various symptoms in patients, indicating that 

the process of viral infection has been ongoing 

and the virus has spread to other cells 20. Type II 

diabetes and coronary heart disease (CHD) are 

also included in the top three comorbid diseases 

in COVID-19 patients. This is consistent with 

studies done by 19. that type II diabetes mellitus 

and coronary heart disease are associated in 

COVID-19 patients. Oxidative stress and a 

weakened immune system are connected with 

CHD patients. Angiotensin converting enzyme-

2 (ACE2)  receptor expression is higher and the 

immune system is compromised in COVID-19 

patients with a history of CHD. Coronavirus can 

bind to target cells through ACE2 receptors, 

which are expressed in several tissues; this 

process can result in changes in endothelium 

dysfunction, pro-inflammatory reactions, and 

post-receptor signaling pathways that cause 

vasoconstriction which can lead to myocardial 

injury and prothrombotic strategies 21. The 

relationship between type II DM and COVID-

19 occurs because diabetes can cause disruption 

of lymphocyte and macrophage function and 

interfere with individual immunological 

responses 22. 

Based on the research, it was 

determined that in positive inpatients at Dompet 

Dhuafa Hospital in Bogor who had COVID-19, 

there was no correlation between nutritional 

status and the number of comorbidities (≤ 

2Comorbids and >2 Comorbids. Meanwhile, 

based on research conducted at the Tripura 

Regional Hospital, India, it was found that as 

many as 66% of tuberculosis patients 

experienced malnutrition 5. Malnutrition is a 

general occurrence that refers to a state of 

excess and deficiency of nutrition or both. The 

body is negatively affected by under nutrition or 

over nutrition. Infectious infections typically 

have a malnutrition state, one of which is 

tuberculosis. Poor dietary status combined with 

tuberculosis disease is a vicious cycle that, if not 

broken, will result in a high risk of death 5. Due 
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to a weakened immune system, malnourished 

patients are more prone to TB. After TB 

disease, patients would be more susceptible to 

malnutrition due to a variety of circumstances, 

such as decreased food intake due to lack of 

appetite., loss of nutrition due to vomiting 

(nausea triggered by drugs) and changes in 

metabolism caused by viral infections 23. 

Malnutrition is one of the risk factors that will 

exacerbate the incidence of COVID-19 19.  

Obesity increases a person's risk for 

many serious conditions, such as high blood 

pressure, low HDL, dyslipidemia, CHD, stroke, 

type II diabetes, and numerous malignancies 24. 

Patients who are obese will experience changes 

in lung volume, function, and expansion, which 

will raise respiratory tract resistance, impede 

gas exchange, and decrease lung volume, all of 

which will have an effect on the patient's 

severity.6 . 

In this study, the results were not 

significant because the nutritional status data 

used secondary data so that the accuracy of the 

measurements could not be guaranteed by the 

authors. In addition to using BMI, it is 

recommended to use anthropometric 

measurements of abdominal circumference and 

ensure the accuracy of the measurements 25. 

 

CONCLUSION  

 

Based on the results of data analysis and 

discussion, adult COVID-19 patients at Dompet 

Dhuafa Bogor Hospital were shown to not have 

a significant association between their 

nutritional state and the number of 

comorbidities, so further research is needed 

using other factors that are thought to have an 

influence on the number of comorbidities in 

COVID-19 patients and using other 

measurement parameters to make nutritional 

status measurements more accurate.. 
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ABSTRACT 

 

The existence of waste can have an impact on public health because it becomes a means and source of 

transmission of various disease agents. The indirect effect of waste on health can be due to vector-borne disease 

agents that multiply in the waste. Buried waste can be used by flies as a breeding ground. This study aims to 

analyze the relationship between waste management and the level of fly density at Kadompe Restaurants in Luwuk 

City. This was an analytic survey with a cross-sectional design, namely by analyzing the relationship between 

waste management and the level of fly density at Kadompe Restaurants. The study population was all Kadompe 

Restaurants located on Maahas Coast in Luwuk City, Central Sulawesi Province as many as 33 restaurants. The 

study samples involved 26 restaurants which were selected using purposive sampling based on certain 

consideration, namely restaurants that were still active. The instrument for measuring Fly Density was a fly grill 

by referring to the Regulation of the Minister of Health of the Republic of Indonesia No. 50 of 2017. Data on waste 

management included sorting, container, transportation that were collected by direct observation at the Food Stall 

based on the observation sheet provided in accordance with Law no. 18 of 2008 concerning Waste Management. 

Data were analyzed using chi-square test with α ≤ 0.05. The results of the study statistically showed the values 

regarding waste sorting (p=0.382; RP= 1.071; 95% CI=0.936-1.227), waste container (p=0.713; RP=1.045; 

95% CI=0.958-1.141), and waste transportation (p=0.234; RP=0.909; 95% CI=0.754-1.096). Based on the 

results of the study, it can be concluded that there was no relationship between waste sorting, container and 

transportation with the level of fly density at Kadompe Restaurants in Luwuk City. The Agency for the Environment 

(DLH) should be able to transport waste every day from Kadompe Restaurants located on Maahas coast in Luwuk 

City. 

 

Keywords : Waste Management, Fly Density, Restaurant. 
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INTRODUCTION 

Kadompe Restaurants which arep 

located on the coast of Maahas Beach are a 

favorite sites for the people of Luwuk City and 

tourists visiting Luwuk City because of their 

affordable price. Based on the results of initial 

observations made at 26 Kadompe Restaurants, 

there is still a lot of waste piled up due to the 

activities carried out at the restaurants. Piles of 

waste with unpleasant smell is a good place for 

vectors of disease agents to breed, such as flies. 

Flies like places with high humidity condition 

and this will affect fly density. Waste is liked 

by flies and is a breeding ground for flies 

because the trash can is damp, smelly and 

dirty1.  

Flies are endophilic synanthropic 

insects that are closely related to humans and 

live in human dwellings 2. Flies from the genus 

Musca, Chrysomya, and Sarchophaga, 

members of their species, live around humans3. 

House flies (Musca domestica L.) and green 
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flies (Chrysomya megachepala L.) are the two 

most common types of flies found around 

residential areas, trash cans, hospitals and other 

dirty areas in the tropics4. Flies play a role in 

decomposition, as predators, parasites, and 

some act as carriers of disease agents. 

Flies are considered quite dangerous 

for humans and other animals because one fly 

can carry more than 100 pathogens5. Flies can 

transmit diarrheal disease agent of Escherichia 

coli6,7. In addition, flies can also transmit 

cholera, typhus, dysentery, and other disease 

agents8,9. Flies transmit disease agents by 

perching on food and contaminating food 

through feces, saliva, and vomit10. Foodstuffs 

that are sold are very susceptible to the 

presence of flies which can affect the quality of 

food ingredients. 

The presence of flies in a certain place 

indicates its quality standard so that high fly 

density must be controlled immediately. It is 

impossible to completely eradicate flies, but to 

control them to a non-harmful population. 

Standards for Environmental Health Quality 

for vectors and disease-carrying animals 

consist of species, density and breeding habitat. 

Breeding habitat is the site where vectors and 

disease-carrying animals develop in their 

immature period. The quality standard value 

for fly vector is <2 flies to create a healthy 

environment11. A good measurement of fly 

density should be made by using a light yellow 

fly grill12. Measuring fly density using a fly 

grill is based on the nature of the flies which 

tend to land on edges or places with sharp 

angles8. 

Flies are often found around 

restaurants due to piles of waste. Restaurants 

are one source of waste, both food waste and 

non-food waste. In the food service sector, 

waste generation can originate from the 

consumption stage, which is food leftovers 

from consumers or other waste. Everyone 

involved in the management of household 

waste and household-like waste is obliged to 

reduce and manage waste in an 

environmentally sound manner. There are 

several poor waste management carried out by 

restaurant managers that are not in accordance 

with Law no. 18 of 2008 concerning Waste 

Management, namely regarding waste sorting, 

waste container and waste transportation13.  

A study conducted by Kasiono, et.al. 

(2016) at a restaurant located in the Tuminting 

Market, Manado City, showed that there was a 

relationship between waste management and 

the level of fly density. Fly density is closely 

related to poor environmental sanitation14. 

Based on the study conducted by 

Wardaningrum (2019), it was revealed that 

there was a relationship between the condition 

of the trash can and fly density at the canteen 

of State SHS with RP=9.5;CI95%=1.014-

88.966)15. Meanwhile, the result of a study 

conducted at Kadompe Restaurant in Luwuk 

City showed no relationship between waste 

management and the level of fly density. 

This study aims to analyze the 

relationship between waste management and 

the level of fly density at Kadompe Restaurants 

located on Maahas Coast. 

 

METHOD 

 
This was an analytical survey with a cross-

sectional design to determine the relationship 

between waste management and the level of fly 

density at Kadompe Restaurants. The study 

sites were the Kadompe Restaurants located on 

Maahas coast in Luwuk City. The study was 

conducted in May-July 2022. The study 

population involved all Kadompe Restaurants 

located on Maahas coast in Luwuk City, 

totaling 33 restaurants. 26 restaurants as study 

samples were selected using purposive 

sampling technique according to certain 

consideration namely restaurants that were still 

active. The instrument used to assess fly density 

was a fly grill placed in a trash can, the number 

of flies that perched was counted for 30 

seconds. Each trash can was assessed 10 times 

every 30 seconds. Out of 10 calculations, the 5 

highest calculations were taken and averaged by 

referring to the Regulation of the Minister of 

Health of the Republic of Indonesia No. 50 of 

2017 concerning vector control11. Fly density 

was considered to be high if the number of flies 

perched on the fly grill did not meet the quality 

standard of <2 flies. Waste management which 

included waste sorting, container, and 

transportation was conducted thorugh direct 

observation at Kadompe Food Stalls based on 

the observation sheet provided in accordance 

with Law no. 18 of 2008 concerning waste 

management13. Waste sorting was considered 

Eligible if organic waste and inorganic waste 

were separated. The waste container was 

considered eligible if the container was made of 

water-resistant material, did not corrode easily, 

had a lid and was tightly closed. Waste 
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transportation was considered eligible if it was 

carried out no more than 24 hours and all the 

waste was transported based direct observation 

by enumerators. Data were analyzed using  

 

RESULTS 

 

 

 

 

 

 

 

 

Statistically, the chi square test 

showed no relationship between waste 

sorting and fly density with p=0.382. The 

result of the risk calculation obtained 

RP=1.071 (95% CI 0.936-1.227) which 

indicated that non-eligible waste sorting had 

a risk of 1.071 times resulting in a high fly  
 

 

 

 

 

 

 

 

 

Statistically, the chi square test showed 

no relationship between waste container and fly 

density with p=0.713. The result of the risk 

calculation obtained RP=1.045 (95% CI 0.958-

1.141) which indicated that non-eligible waste 

container had a risk of 1.045 times resulting in  

 

 

 

 

 

 

 

 

 

Statistically, the chi square test showed 

no relationship between waste transportation 

and fly density with p=0.234. The result of 

the risk calculation obtained RP=0.909 (95% 

CI 0.754-1.096) which indicated that non-

eligible waste transportation had a risk of 

1.909 times resulting in a high fly density, 

  

univariate statistical test, which were further 

continued with bivariate test using chi-square 

test with the significance value of p ≤ 0.05 16. 

 

 

 

 

 

 

 

 

 

 

 

density compared to eligible waste sorting. 

Although there was no statistical relationship, 

the bivariate analysis table (Table 1) revealed 

that non-eligible waste sorting had a higher 

number of fly density compared to eligible 

waste sorting. 

 

 

 

 

 

 

 

 

 

 

a high fly density compared to eligible waste 

container. Although there was no statistical 

relationship, the bivariate analysis table (Table 

2) revealed that non-eligible waste container 

had a higher number of fly density compared to 

eligible waste container. 

 

 

 

 

 

 

 

 

 

compared to eligible waste transportation. 

Although there was no statistical relationship 

the bivariate analysis table (Table 3) revealed 

that non-eligible waste transportation had a 

higher number of fly density compared to 

eligible waste transportation. 

 

 

 

 

Table 1. Relationship between Waste Sorting and Fly Density. 
Sorting Fly Density N % p-value RP (95%CI) 

High Low 

N % N % 

NE 14 53.8 1 3.9 15 57.7 0.382 0.936-1.227 

E 11 42.3 0 0 11 42.3  

Total 25 96.1 1 3.9 26 100   

Information: NE: Non-eligible, E: Eligible 

 

 

 

 

 

 

Table 2. Relationship between Waste Containers and Fly Density. 

Container fly density N % p-value RP (95%CI) 

High Low 

N % N % 

NE  22 84.6 1 3.9 23 88.5 0.713 0.958-1.141 

E 3 22.5 0 0 3 11.5  

Total 25 96.1 1 3.9 26 100   

Information: NE: Non-eligible, E: Eligible 

 

 

 

 

 

 
Table 3. Relationship between Waste Transportation and Fly Density. 

Transportation Fly Density N % p-value RP (95%CI) 

High Low 

N % N % 

NE  15 57.7 0 0 15 57.7 0.234 0.754 -1.096 

E 10 38.4 1 3.9 11 42.3  

Total 25 96.1 1 3.9 26 100   

Information: NE: Non-eligible, E: Eligible 
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DISCUSSION 

 

Waste that is not managed properly 

causes environmental and health problems in 

humans, such as aesthetic problems, 

environmental pollution, and an increase in 

vector-borne diseases such as those transmitted 

through flies. There should be proper waste 

management which includes waste sorting, 

container and transportation so that it does not 

become a breeding ground for flies. The high 

density of flies in restaurants is not only caused 

by improper waste management, but it can also 

be caused by various types of food processed, 

such as fish-based dishes. Types of food such as 

grilled fish, fish sauce, and others which have 

fishy smell can invite flies to perch on the food. 

In addition, food processing places such as 

kitchens must be kept clean, so as not to cause 

high fly density. 

Relationship between Waste Sorting 

and Fly Density at Kadompe Restaurants. The 

Waste sorting referred to in this study was 

separation of organic and inorganic waste at 

Kadompe Restaurants. According to Law no. 18 

of 2008 concerning waste management, waste 

management activities involve waste sorting 

through separation of organic waste and 

inorganic waste. Organic waste refers to waste 

in the form of food scraps, vegetables and fruits. 

Meanwhile, inorganic waste refers to waste in 

the form of plastic, drink bottles, cans and 

others13. 

Based on the result of a study conducted 

at Kadompe Restaurants on Maahas Coast in 

Luwuk City, it was found that 14 restaurants 

(53.8%) had non-eligible waste sorting with a 

high level of fly density. This was due to some 

restaurant owners did not separate organic and 

inorganic waste 

Waste in the form of leftover 

vegetables, leftover food, and fish bones was 

usually separated and then thrown into the sea, 

while waste consisting of plastic food, drink 

bottles, unused leftover food ingredients and 

dry leaves was wrapped in plastic to make it 

easier for restaurant managers to throw it in the 

trash before being transported by waste 

collectors. There were other restaurants that did 

not perform waste sorting, where organic and 

inorganic waste were combined. This led to 

waste mixing and decomposition which further 

invited flies to look for food in that place. Based 

on the Regulation of the Minister of Public 

Works Number 03/PRT/M/2013, waste may not 

be mixed again after waste sorting and 

collection because this can be a means of 

breeding for vectors such as flies17. 

The study finding is in line with a study 

conducted by Octavianingsih (2022) 

concerning the Relationship between Waste 

Management and fly density at Pasar 

Kebayoran Lama Food Stalls, South Jakarta, 

which showed that there was no relationship 

between waste sorting and fly density with a p-

value of 0.39418. Furthermore, a study 

conducted by Syahputro (2018) concerning the 

relationship between waste management and fly 

density in the temporary shelters (TPS) of 

Madiun City, found that the high density of flies 

could be due to waste management that tended 

to have less awareness to waste sorting19. 

Relationship between Waste 

Containers and Fly Density at Kadompe 

Restaurants. Waste container referred to in this 

study was the waste container provided by the 

managers of Kadompe Restaurants. According 

to Law no. 18 of 2008 concerning waste 

management, waste management activities 

involve waste containers, trash containers 

which should be made of waterproof material, 

not easily corroded, have a cover, and be tightly 

closed. Trash cans that are not covered can 

make it easier for insect vectors such as flies to 

come and become a breeding ground for them13. 

Based on the results of the study, it was 

shown that there was no relationship between 

waste container and the level of fly density at 

Kadompe Restaurants. According to 

observations regarding waste containers, some 

restaurant managers used plastic trash cans, 

plastic bags, used paint buckets, cardboard 

boxes, used fish boxes, and rubber bins, some 

of which had covers and were tightly closed. 

However, most of trash cans had no covers and 

were not covered, thus triggering the presence 

of flies in such sites.  According to the Decree 

of the Minister of Health of the Republic of 

Indonesia Number 

(1098/Menkes/SK/VII/2003), trash cans must 

be made of water-resistant materials, not easily 

corroded, have a cover and leftovers of fast-

decaying food should use sepcific plastic 

bags20. 

Based on the results of observation, the 

high density of flies was caused by the use of 

non eligible trash containers by the Kadompe 

Restaurant managers. Most of trash containers 

used did not have a cover and were not closed, 

which is one of the triggers for the presence of 
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flies in such sites. In contrast, eligible waste 

containers had a low fly density because the 

restaurant managers put proper waste 

containers that were watertight, not easily 

corroded, had a closed lid and were tightly 

closed. 

The study finding is not in line with a 

study conducted by Octavianingsih (2022) on 

the Relationship between Waste Management 

and Fly Density at Pasar Kebayoran Lama Food 

Stalls, South Jakarta, which showed that there 

was a relationship between waste containers 

and fly density with a p-value of 0.03318. 

Furthermore, a study conducted by Afrilia 

(2017) on relationship between house 

conditions and fly density around the land 

showed that waste disposal facilities that were 

not watertight and not closed could result in a 

high density of flies21. A study conducted by 

Putri and Dewi (2017) further revealed that 12 

pecel tumpang food stalls in Kediri City had a 

poor trash condition because the trash cans 

owned by sellers did not have lids, there was no 

separation of types of waste, and some used 

plastic bags for waste storage. Open trash can 

will make it easier for flies and other insects to 

infest it, besides that it will also cause an 

unpleasant smell that disturbs the humans live 

around22. 

A study conducted by Novitry et.al. 

(2021) showed that there was a significant 

relationship between trash cans and the level of 

fly density with a p value of 0.03. The trash cans 

in several food stalls did not meet the health 

requirements, since they were not watertight, 

not covered, dry and wet waste were not 

separated, and were full of flies because the 

waste had decomposed. There were also food 

stalls that didn't have trash cans or the trash was 

placed in plastic and placed in a certain place 

continually until there were  piles of waste23. 

Relationship between Waste 

Transportation and fly density at Kadompe 

Restaurants. The Waste transportation referred 

to in this study was the transportation of waste 

at Kadompe Restaurant location carried out by 

the Environmental Service. According to Law 

no. 18 of 2008 concerning waste management, 

waste transportation must be carried out every 

day or no more than 24 hours and all waste must 

be removed so that there are no scattered piles 

of waste that can invite the presence of flies13. 

Based on the results of the study, there 

was no relationship between waste 

transportation and the level of fly density at 

Kadompe Restaurants. According to the results 

of observations, most restaurants did not 

transport waste every day and sometimes waste 

was not completely collected or there was still 

some left over. Waste transportation schedule 

was not appropriate for only 3 times a week, and 

sometimes was late. This situation caused a lot 

of accumulation of organic waste from the 

restaurants which can cause unpleasant smell, 

resulting in a high level of fly density. 

 

CONCLUSION  

 

Based on the results of the study it can 

be concluded that there was no relationship 

between waste sorting, container and 

transportation of with the level of fly density at 

Kadompe Restaurants on  Mahaas Coast. DLH 

(Environmental Service) agencies should 

transport waste every day at Kadompe 

Restaurants located on Maahas coast in Luwuk 

City.  
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ABSTRACT 

 

 

Covid-19 has an obvious impact on people's lives. Therefore, the government continues to make efforts 

to suppress and reduce the negative impacts. One of the efforts being made is to develop the pedulilindungi 

application to make it easier to track Covid-19 cases. However, the problem that occurs is the lack of utilization 

of the pedulilindungi application by the public. This study aims to analyze the effect of technology acceptance and 

technology readiness on the level of utilization of the pedulilindungii application as a Covid-19 mitigation effort. 

This was a quantitative study with a survey method. This study was conducted from June to August 2022. The 

population in this study were lecturers, staffs and students within the Muhammadiyah University of Sidenreng 

Rappang as many as 3394. The study samples were selected using random sampling technique with a target of 

358 respondents. Data were collected using a questionnaire based on the technology readiness index (TRI) to 

assess the level of technology readiness and the Technology Acceptance Model (TAM) to assess the level of 

technology acceptance. Furthetmore, the data were analyzed using Path Analysis to determine the direct effect 

and variables of Technology Acceptance and Technology Readiness on mitigation effort, as well as the indirect 

effect through perception towards the Covid-19 policy. The study results showed that the values of the direct effect 

of Technology Acceptance and Technology Readiness variables on mitigation efforts were 0.228 and 0.095, 

respectively, while the indirect effect through the perception towards Covid-19 policy perception were 0.479 and 

0.115, respectively. Thus, it was revealed that there wolud be an increase in the effect of Technology Acceptance 

and Technology Readiness on mitigation efforts if they were supported by government policies. It can be concluded 

that Technology Acceptance and Readiness had a significant effect on mitigation efforts through the use of the 

Pedulilindungi application supported by perception towards the Covid-19 policy. 

 

Keywords : User Perception, Pedulilindungi, Mitigation, Covid-19. 

https://doi.org/10.33860/jik.v16i4.1672 

 

 

INTRODUCTION 

Corona virus disease 2019 (COVID-

19) was discovered in December 2019 in 

Wuhan, China. Then, in a very short time, the 

virus spread globally. As of March 2022, data 

showed that more than 520 million people have 

contracted COVID-19 and more than 4 million 

people have died due to the disease. COVID-19 

is an acute respiratory disease characterized by 

persistent cough, high fever and shortness of 

breath. The rapid spread of COVID-19 

prompted the World Health Organization 

(WHO) to declare a pandemic. Many healthcare 

systems around the world have been affected 

and challenged by the large number of patients 

who require medical care1. According to WHO 

data as of 13 September 2022, there were more 

than 605 million confirmed cases of Covid-19 

and more than 6 million deaths. Since Covid-19 

was declared a global pandemic, the number of 

cases has fluctuated, reaching a statistical peak 
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of 14 million daily cases in mid to late January 

2022. At the end of January 2021, there were 

over 15,000 deaths documented daily, the 

highest number ever recorded. the United States 

occupied the highest number of positive cases 

of Covid-19, which reached over 93 million 

cases, with the highest number of cases 

occurring on January 10, 2020 when more than 

5 million daily cases was reported2. 

In 2020, the Singapore government 

implemented three mitigation measures against 

the pandemic disaster: quality of health 

services, government legitimacy, and 

community social capital3.  In Indonesia, one of 

the models for managing pandemic problems is 

the pentahelix approach, namely the 

involvement of various elements, such as 

government, business people, academics, 

communities and the media4.  

Mitigation effort for the spread of 

COVID-19 cases can be performed in various 

ways, some of them are tracing, tracking and 

warning5,6. Previous study showed that digital 

technology, such as contact tracing application 

and the use of social media, were very useful in 

efforts to prevent and monitor Covid-19 cases7. 

Therefore, the existence of digital-based 

applications such as Pedulindungi needs to be 

utilized optimally, because in addition to 

tracking cases, this application also provides 

vaccination and consulting services so as to 

implement efforts to accelerate the management 

of the pandemic properly.  

Based on a study conducted in Japan, 

an effort to mitigate COVID-19 were carried 

out by disseminating information related to 

social distancing, wearing masks and washing 

hands. Information dissemination was carried 

out through social media, television media, as 

well as in public places such as train stations 

and airports. In addition, restriction on working 

hours was also carried out to reduce contact that 

might cause transmission of COVID-198. 

Digitization in the field of health services 

is an effort made to expand the affordability of 

services and make it easier for service users to 

contact health service providers9. Digital 

transformation in the health sector is an 

opportunity as well as a challenge for health 

professionals and for patients themselves10. The 

need for large amounts of health data and 

information requires sophisticated technology 

in managing it so that the results will be more 

accurate. The need for fast and accurate 

information flow is a demand that arises in the 

relationship between patients and health care 

providers11. European countries such as Austria 

have used the Electronic Heat Record Act 

(HER-Act) since 2012. Moreover, people in 

Belgium have been using BeHealth since 2004, 

which is a system that processes electronic 

information related to the field of health 

services12. 

Digitization of the health service sector in 

Indonesia has been experienced since the 

Covid-19 pandemic hit the world. The need for 

data and information related to the spread of the 

disease is very important. The government then 

launched the pedulilindungi application with 

the aim of controlling the spread of Covid-19 

cases. The existence of this application has 

goals and benefits for both the government and 

the people. This application can be a means of 

controlling the implementation of Social 

Distancing in public spaces, tracking indicated 

communities, tracing patterns of distribution, 

input for policy making as well as a means of 

consulting through teledoctor services. 

Meawhile at the community side, this 

application can provide information on the case 

distribution zones, so that the users can avoid 

areas that are prone to Covid-19 cases13. 

The current health service challenge is the 

need to improve service quality at a low cost. 

One of the triggers is the advancement of 

information and communication technology14. 

Therefore, the government through the Ministry 

of Health and the Ministry of Communication 

and Informatics developed the pedulilindungi 

Application as a tool used in tracking so that the 

spread of cases can be controlled15. Based on 

information obtained on the 

www.pedulilindungi.id page, the 

pedulilindungi application was developed in 

order to make it easier for the government to 

track Covid-19 cases. This application also 

requires community participation in awareness 

of sharing location so that contact history with 

sufferers can be done easily. The public can get 

notifications from the application if they are in 

the red zone of the Covid-19 case. 

Several previous studies regarding the 

pedulilindungi application found that such 

application was still not ready to operate 

massively and there were also many problems 

resulting from the use of the application which 

was contrary to applicable national law10. 

Another study found that pedulilindungi 

application had not fully implemented the 

principles of personal data protection when 

http://www.pedulilindungi.id/
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collecting, processing and storing personal 

data16. Information security is very necessary to 

protect personal information and data from 

unauthorized misuse17. It was previously found 

that the ease of use of the pedulilindungi 

application had a significant effect on its 

usability and attitude in using it. Furthermore, 

attitude in the use and usability of the 

pedililindungi application had a significant 

effect on the intention to use it18. Based on 

findings of previous studies, this study aims to 

analyze the effect of technology acceptance and 

technology readiness on the level of acceptance 

of the pedulilindungi application as a Covid-19 

mitigation effort. 

 

METHOD 

 
This was a quantitative study with a 

survey. Information regarding the perception of 

the Pedulilindungi application as an effort to 

mitigate the Covid-19 infection were collected 

from respondents. The study was conducted at 

Muhammadiyah Sidenreng Rapang University 

for three months from June to August 2022. The 

study population consisted of 3,394 lecturers, 

staffs, and students at Muhammadiyah 

University of Sidenreng Rappang. A target 

sample of 358 individuals was selected using 

the random sampling method and the Slovin 

sample formula19. 

The initial stage of this study was 

identification of problems that existed in society 

as actual problems and a literature study was  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

further conducted to find problems and 

theoretical gaps for further research. Based on 

the results of the literature study, a conceptual  

framework related to the study problem to be 

studied was developed. After that, the 

researcher determined the study variables, study 

hypotheses and research questions as the focus 

of problem solving. An appropriate study 

design was developed in order to achieve the 

study objectives. The study samples that 

represented the population were further 

selected. Data were collected using instrument 

that had previously been tested for validity and 

reliability so that then it could actually be 

applied to assess variables validly. After the 

data were collected, data analysis was carried 

out and finally conclusions were made. 

The researcher applied a questionnaire 

as a data collection instrument in this study. 

Such instrument consisted of several questions 

to assess existing variables. The SPSS 

application was used to analyze the data that hac 

been collected thorugh the path analysis method 

with a significant value of α<0.05. Path analysis 

was used to determine the relationship between 

variables that had been determined by the 

researcher. The independent (exogenous) 

variables were Technology Acceptance and 

Technology Readiness, which were analyzed to 

determine the direct effect on the dependent 

variable (mitigation effort) as well as the 

indirect effect through the mediator variable 

(Covid-19 policy). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 
Table 1. General Characteristics of Respondents. 
Variable Respondent 

(n=358) 

Percentage 

(%) 

Gender   

Male 165 46 

Female 193 54 

Position   

Student 223 62 

Staff 43 12 

Lecturer 84 24 

Other 8 2 

Age (Years)   

17 to 25  217 61 

26 to 35  72 20 

36 to 45  48 13 

46 to 55  17 5 

56 to 65  4 1 

Education   

JHS 2 1 

SHS 233 65 

Bachelor Degree 36 10 

Master’s Degree 73 20 

Doctoral Degree 14 4 
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Table 1 describes the general 

characteristics of a total of 358 respondents. 

The distribution of respondents by gender 

showed that 165 respondents (46%) were male 

was and 193 respondents (54%) were female. 

Furthermore, the distribution of respondents by 

position showed that 223 respondents (62%) 

were students, 43 respondents (12%) were  

 

 

 

 

 

 

 
 

Based on table 2, it was revealed that 

Technology Acceptance variable obtained a 

significance value of 0.000 (<0.05). So, it can 

be concluded that the Technology Acceptance 

variable had a significant effect on the 

perception towards Covid-19 policy with an 

effect size of 0.694. On the other hand, the 

Technology Readiness variable obtained a 

significance value of 0.00 (<0.05). Thus,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

staffs, 84 respondents (24%) were lecturers, and 

8 respondents (2%) had other professions. The 

distribution of respondents by age showed that 

217 respondents (61%) aged 17 to 25 years, 72 

respondents (20%) aged 26 to 35 years, 48 

respondents (13%) aged 36 to 45 years, 17 

respondents (5%) aged 46 to 55 years, and 5 

respondents (1%) aged 56 to 65 years. 

 

 

 

 

 

 

 

 
Technology Readiness also had a significant 

effect on perception towards the Covid-19 

policy with an effect size of 0.166. It was 

obtained an R Square value of 0.677. Thus, it 

can be interpreted that the contribution of 

Technology Acceptance and Technology 

Readiness variables to the use of Pedulilindungi 

application was 66.7%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Effect of Technology Acceptance and Technology Readiness on Perception towards Covid 

19 Policy. 
Model Standardized Coefficients Sig. R Square 

Beta 

Technology Acceptance 0.694 0.000  

0.677 Technology Readiness 0.166 0.000 

 

 

 

 

 

 

 

Table 3. Coefficient Value of the Effect of Technology Acceptance, Technology Readiness and 

Perception towards Covid-19 Policy on Covid-19 Mitigation Effort. 

Model Standardized Coefficients Sig. R Square 

Beta 

Technology Acceptance 0.694 0.000  

0.677 Technology Readiness 0.166 0.000 

 

 

 
 
Figure 1. Path Diagram of the Effect of Technology Acceptance, Technology Readiness and 

Perception towards Covid-19 Policy on Covid-19 Mitigation Effort 
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Table 4 revealed that the significance 

value of the technology acceptance variable was 

0.00 (<0.05). Thus, it can be concluded that the 

Technology Acceptance variable had a 

significant effect on the mitigation effort 

variable with a practical value of 0.228. 

Furthermore, the significance value of the 

Technology Readiness variable was 0.00 

(<0.05), which meant that the Technology 

Readiness variable also had a significant effect 

on the mitigation effort variable with an effect 

size of 0.095. The significance value of the 

Perception towards Covid-19 Policy variable 

was 0.00 (<0.05), which meant that the 

Perception towards Covid-19 Policy variable 

also had a significant effect on the mitigation 

effort variable with an effect size of 0.691. 

Figure 1 presented an R Square value of 0.915. 

Thus, it can be interpreted that the contribution 

of the Technology Acceptance, Technology 

Readiness, and Perception towards Covid-19 

policy variables on mitigation effort was 91.5%. 

Based on the results of the regression 

test analysis, it was determined a Path Analysis 

which showed the effect of Technology 

Acceptance, Technology Readiness and 

Perception towards Covid-19 policy on Covid-

19 Mitigation Effort as shown in Figure 1. 

Figure 1 showed that the size of the 

direct effect of the Technology Acceptance 

variable on the Covid-19 mitigation effort 

variable was 0.228. The indirect effect of the 

Technology Acceptance variable on the 

mitigation effort variable through the 

perception towards Covid-19 policy variable 

was 0.694 x 0.691 = 0.479. Based on the results 

of this interpretation, it can be seen that the 

direct effect value was lower than the indirect 

value. Thus, it can be concluded that indirectly 

technology acceptance through perception 

towards Covid-19 policy had a significant 

positive effect on Covid-19 mitigation effort. 

 

DISCUSSION 

 
This study found that Technology 

Acceptance or the level of acceptance of the 

Pedulilindungi application and Technology 

Readiness had a significantly effect on Covid-

19 mitigation effort through the Covid-19 

policy. In addition, we might see that the level 

of technology acceptance towards the 

pedulilindungi application could directly affect 

the community's efforts to mitigate Covid-19, 

even though the result was small. Thus, we can 

conclude that digital technology was used to 

mitigate Covid-19 through the policy or rules 

set by the government. 

The results of this study are in line with 

previous study which found that digital 

technology had a vital role to play during a 

pandemic but required strong policy so as to 

create effective contribution20. Another study 

conducted in Vietnam showed that a fast, 

proactive and practical policy system 

contributed to the successful management of 

Covid-1921. Thus, the effective application of 

digital technology as a Covid-19 mitigation 

effort requires the establishment of solid policy. 

People will take advantage of digital technology 

as a Covid-19 mitigation effort if the 

government stipulates regulations that 

encourage the use of applications. For example, 

the government requires the use of the 

pedulilindungi application when traveling by 

air.  

Digital technology in health services 

has developed rapidly since the Covid-19 

pandemic, developing various applications and 

functions for controlling Covid-191,22. Digital 

technology has proven to be used as a 

coordinating medium to respond to the spread 

of Covid-19 cases in all existing health 

facilities. Some examples of the use of 

technology in the Covid-19 management were 

robotic systems in medicine, aerial drones, and 

the use of the internet in managing and 

detecting cases. One of the important steps in 

the medical treatment of Covid-19 is the PCR 

test and medical imaging. A previous study 

proved that Computed Tomography had a PCR 

test accuracy of 98%. Thus this technology 

becomes an innovation and an opportunity to 

deal with Covid-19 effectively23,24. Therefore, 

the success of Digital Health in managing this 

pandemic will become the basis for the 

development of the health system in the 

future25. 

Digital technology during this 

pandemic is vital, especially in diagnosing or 

detecting cases early, making it more effective 

and efficient26,27,28,29, since the use of 

technology can increase the effectiveness of 

cases finding and tracing30,31. Various features 

and facilities are available in the Pedulilindungi 

application to track and trace cases. This 

tracking feature aims to track location digitally 

so that if a user is detected to be exposed to 

Covid-19, related parties can track and detect 

the user's movements in the last 14 days. In 
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addition, this application will also provide 

notifications if the user is in a zone or area that 

is at risk of being exposed. 

The use of digital application as a 

mitigation effort is also influenced by the level 

of technology acceptance and technology 

readiness. The higher the level of acceptance, 

the greater the opportunity for a technology or 

application to be used by its users. The result of 

this study is in accordance with a study 

conducted by Kurniawati (2020) which found 

that the ease of use of the pedulilindungi 

application technology affected the level of use 

and user attitudes32. Another study found that 

there was a significant relationship between 

ease of use and attitudes in using online learning 

applications18. Thus, the development of a 

digital application must consider the user's 

perspective33. 

 

CONCLUSION  

 

Based on the results of the study, it can 

be concluded that Technology Acceptance and 

Technology Readiness of the pedulilindungi 

application had a significant direct as well as 

indirect effects on Covid-19 mitigation effort 

with Covid-19 policy as a mediator variable. 

The indirect effect was more significant than the 

direct impact. Therefore, the successful 

implementation of mitigation efforts requires 

the implementation of strong and effective 

policy so that the community can be more 

compliant and the pandemic can be controlled. 

The pedulilindungi application developer 

should continue to improve the quality of the 

application according to user needs. In addition, 

government has to develop strong policy which 

may lead to effective policy implementation.  
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ABSTRACT 

 

Food vendors are a group that is prone to contracting Covid-19 because they are still selling foods during 

a pandemic which can be a source of contamination through droplets or touching surfaces affected by droplets. 

Food vendors who do not implement health protocols are very vulnerable to being infected with Covid-19 which 

can further infect other people. This study aims to determine the relationship between knowledge, attitude and 

anxiety with the implementation of health protocols among food vendors at the UMS campus environment. This 

was an analytical observational study with a cross sectional approach. The current study was conducted at the 

Suherman Medical University (UMS) campus Environment, Pasir Gombong area, Bekasi District, from September 

to November 2021. The population in this study involved food vendors in the Pasir Gombong area with a sample 

size calculated using the Lemeshow formula which obtained 64 food vendors. The samples were selected using 

accidental sampling technique. Data collection was conducted by enumerators through interviews using 

questionnaires and observations. Data were analyzed using Chi-Square test, fisher's exact and logistic regression 

to determine the relationship between each variable. Furthermore, multivariate analysis was applied using the 

logistic regression test. The results of the study showed that there was a significant relationship between anxiety 

and implementation of health protocols with a p-value of 0.024 and OR=11.7 (1.214–113.3), between knowledge 

and implementation of health protocols with a p-value of 0.001 and OR= 6.3 (1.937–20.880); between attitude 

and implementation of health protocol with a p-value  of 0.000 and OR=8.6 (2.579-29.126). It can be concluded 

that knowledge, attitude and anxiety had a significant relationship with the implementation of health protocols 

among food vendors. Continuous education can be an effort to prevent health problems. 

 

Keywords : Knowledge, Attitude, Anxiety, Health Protocols, Food Vendors. 

https://doi.org/10.33860/jik.v16i4.1680 

 

 

 

INTRODUCTION 

A food vendor is someone who sells 

food every day to meet people's demands. 

Implementation of health protocols among food 

vendors is an effort to prevent the spread of 

COVID-19 which can occur through droplets or 

by touching the surface of objects affected by 

droplets. According to a study conducted by 

Kuntardjo in 2020, it was found that there were 

still many people who did not comply with 

certain protocols such as applying physical 

distance, washing hands and using masks 

properly1. If such practices are continuously 

performed, there will be worse spread of Covid-

19 infection as well as food contamination. One 

way of to prevent the spread of Covid-19 

infection is through implementation of health 

protocols related to washing hands after 

handling objects or surfaces before touching 

face, wearing masks and applying physical 

distance 2. 

Based on WHO data, Indonesia was 

ranked 5th in the world with the highest positive 
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cases of Covid-19. Meanwhile, according to 

data derived from the Indonesian Ministry of 

Health, West Java was the 2nd highest Province 

in Indonesia for the prevalence of positive cases 

of Covid-19 with the highest number of cases 

being in the vulnerable age group of 31-45 

years. One of the Government's efforts to 

reduce the spread of Covid-19 cases is through 

the Decree of the Minister of Health concerning 

sanitation hygiene requirements in restaurants 

regarding the implementation of the Covid-19 

protocols in services, provision of a place to 

wash hands with soap, etc. This policy is an 

effort to prevent the spread of Covid-19 in 

public dining areas 3. 

The implementation of health protocols 

among food vendors is very important to 

prevent contamination through direct droplets 

or droplets on the surface of objects. In addition, 

bacterial contamination in foods can cause 

further health problems among 

customers/community. Based on the results of 

initial observation, many food vendors in the 

Suherman Medical University (UMS) 

environment did not implement the Covid-19 

protocols. If such practice is not followed up 

well, it can become a source of contamination 

that can spread to other people. the UMS area 

was selected as the study site since it is located 

in an industrial environment and close to a 

hospital which could be crowded with people 

and students. 

Based on the description above, the 

author is interested in conducting a study on the 

relationship between knowledge, attitude and 

anxiety with the implementation of health 

protocols among food vendors in the UMS 

campus environment. 

 

METHOD 

This was an analytical observational 

study with a cross sectional approach. The 

current study was conducted from September to 

November 2021 at the UMS Campus 

Environment, Pasir Gombong area, Bekasi 

District. The population in this study involved 

food vendors in the Pasir Gombong area with a 

sample size calculated using the Lemeshow 

formula which obtained 64 food vendors. The 

samples were selected using accidental 

sampling technique. The study site was the 

UMS campus environment, namely the UMS 

campus canteen and around the UMS campus in 

the Pasir Gombong area. The study applied a 

relationship approach between the dependent 

variable and the independent variable. The 

dependent variable in this study was the 

behavior of implementing health protocols and 

the independent variables were knowledge, 

attitude and anxiety. Data collection was carried 

out based on the results of interviews and 

observations among food vendors using a study 

questionnaire that had been previously used in 

other studies. The contents of the questionnaire 

were related to knowledge, attitude and anxiety 

of food vendor, which were assessed based on 

the questionnaire provided. Data were analyzed 

using Chi-Square test, fisher's exact and logistic 

regression processed in SPSS 24 program. 

Furthermore, multivariate analysis was applied 

using the logistic regression test. 

Table 1. Characteristics of Respondents 
Variable n= 64 % 

Gender 

Male 31 48.4 

Female 33 51.6 

Age 

Young (≤ 25 years old) 7 10.9 

Adult (> 26 years old) 57 89.1 

Level of Education 

High (SHS-College) 31 48.4 

Low (Elementary - JHS) 33 51.6 

Marital Status  

Unmarried 16 25.0 

Married 48 75.0 

Years of Service 

< 3 years (New) 47 73.4 

≥ 3 years (Old) 17 26.6 

Type of Canteen 

UMS Canteen 6 9.4 

Roadside stall 58 90.6 

Anxiety 

Yes 59 92.2 

No 5 7.8 
Source: Primary Data in 2021 

 Table 1 shows a description of 

characteristics of the respondents reagrding 

gender, age, level of education, marital status 

and type of canteen. Based on the results of the 

univariate test, it was shown that the total 

sample of this study was 64 people which was 

dominated by 33 female vendors (51.6%), while 

the remaining 31 people (48.4%) were male 

vendors. Most of the food vendors in this study 

were adults aged >26 years old, as many as 57 

people (89.1%). Furthermore, most of 

respondents had low level of education as many 

as 33 people (51.6%); were married as many as 
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48 people (75.0%). 6 people (9.4%) were food 

vendors in the UMS canteen and 58 people 

(90.6%) were food vendors around UMS (Pasir  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2 shows the relationship between 

characteristics of the respondents and the 

implementation of health protocols. Based on 

the table, it was revealed that there was a 

significant relationship between years of 

service and implementation of health protocols 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gombong area). Most of food vendors involved 

here were anxious about the Covid-19 

pandemic, as many as 59 people (92.2%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

with a p-value of 0.014 and OR = 4.168 (1.278 

– 13.561). Such finding indicated that people 

with years of service of <3 years were 4.163 

times more compliant in implementing health 

protocols compared to those with years of 

service of ≥ 3 years. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. Relationship between characteristics of the respondents and the implementation of health 

protocols. 
Characteristic Implementation of health protocols p-value 

Complied Didn’t Comply   

n % n %  

Gender      

Male 23 51.1 8 42.1 0.510 

Female 22 48.9 11 57.9 

Age       

Young ( ≤ 25 years) 7 100 0 0.0 0.094 

Adults ( > 26 years) 38 66.7 19 33.3 

Level of Education      

High (SHS-College) 25 80.6 6 19.4 0.080 

Low (Elementary - JHS) 20 60.6 13 39.4 

Marital Status      

Unmarried 10 22.2 6 31.6 0.530 

Married 35 77.8 13 68.4 

Type of Canteen      

UMS Canteen 5 11.1 1 5.3 0.660 

Roadside stall 40 88.9 18 94.7 

Years of Service      

< 3 years (New) 37 82.2 10 52.6 0.014* 

≥ 3 years (Old) 8 17.8 9 47.4 

 

 

 

 

 

 

 

 Table 3. Relationship between knowledge, attitude and anxiety with the implementation of health 

protocols. 
Relationship Implementation of health protocols p-value OR 

(95%CI) 

Complied Didn’t Comply    

n % n %   

Knowledge       

Good 37 82.2 8 42.1 0.001* 6.3 

(1.937 – 20.880) Poor 8 17.8 11 57.9 

Attitude       

Positive 36 80.0 6 31.6 0.000* 8.6 

(2.579 – 29.126) Negative 9 20.6 13 68.4 

Anxiety     0.024** 11.7 

(1.214 – 113.3) Yes 44 97.8 15 78.9 

No 1 2.2 4 21.1 
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Table 3 shows the relationship between 

knowledge, attitude and anxiety with the 

implementation of health protocols. Based on 

the table, it was revealed that there was a 

significant relationship between knowledge and 

compliance with the implementation of Covid-

19 protocols with a p-value of 0.001 and 

OR=6.359 (1.937 – 20.880). Furthermore, 

 

 

 

 

 

 

DISCUSSION 
 

Knowledge 

Implementation of the protocols is 

highly recommended for food vendors as an 

effort to prevent transmission of Covid-19, 

namely by using masks, washing hands with 

soap/hand sanitizer, applying physical distance, 

reducing mobilization and avoiding crowds. 

The study finding showed that there was a 

significant relationship between knowledge, 

attitude, anxiety and years of service with the 

implementation of health protocols. People who 

had good knowledge could increase compliance 

with the implementation of the Covid-19 

protocol 6.3 times compared to those had poor 

knowledge. Such finding is in line with a study 

conducted by Syadidurrahman which found that 

people who had good knowledge had the 

opportunity to apply physical distancing 1.7 

times better than those who had poo knowledge 
4. Another supporting study conducted by 

Tetartor et al (2021) found that health protocols 

ignorance of food vendors wsa due to poor 

knowledge about COVID-19 5. Several studies 

also revealed that there was a significant 

relationship between knowledge and the use of 

masks during the COVID-19 pandemic 6,7. 

 

Attitude 
In addition to knowledge, attitude also 

had a significant relationship with the 

implementation of health protocols with a p 

value of 0.000. Such finding indicated that 

people with a positive attitude tended to have 

compliance with the implementation of health 

protocols 8.6 times compared to those with a 

negative attitude. A positive attitude had a 

significant relationship with the implementation 

of health protocols 8, 9. 
 

relationship between attitude and compliance 

with the implementation of Covid-19 protocols 

obtained a p-value of 0.000 and OR=8.667 

(2.579-29.126), and relationship between 

anxiety of food vendors with the 

implementation of Covid-19 protocols obtained 

a p-value of .024 and OR=11.73 (1.214 – 

113.3). 

 

 

 

 

 

 
This is supported by several studies which 

found that knowledge and attitude had a 

significant relationship with the implementation 

of health protocols as a preventive effort 
9,10,11,12,13. 

Another factor that supported the 

implementation of health protocols was anxiety. 

Food vendors who were anxious about the 

pandemic situation and the Covid-19 virus had 

the opportunity to implement the health 

protocol 11.7 times compared to those who 

were not anxious about the pandemic situation. 

This statement is supported by a study 

conducted by Sari and Utami which found that 

there was a relationship between anxiety levels 

and compliance with health protocol 

implementation during the Covid-19 pandemic 
14. In addition, according to Laksmi, the high 

level of public anxiety led to changes in 

behavior in using masks 15. The level of anxiety 

surely affected a person in implementing health 

protocols recommended by the government 
16,17. In addition to anxiety related to Covid-19 

transmission, many people also felt anxious 

about the economy, social and income 18.  

In addition to knowledge, attitude and 

anxiety, there were also factors related to the 

implementation of health protocols, namely 

years of service. In this study, someone with 

years of service of <3 years had a 4.1 times 

higher chance of implementing health protocols 

compared to those years of service  of >3 years. 

Such finding is due to in terms of business 

development prospects, the 3 year period is a 

development period wherein certain unwanted 

things, such as Covid-19 infection, can cause a 

decrease in business income. Therefore, many 

food vendors implemented the Covid-19 

protocols to prevent unwanted things (Covid-19 

infection) which might cause a decrease in 

Table 4. Multivariate Analysis. 

Variable B Sig (p-value) Exp (B) 95% CI 

Attitude 1.7 0.010 5.5 1.505-20.665 

Knowledge 1.1 0.081 3.2 0.863- 12.486 
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business income. According to Ferdous, there 

was a significant relationship between income 

and implementation of health protocols 19. 

 The results of this study also revealed that 

a factor that had a strong relationship with the 

implementation of health protocols was 

attitude. people with a positive attitude tended 

to have compliance with the implementation of 

health protocols 8.6 times compared to those 

with a negative attitude. Such finding is 

supported by a study conducted by Rahman 

which revealed that there was a significant 

relationship between attitude and 

implementation of health protocols 20. Based on 

the results of this study, it was found that good 

knowledge and positive attitude could improve 

a person's behavior in implementing health 

protocols and there is a need for continuous 

education towards food vendors. 

 

CONCLUSION  

 

The results of the study indicated that 

there was a significant relationship between 

knowledge, attitude, anxiety and years of 

service (effort) with the implementation of 

health protocols. Efforts are needed to provide 

continuous education by the Department of 

Trade or the Department of Health so that food 

vendors can implement health protocols during 

a pandemic. The results of this study can be 

used as material for further research related to 

the effect of good knowledge and positive 

attitude towards health protocols on food safety 

in food administration. 
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ABSTRACT 

 

The number of people aged over 60 years exceeds seven percent of the total world population which is 

currently in the era of aging population. Elderly Integrated Healthcare Post (Posyandu) provide social, religion, 

education, skills, sports, arts and culture services and other services with the aim of improving the quality of life 

of the elderly. This study aims to determine the relationship between activeness of visits to Posyandu and the 

quality of life among the elderly. This was a cross-sectional study conducted in Peguyangan Kangin Village, North 

Denpasar, Bali from April 2022-May 2022. The independent variable was the activeness of visits and the 

dependent variable was the quality of life of the elderly. The samples involved 158 respondents who were selected 

using a purposive sampling technique. Demographic data and questions related to quality of life were obtained 

by distributing questionnaires containing informed consent during the elderly Posyandu activities. Meanwhile, 

data on the activeness of the elderly for the last six months was taken from attendance data recorded by cadres in 

10 banjars/hamlets. Bivariate analysis towards data with ordinal and nominal scales using the Spearman rho test 

obtained a p value of 0.873. Thus, statistically there was no relationship between the activeness of visits to 

Posyandu and the quality of life among the elderly in Peguyangan Timur Village, Denpasar. Healthcare workers 

and elderly Posyandu cadres are recommended to focus not only on the presence of the elderly at the Posyandu, 

but also try to implement the elderly Posyandu program properly. 

 

Keywords : Activeness, Quality of Life, Integrated Healthcare Post (Posyandu), Elderly. 
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INTRODUCTION 

Indonesia is starting to enter an era of 

aging population, where it is estimated that 

there will be an increase in the number of 

elderly people to 15.77% (48.2 million people) 

in 2035. One of the reasons for this increase in 

the number of elderly people is an increase in 

life expectancy. Elderly who are independent, 

active, healthy, productive and qualified and 

have a lot of experience can provide useful 

contributions to the Indonesian state. An 

increase in the number of elderly will be a 

challenge due to suboptimal quality of life of 

the elderly1. Based on a study conducted by 

Malairu (2020), it was found that 70% of 20 

respondents had a moderate quality of life. 

Furthermore, a study conducted by Indrayani 

(2017) also found that 46.7% of 242 samples 

had a poor quality of life 2,3. 

World Health Organization-Quality of 

Life (WHOQOL) (2015) explains that quality 

of life is an individual's perception in the 

context of culture and related value systems in 

society in achieving goals, expectations, 

standards and concerns for their lives. Physical 

health, social relationships, individual 

relationships, personal beliefs and 

psychological states are involved in a complex 

concept that underlies the quality of life of the 
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elderly4. According to Nakane (1999), 

psychiatric psychological disorders often 

appear along with the aging process which 

results in a decrease in the quality of life among 

the elderly5. Depression is a psychiatric 

disorder that appears in the elderly as a result 

of natural processes. According to a study 

conducted by Puspadewi (2017), 57.4% of the 

elderly experienced depression and a study 

conducted by Livana (2018) further showed 

that 41.6% and 11.5% of the elderly had mild 

and severe depression, respectively6,7. 

According to the Central Bureau of 

Statistics (2020), the Elderly Integrated 

Healthcare Post or so called The Elderly 

Posyandu is a strengthening program of 

community-based health efforts to facilitate the 

elderly. Such services focus on promotive and 

preventive efforts carried out by the community 

together with non-governmental organizations, 

the private sector, government and social 

organizations. Posyandu for the elderly 

provides social, religious, educational, skills, 

sports, arts and culture services, and other 

services with the aim of improving the quality 

of life. Such goal can be achieved by improving 

the health and welfare needed by the elderly, as 

well as helping encourage the elderly to be 

active and develop self-potentials. Education 

and health are important aspects that have an 

impact on the quality of life of the elderly8. 

Several studies regarding the 

correlation between visits to posyandu and the 

quality of life among the elderly showed 

inconsistent findings. A study conducted by 

Arbiah (2016) in Pontianak found that there 

was no significant relationship between visits 

to Posyandu and the quality of life among the 

elderly. In contrast, a study conducted by 

Hidayah et al (2021) revealed a correlation 

between activeness of visits and the quality of 

life. Another study was also carried out by 

Malairu in 2020 which only involved the 

elderly in nursing homes. The current study 

involved the elderly in one village who had 

various characteristics 9,10,2. 

There is the Elderly Family 

Development (BKL) involved in the Posyandu 

program which includes counseling, home 

visits, recording, reporting and referral 

activities in order to created better quality of 

life among the elderly. The elderly are not a 

threat if they are productive in terms of 

education and health that are developed which 

further aims to make the tough elderly 

program8. Based on the results of a preliminary 

study conducted in November 2021 in 

Peguyangan Kangin Village, there were 260 

elderly and as many as 195 elderly were active 

in elderly posyandu activities. This study aims 

to determine the relationship between 

activeness of visits to Posyandu and the quality 

of life among the elderly.  

 

METHOD 

This was a quantitative study with a 

correlational design and a cross-sectional 

approach conducted in Peguyangan Kangin 

Village, Denpasar, Bali from April to May 

2022. The study variables consisted of the 

independent variable, namely the activeness of 

visits to posyandu and the dependent variable, 

namely the quality of life. The questionnaire 

applied to assess the quality of life was the 

standard WHOQOL-BREF questionnaire 

(World Health Organization, 2015)4. The 

questionnaire consisted of 26 questions 

regarding the characteristics and the quality of 

life of the elderly. The quality of life was 

focused on how often an activity/phenomenon 

was experienced by the elderly during the last 

four weeks. Elderly visit was considered to be 

active if a respondent visited ≥75% of 11 

Posyandu activities and was considered to be 

not active if respondent visited less than 75% 

of 11 Posyandu activities. Data on attendance 

for one year was obtained from posyandu 

cadres from each banjar in Peguyangan Kangin 

Village. 

The sample size was 158 respondents 

who were selected using a non-probability 

sampling, namely purposive sampling 

technique. Data collection was carried out 

every Sunday according to the Posyandu 

schedule in each banjar. The researchers 

together with five enumerators further selected 

the study samples based on certain inclusion 

criteria, namely the elderly registered at the 

Posyandu for more than one year and those who 

agreed to be respondents. The elderly who were 

sick and being treated at the hospital were not 

involved. Samples were taken by distributing 
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questionnaires to elderly Posyandu activities 

which had inserted an informed consent form 

provided by the ITEKES Bali research ethics 

commission. This study has obtained 

permission for its implementation as well as a 

statement of ethical clearance No: 04.0042/KE- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1 revealed that most of 

respondents were in the age range of 60-74 

years. Furthermore, 62 respondents (39.2%) 

had an Elementary education, 92 respondents  

 

 

 

 

 

 

 

 

 

 

 

Table 2 revealed found that most of the 

elderly were active to visit Posyandu, as many 

as 122 respondents (77.2%) and had a good 

 

PITEKES-BALI/II/2022. Univariate analysis 

showed the percentage of each variable. In 

addition, bivariate analysis towards data with 

ordinal and nominal scales used the Spearman 

rho test to determine the relationship between 

the two variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(58.2%) were unemployed, 106 respondents 

(67.1%) were female, and 140 respondents 

(88.6%) had a long distance to the Posyandu. 

 

 

 

 

 

 

 

 

 

 

 

quality of life, as many as 94 respondents 

(59.5%). 

 

 

Table 1. Distribution of Respondents' Characteristics (n=158). 

Characteristic Frequency % 

Age   

60-74 years 135 85.4 

75-90 years 23 14.6 

Education   

No Formal Education 45 28.5 

Elementary 62 39.2 

JHS 23 14.6 

SHS 11 07.0 

Higher Education 17 10.8 

Employment Status   

Employed 66 41.8 

Unemployed 92  58.2 

Gender    

Male 52 32.9 

Female 106 67.1 

Distance to the Posyandu   

Close 140 88.6 

Far 18 11.4 

 

 

 

 

 

 

 Table 2. Activeness of Visits to Integrated Healthcare Post among the Elderly in Peguyangan 

Kangin Village, North Denpasar, Bali (n=158). 

Variable Frequency % 

Activeness   

Active 122 77.2 

Not Active 36 22.8 

Quality of Life 
  

Good 94 59.5 

Moderate 64 40.5 

Poor 0 0 
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Table 3 revealed that among 94 

respondents (58.3%) who had a good Quality 

of Life were not active to visit Posyandu. Based 

on the spearman rho test result, it was found 

that there was no relationship between the 

activeness of visits to Posyandu and the quality 

of life among the elderly in Peguyangan 

Kangin Village, North Denpasar with a p value 

of 0.873. 

 

DISCUSSION 

Activeness of Visits to Integrated 

Healthcare Post among the Elderly in 

Peguyangan Kangin Village, North Denpasar, 

Bali. This study found that most of the elderly 

actively participated in the Elderly Posyandu 

activities. Compliance is individual behavior 

towards a recommendation, action or 

regulation regarding treatment that has been 

suggested or prescribed by healthcare workers 

11. 

The study finding is in line with a study 

conducted by Hidayah et al (2021) at the Gatak 

Community Health Center which showed that 

most of elderly people actively visited the 

elderly posyandu, as many as 50 out of 80 

elderly (62.5%) 10. However, the study finding 

is in contrast with a study conducted by Arbiah 

(2016) which showed that most of the elderly 

or 74.40% did not actively visit the elderly 

Posyandu due to the level of education. 

Education can create the best decision-making 

attitude(9). In the current study conducted at 

Peguyangan Kangin, North Denpasar, most of 

respondents had elementary school level of 

education but were active in elderly Posyadu 

activities. Such phenomenon was possibly 

caused by the distribution of snacks in the form 

of mung bean porridge and eggs in every 

elderly Posyandu activity, so that it attracted 

the interest of the elderly to come. 

Quality of Life of the Elderly in 

Peguyangan Kangin Village, North Denpasar, 

Bali. The results of this study found that most  

 

 

 

 

 

 

 

 

 

 

of the elderly in Peguyangan Kangin had a 

good quality of life. Quality of life refers to an 

individual's perception of his life in society in 

the context of culture and existing value 

systems related to goals, expectations, 

standards and concerns consisting of four 

dominant factors namely physical, social 

relations, psychology and environmental 

factors 4. 

The study finding is in line with a study 

conducted by Hidayah et al (2021), Rekawati 

(2022), Putri (2019) and Samper (2017) which 

found that most of the elderly had a good 

quality of life10,12,13,14. Sampler (2017) further 

stated that this was probably because the 

elderly could still enjoy old age meaningfully, 

with a good quality, usefulness, could carry out 

activities according to their abilities along with 

a happy feeling14. However, the study finding 

is in contrast with the study conducted by 

Rohmah (2012) which found that most of the 

elderly had a moderate quality of life11. 

Rohmah further argued that this could be due to 

the factors that affected the quality of life 

according to WHOQO have not led to an 

optimal state of well-being 15. 

The researchers argue that the quality 

of life o the elderly can be different one another 

because each individual assesses each part of 

his life differently. When the elderly are able to 

maintain physical, psychological, social 

functions and obtain support from the 

surrounding environment, a good quality of life 

will be achieved. 

Correlation between Activeness of 

Visits to Integrated Healthcare Post and the 

Quality of Life among the Elderly in 

Peguyangan Kangin Village, North Denpasar, 

Bali. The result of this study found that 

statistically, there was no relationship between 

thctiveness of visits to the Elderly Posyandu 

and the quality of life among the elderly in 

Peguyangan Kangin Village, North Denpasar. 

Such finding is in line with a study conducted 

Table 3. Results of Statistical Test on the Correlation between Activeness of Visits to Integrated 

Healthcare Post and the Quality of Life among the Elderly in Peguyangan Kangin Village, North 

Denpasar, Bali (n=158). 

  Quality of Life Total p-value 

Good Moderate 

f % f % f % 

Activeness Active 73 59.8 49 40.2 122 100 0.873 

Not Active 21 58.3 15 41.7 36 100 

Total 94 59.5 64 40.5 158 100   
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by Arbiah (2016) in Pontianak which found 

that there was no significant relationship 

between visits to the elderly Posyandu and 

quality of life. Arbiah (2016) explained that 

Posyandu arranged gymnastic activity for the 

elderly once a month to maintain the fitness of 

the elderly, but there were some elderly who 

said that one of the obstacles was physical pain 

which affected their quality of life9. The 

achievement of economic and social needs as 

well as the development of the elderly in their 

lives tends to affect the quality of life, and 

places more emphasis on perceptions related to 

satisfaction with their position and condition 16. 

The study finding is in contrast with a study 

conducted by Hidayah et al (2021) which 

revealed that the activeness of visits was related 

to quality of life. There was a tendency of 

improvement in the quality of life along with 

the increase in the activeness of visits, the more 

active the level of activeness of visits, the 

higher the quality of life of the elderly  10. 

Based on the results of this study, most 

of the elderly who actively attended in the 

posyandu activities had a good quality of life, 

although they did not participate optimally in 

the elderly posyandu activities. Quality of life 

is not only influenced by active participation in 

posyandu (social and environmental relations) 

but also influenced by physical, economic and 

psychological factors. Some elderly could not 

participate in posyandu activities because they 

were sick and unable to walk, and such 

condition affected the quality of life. Balinese 

people, especially in Peguyangan Kangin 

Village, North Denpasar, still adhere to the 

extended family. There can be three 

generations in one family, including the 

elderly. Some elderly people only came record 

their names and took the snacks provided and 

then went home without participating in 

posyandu activities, sometimes with the excuse 

of selling or caring for grandchildren. Such 

finding is in line with the opinion stated by 

Sarabia (2021) that raising children will require 

time, money, physical and lead to mental 

burden, but parenting also has positive aspects 

to one's satisfaction which can affect quality of 

life 17. 

Based on the results of the quality of 

life questionnaire, most of the respondents 

answered very well to the question "how good 

are your social skills?". Elderly who came to 

posyandu could meet their peers so that they 

could interact and support each other. Social 

support among the elderly, one of which is by 

being active in posyandu activities can affect 

the quality of life of the elderly. According to 

Marques (2014), quality life means feeling 

happy, feeling peace, being able to interact with 

neighbors, having a healthy body, doing 

hobbies and having satisfaction in life 18.  

Different finding was obtained from 

the question "how satisfied are you with your 

sleep?". Most of the answers were unsatisfied. 

Lack of sleep can reduce physical activity in the 

elderly. The elderly have the least need for rest 

and sleep among the existing aggregates, but if 

it is not met, the quality of life may decrease. 

If associated with one of the 

characteristics, namely gender, the majority of 

respondents in this study were female. Campos 

(2014) states that women who have good 

physical health and psychosocial health may 

have a good quality of life. However, it is 

different from men, wherein the quality of life 

will be good if it is supported by high socio-

economic and good physical conditions 19. 

Acording to Tavares (2013), the quality of life 

of the elderly may decrease due to lack of 

interaction with other people, decreased body 

function, education, illness and low income 20.  

 

CONCLUSION  

 

Statistically, there was no relationship 

between the quality of life of the elderly and the 

activeness of participating in posyandu in 

Peguyangan Kangin Village, North Denpasar. 

advice to health workers and elderly posyandu 

cadres, focus not only on the presence of the 

elderly during posyandu activities, but also try 

to implement the elderly posyandu program 

properly. 
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ABSTRACT 

 

The severity of the problems experienced by PLWHA (People Living with HIV/AIDS) can affect the 

psychological, social and spiritual aspects, as well as the ability and capacity of the health services. People living 

with HIV/AIDS experience psychosocial problems, such as anxiety towards illnesses they cannot predict. Patients 

commonly experience financial problems, chronic grief, depression, guilt, depression, and fear of death. Other 

psychosocial problems include withdrawal, impaired socialization, role disturbance, worry about relationships 

with partners, lifestyle changes, loss of enthusiasm due to limitations and feelings of alienation. This study aims 

to determine the factors related to spiritual distress among HIV/AIDS patients at Sawerigading General Hospital 

in Palopo. This was a quantitative study using a cross-sectional design. The study samples were selected using 

purposive sampling technique. Samples were selected among patients who came to the PCT unit of Sawerigading 

Hospital, Palopo City. The results showed that there was a relationship between self-relationship (p=0.005), 

relationship with others (p=0.024), art, music, literature and nature (p=0.024) and greater power (p=0.022) with 

spiritual distress. It can be concluded that there was a relationship between the independent variables of self-

relationship, relationship with others, art, music, literature and nature, greater power with the dependent variable 

of spiritual distress. 

Keywords : Spiritual Distress, HIV/AIDS. 
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INTRODUCTION 

HIV (Human Immunodeficiency 

Virus) is a virus that causes a decrease in human 

immunity, which infects white blood cells1. The 

quality of life of PLWHA can decrease, even 

the quality of life for PLWHA is worse than the 

general population and people with chronic 

diseases 2. Assessment of the quality of life 

among 216 PLWHA in Indonesia showed 

prominent fatigue and sleep disturbances3. In 

short, the quality of life of people living with 

HIV remains an important performance 

objective to pay attention to. Certain factors 

such as compliance with Antiretroviral (ARV) 

medication, level of sprirituality, family 

acceptance and clinical stage affected the 

quality of life of PLWHA4. Adequate ARV 

therapy achieves therapeutic outcomes in 

PLHIV, such as viral load and CD4 count. 

Optimal fulfillment of life functions properly 

due to compliance with ARV treatment is one 

of the factors that often affects the quality of life 

of PLWHA. This shows that comiance with 

ARV medication is an important outcome 

measure in the management of PLWHA5. 

Spirituality is a human need to 

overcome social and cultural deviations, worry, 

fear, death and dying, and social alienation. It is 

the philosophy of spiritual life as the source of 

the human mind. Philosophy gives meaning in 

the relationship between oneself with others, 

Groups, and God 6. 

Some indicators of spiritual needs related 
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to self-relationship include the need to have 

meaning and purpose in life, to express 

creativity, to have expectations of more 

meaningful life challenges, to have self-esteem, 

to have personal appreciation, to give thanks, to 

have a vision for life, as well as preparing for 

and accepting death7. Spiritual needs related to 

relationships with other people include the need 

to forgive others, and adapt to overcome 

problems related to the loss of a person or 

object, both actual and perceived. Spiritual 

needs related to group relationship include the 

need to contribute to the group, uphold group 

norms and values, and know what and when to 

give or receive in the group. Spiritual needs 

related to God or other supernatural powers are 

the need to ensure the existence of God's power 

or great powers in nature, the belief that God 

loves and cares for all of His people, and the 

need to perform worship. 

The severity of the problems experienced 

by PLWHA (People Living with HIV/AIDS) 

can affect the psychological, social and spiritual 

aspects, as well as the ability and capacity of the 

health services. People living with HIV/AIDS 

experience psychosocial problems, such as 

anxiety towards illnesses they cannot predict. 

Patients commonly experience financial 

problems, chronic grief, depression, guilt, 

depression, and fear of death8. Other 

psychosocial problems include withdrawal, 

impaired socialization, role disturbance, worry 

about relationships with partners, lifestyle 

changes, loss of enthusiasm due to limitations 

and feelings of alienation.  

Issues such as near-death conditions, 

lifestyle changes, loneliness, self-isolation, and 

unexpected life events may lead to mental 

distress. The main outcome for those 

experiencing mental distress is an improvement 

in mental status, which can be observed in the 

linguistics of meaning and purpose in life, 

satisfaction with the meaning of life, and a sense 

of empowerment6. There is a relationship 

between increased spirituality/religiosity and 

slower disease progression, and doctors should 

be aware of such fact. Given the potential health 

implications of changes in 

spirituality/religiosity associated with an HIV  

 

 

 

 

 

 

diagnosis, clinicians, as well as psychologists, 

social workers, and clergy should consider  

religious/spiritual treatment. In fact, several 

studies found that many patients felt 

comfortable when doctors talk to them about 

spirituality9. Most people's perceptions about 

HIV/AIDS are still wrong. HIV/AIDS is 

considered a problem only for people with 

deviant sexual behavior and is often associated 

with immoral people, sinners, etc. Stigma in 

society can lead to discrimination against 

people living with HIV/AIDS (PLWHA) and it 

needs to be addressed immediately. 

Some people are completely aware of the 

importance of spiritual aspect, some are not. A 

previous qualitative study concluded that after a 

patient was diagnosed with HIV/AIDS, it had a 

negative impact on his psyche10. If someone is 

diagnosed with HIV/AIDS for the first time, 

that person experiences various psychological 

problems, including stress, anxiety, anger, 

depression, denial, shame, sadness, and grief. 

Mental health is a sense of harmony, intimacy 

between oneself, others, nature and the highest 

life11. 

The study objective is to determine the 

factors related to spiritual distress among 

HIV/AIDS patients at Sawerigading General 

Hospital, Palopo City.  

 

METHOD 

This was a quantitative study using a 

cross-sectional design. The study samples were 

selected using purposive sampling technique. 

Samples were selected among patients who 

came to the PCT unit of Sawerigading Hospital, 

Palopo as many as 35 patients. Data collected 

involved primary data, and secondary data 

which were analyzed using the chi-square test. 

 

RESULTS   

 

The study aims to determine factors 

related to spiritual distress by using the chi-

square test with a significance level of (p 

<0.05) 
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Table 1. revealed that there was a 

relationship between the independent variables 

of self-relationship, relationship with others, 

art, music, literature and nature, greater power 

with the dependent variable of spiritual distress. 

Furthermore, a multivariate test was conducted 

on the independent variables. Multivariate  

 

 

 

 

 

 

 

Table 2 showed that the size of the 

correlation or relationship (R) value was 0.644, 

which indicated a determination coefficient (R 

square) of 0.414. Thus, there was a relationship 

between the independent  

 

 

 

 

 

 

Based on the results presented in Table 

3, it was obtained a significance value (sig.) of 

P=0.002 or <0.05. Such value indicated that 

there was a relationship between Greater 

Power, Relationship with others, art, music, 

literature and nature, Self-relationship with the 

spiritual distress among HIV/AIDS patients at 

Sawerigading General Hospital, Palopo City. 

 

DISCUSSION 

 

a. Relationship between Self-

relationship and Spiritual Distress. 

Spirituality is the expression of the 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

analysis was performed using multiple linear 

regression test to analyze relationships between 

self-relationship, relationship with others, art, 

music, literature and nature, and greater power 

on spiritual distress among HIV/AIDS patients 

at Sawerigading General Hospital, Palopo City. 

 

 

 

 

 

 

 

variables (self-relationship, relationship with 

others, art, music, literature and nature, greater 

power) with the dependent variable (spiritual 

distress) by 41.4%.  

 

 

 

 

 

 

deepest meaning and purpose of life. Humans 

express spirituality through their unique ability 

to think, contemplate, and explore the meaning 

and purpose of life12. Spiritual needs are 

interrelated between relationships with God, 

human intrapersonal relationships, and 

interpersonal relationships with humans. Self-

relationship includes: anger, lack of peace, 

unloved feeling, guilty feeling, lack of 

acceptance or obedience, poor self-

management, lack of resilience, and lack of 

meaning in life. 

In The current study applied the chi-

square test which obtained a p value of 0.005 or 

Table 1. Analysis of Factors Related to Spiritual Distress among HIV/AIDS Patients. 
Variable Spiritual Distress Total p-value 

  Yes   No 

Self-relationship N % N % N %  

Good 3 11.5 23 88.5 26 100 0.005 

Poor 6 66.7 3 33.3 9 100  

Relationship with others        

Good 4 14.8 23 85.2 27 100 0.024 

Poor 5 62.5 3 37.5 8 100  

Art, Music, Literature and Nature        

Good 4 14.8 23 85.2 27 100 0.024 

Poor 5 62.5 3 37.5 8 100  

Greater Power        

Good 2 9.5 19 90.5 21 100 0.022 

Poor 7 50 7 50 14 100  

 

 

 

 

 

 

 

 

 Table 2. Summary Model. 

  Adjusted R Std Error of the Estimate 

 Model            R R Square Square  

1                    .644a .414 .336 .361 
a. Predictor (Constant): Greater Power, Relationship with Others, Art, Music, Literature and Nature, Self-relationship 

b. Dependent Variable: Spiritual Distress 

 

 

 

 

 

 

Table 3. ANOVA. 

Model Sum of Squares df Mean Square F Sig 

1 Regression                                  2.770 4 .692 5.305 .002b 

 Residual                                       3.916 30b!  .131   

 Total                                             6.686 34    
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<0.05, which indicated that there was a 

relationship between self-relationship and 

spiritual distress among HIV/AIDS patients at 

Sawerigading General Hospital, Palopo City. In 

self-relationship, 16 respondents (46%) felt 

guilty towards themselves, followed by 

problems locking themselves up throughout the 

day. It was a form of maladaptive behavior that 

reflected poor fulfillment of spiritual needs13. 

Such finding is supported by a study conducted 

by Hardiansyah, Amiruddin, and Asyad (2014) 

regarding the quality of life of among 21 

HIV/AIDS patients in Makassar City. There 

were 33.3% of respondents who were 

spiritually worried about the future and 38.1% 

of respondents who were afraid of death and 

ultimately felt that live was vain14. 

 

b. Relationship between Relationship 

with Others and Spiritual Distress. 

Relationship with others included 

expressing feelings of alienation, refusal to 

interact with spiritual leaders, refusal to interact 

with people who were considered important, 

and separation from support systems. 

In the study, it was obtained a p value 

of 0.024, which indicated that there was a 

relationship between relationship with others 

and spiritual distress among people with 

HIV/AIDS at Sawerigading General Hospital, 

Palopo City. In this study, 23 respondents 

(85.2%) most respondents had good 

relationship with others. 

According to the researchers' 

assumption, such finding was due to most of 

respondents were routinely socialized by 

HIV/AIDS counseling staffs at Sawerigading 

General Hospital, Palopo. One of the 

counseling staffs or motivators was also 

PLHIV. The diagnosis of HIV/AIDS 

experienced by patients could lead to 

interference, alienation or stigmatization. A 

study conducted by Ahwan (2014) on 

HIV/AIDS stigmatization and discrimination 

found that forms of stigma and discrimination 

occurred both in the domestic environment and 

in the public sphere 15. 

 

c. Relationship between Art, Music, 

Literature and Nature with Spiritual 

Distress. 

In relation to art, music, literature, 

nature, it was found inability to express prior 

creative states (singing, listening to music or 

writing), and disinterest in nature or reading 

spiritual literature. The result of the study found 

that 23 of respondents (85.2%) did not 

experience spiritual distress. In this study, 

respondents generally answered no to 

statements of being able to sing, loved to listen 

to music, write, and nature (environment, 

plants, pets). In the statistical test results, it was 

obtained a p value = 0.024 <0.05. It was 

indicated that there was a relationship between 

art, music, nature and literature with spiritual 

distress. 

 

d. Relationship between Greater Power 

and Spiritual Distress. 

Based on the result of the study, it was 

found that 19 respondents (90.5%) had a good 

relationship with God. Most of the respondents 

expected guidance and advice from religious 

leaders. There was a relationship between 

greater power and spiritual distress among 

HIV/AIDS patients at Sawerigading General 

Hospital, Palopo City. Spiritual needs found 

here were religious needs, needs for self-

existence, needs for peace, and needs for giving. 

Religious needs tended to stand out. However, 

there were differences in terms and levels of 

individual needs. 

This study found that the majority of 

HII/AIDS patients were adults (26-35 years 

old). At that age, people may realize that their 

lives had to be closer to God. This confirms that 

the patient's spirituality can mean acceptance 

and obedience to God, but there should be 

efforts and hard work to get healed. One way to 

cope with disease is to get closer and increase 

piety to Allah. An aspect of religion as the 

highly desirable spiritual need of patients is 

religious practice. For patients, spirituality can 

mean acceptance and submission to God, but it 

also means effort and struggle to get healed. 

One form of effort that is usually done is 

continuous treatment and prayer. The spiritual 

need in the religious dimension that patients 

consider very necessary is to pray both for 

themselves and to be prayed for by others16. 

Religious practice or worshiping God is one 

way to relate to God. The level of obedience to 

Allah SWT can help people reduce anxiety, 

fear, and stress that they cannot overcome. 

These patients also experienced spiritual 

problems, including blaming God, refusing to 

worship, worshiping outside the rules, 

disruption of worship and spiritual needs, and 

spiritual pressure. Sometimes, after being sick, 

they made a big change in life. However, people 
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with HIV/AIDS did not find way to overcome 

such disease and found difficulty in finding 

wisdom behind the disease they experienced. 

The spirituality of PLHIV usually deteriorates 

after they have been diagnosed with 

HIV/AIDS17. Factors that influenced 

spirituality included cultural context, family, 

level of development, and health. Family and 

environmental factors were found to have an 

effect on spiritual beliefs. Health could also 

affect spirituality and vice versa. For example, 

when seriously ill, many people turned to 

religion for support. In some cases, a person's 

belief system could also influence treatment 18. 

According to Anggraini & Suci (2014), 

in general a religious person who is in a difficult 

situation will involve religious factors to 

overcome all the problems he gaces19. In 

addition, a study conducted by Hulu & Siregar 

(2018) found that religious coping strategies are 

significantly related to self-regulation among 

HIV/AIDS patients at Gunungsitoli Regional 

General Hospital with a correlation value of 

0.883 20. 

 

CONCLUSION  

 

Based on the result of study, it can be 

concluded that there was a relationship between 

self-relationship and spiritual distress among 

HIV/AIDS patients at Sawerigading General 

Hospital, Palopo City. 

In the study, it was found a p value of 

0.024, which indicated that there was a 

relationship between relationship with others 

and spiritual distress among people with 

HIV/AIDS at Sawerigading General Hospital, 

Palopo City. 

In this study, respondents generally 

answered no to statements of being able to sing, 

loved to listen to music, write, and nature 

(environment, plants, pets). In the statistical test 

results, it was obtained a p value = 0.024 <0.05. 

It was indicated that there was a relationship 

between art, music, nature and literature with 

spiritual distress.  

Based on the result of this study, it was 

revealed a relationship between greater power 

and spiritual distress among HIV/AIDS patients 

at Sawerigading General Hospital, Palopo City. 

The results of this study can be used as 

evaluation material for spiritual nursing 

practice in improving the quality of nursing care 

through education and training. Nurses on duty 

at the hospital should provide nursing care 

related to spiritual distress to increase the 

patient's spirituality. Therefore, further 

researchers could conduct further study by 

observing other variables. 
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ABSTRACT 

 

The rate of early marriage in West Kalimantan in 2018 occupied the 14th place with a percentage of 

21.22%, while in 2020 it increased to 24%. A study conducted at Kubu Raya District in 2014, showed that there 

were 63.6% of 88 prospective brides in the work area of Sungai Kakap Community Health Center who experienced 

unwanted pregnancies. The results of the Program Performance and Accountability Survey (SKAP) in 2019 

showed that 63 out of 1,000 women in the age range of 15-19 years had given birth. This problem is also related 

to the incidence of unwanted pregnancies in West Kalimantan which reached 23.4% as reported in the 2019 SKAP 

survey data. This study aims to identify and analyze the correlation between the level of knowledge and attitude 

related to early marriage among female students at SMAN 1 of Sungai Kakap. This was a quantitative study using 

the cross sectional method. The study samples were selected using purposive sampling technique which obtained 

81 respondents. The data collection instruments applied here were a questionnaire related to the level of 

knowledge regarding early marriage and a questionnaires related attitude regarding early marriage. The data 

collected were analyzed based on the frequency distribution and statistical test of the Spearman correlation test. 

The study findings based on the Spearman test obtained a significance value or p-value=0.000 (<0.005) and the 

correlation coefficient value of 0.556. Someone with a good level of understanding about early marriage would 

also have good character or an unsupportive attitude regarding underage marriage. Thus, it can be concluded 

that there was a significant correlation between the level of knowledge and attitude regarding early marriage 

among female students at SMAN 1 of Sungai Kakap. It is expected that the study finding can be applied as a guide 

for conducting further research, especially regarding the correlation between the level of knowledge and attitude 

regarding early marriage among female adolescents, as well as the basis for community service. 

Keywords : Early marriage, Female Adolescent, Attitude, Knowledge level. 

https://doi.org/10.33860/jik.v16i4.1551 

 

 

 

INTRODUCTION 

Marriage has been regulated in Law no. 

16 of 2019 which reads "Marriage is only 

permitted if a man and a woman have reached 

the age of 19 (nineteen) years1. Based on data 

derived from the Indonesian Ministry of Health 

in 2014, Indonesia was one of the countries with 

the highest number of child marriages in the 

world, namely in the 37th rank. In ASEAN 

region, Indonesia ranked second after 

Cambodia2. Marriage of women aged 10-14 

years accounted for 0.2%, or more than 22,000 

women. The marriage rate among women aged 

15-19 years was 11.17%, while among men it 

was 1.6%. Based on such facts, it can be 

concluded that underage marriage among 

women was higher than underage marriage 

among men3.  

Impacts that may occur if an adolescent 

girl becomes pregnant at an early age include 

the aspects of education, health (birth 

complications) and employment opportunities 

which will further affect their lives in the future. 
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In addition, children born by underage women 

will also be at risk of death, stunting and low 

birth weight4. In some cases of underage 

marriages among couples who are not ready 

financially, they end up becoming financially 

dependent on their families5. According to a 

previous study, pregnancy and childbirth under 

the age of 20 can cause 2-5 times more maternal 

deaths than those between the ages of 20-29. In 

addition, young couples who are mentally 

immature can cause family problems that lead 

to divorce. Such finding is also supported by a 

study conducted by Fujiana which found that 

young women who had underage marriage were 

often treated less well at home. Besides that, 

there are problems such as lack of finances and 

abusive treatment towards the wife by the 

husband6.  
Researchers from the Association of 

Indonesian Demographic Enthusiasts in West 

Kalimantan Province recorded that 22.9% of 

adolescents in West Kalimantan Province had 

given birth and were in the first pregnancy. A 

study conducted at Kubu Raya District in 2014, 

showed that there were 63.6% of 88 prospective 

brides in the work area of Sungai Kakap 

Community Health Center who experienced 

unwanted pregnancies7. In addition, the results 

of the Program Performance and Accountability 

Survey (SKAP) in 2019 showed that 63 out of 

1,000 women in the age range of 15-19 years 

had given birth. This problem is also related to 

the incidence of unwanted pregnancies in West 

Kalimantan which reached 23.4% as reported in 

the 2019 SKAP survey data8.  
Some respondents who had negative 

attitude regarding early marriage were also 

caused by a lack of education, so that 

understanding regarding early marriage was 

still far from the good category. Besides that, 

many underage marriages in the surrounding 

environment also influenced their attitude9. 

Such finding is also supported by a study 

conducted by Fujiana which found that female 

adolescents who had given birth were more 

vulnerable to health problems. In addition, 

pregnancy and childbirth are not only 

physically risky for the mother and fetus, but 

can also be related to the readiness of her new 

role as a mother. In this study, it was found that 

there was a lack of the role of female 

adolescents as mothers since pregnancy until 

the period of caring for the baby. This can be 

die to a lack of knowledge and experience to 

carry out their role as mothers 10. 

     According to a study conducted by Putri, it 

was found that poor understanding was due to 

the respondents got information from sources 

with unknown accuracy. In addition, the 

information obtained by adolescents also varied 

so that it could affect the level of knowledge and 

understanding of adolescents about the risks of 

underage marriage. Inaccurate information will 

result in suboptimal knowledge11. Based on the 

data derived from a preliminary study 

conducted at the high school, there were still 

some students who did not know about early 

marriage and its effects. One of the students 

stated that there had been no counseling about 

early marriage so they did not know about it. 

This study aims to identify and analyze the 

correlation between the level of knowledge and 

attitude related to early marriage among female 

students at SMAN 1 of Sungai Kakap.  

 

METHOD 

This was a quantitative study with a 

correlative analytical  study design. This study 

has obtained ethical review approval 

determined in Pontianak on March 9, 2022 by 

the Research Ethics Committee of the Faculty 

of Medicine of Tanjungpura University through 

ethical approval registration number No. 

1683/UN22.9/PG/2022. Data collection was 

carried out at SMAN 1 of Sungai Kakap in 

March. The study samples were selected using 

purposive sampling technique which obtained 

81 respondents. The variables in this study 

consisted of two variables, namely the 

independent variable (level of knowledge) and 

the dependent variable (attitude). The data 

collection instruments applied here were a 

questionnaire related to the level of knowledge 

regarding early marriage (adopted from the 

study conducted by Aisah (2017)12) and a 

questionnaire related attitude regarding early 

marriage (Adopted from the study conducted by 

Habibah (2017)13. The questionnaire related to 

the level of knowledge consisted of 32 with 19 

positive questions and 13 negative questions 

with "true" and "false" answer choices. 

Whereas the questionnaire related to attitude 

consisted of 20 questions with 8 positive 

questions and 12 negative questions with the 

answer choices of "Strongly Agree", "Agree", 

"Rather Agree", "Disagree" and "Strongly 

Disagree". Data were analyzed using the 

Spearman rank test to determine the correlation 

between variables since the data were not 
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normally distributed. Statistical analysis was  

 

 

 

 

 

 

 
Based on the data presented in table 1, it 

was shown that most of respondents who filled 

out the questionnaires aged 16 years with a 

percentage of 43.2%. Furthermore, most of  

 

 

 

 

 

 

The results of the study showed that 

59.3% of respondents had a moderate level of 

knowledge, 32.1% of respondents had a good 

level of knowledge, and 8.6% of respondents  

 

 

 

 

 

 

 

The results of statistical test through the 

Spearman test obtained a p value of 0.000 

(0.000<0.05). Such finding indicated that there 

was a significant correlation between the two 

variables. Furthermore, it was obtained a 

correlation coefficient of 0.556 which indicated 

a strong correlation between variables (0.51- 

 

 

performed by using SPSS software. 

 

 

 

 

 

 

respondents were those in Social major with a 

percentage of 53.1%. Most of respondents were 

those in class X with a percentage of 37%. 

 

 

 

 

 

 

had a poor level of knowledge. In addition 

regarding attitude, all respondents (100%) did 

not support early marriage. 

 

 

 

 

 

 

 

0.75). The correlation coefficient showed a 

positive value, so that the two variables were 

declared to be in the same direction.  

 

DISCUSSION 

 

This study was conducted among 81 

female high school students with the 

characteristics of the respondents of age, major 

Table 1. Frequency Distribution of Respondents’ Characteristics. 

 Data on Respondent Frequency Percentage 

Age 15 Years 

16 Years 

17 Years 

18 Years 

 

8 

35 

25 

13 

9.9% 

43.2% 

30.9% 

16.0% 

Major Science 

Social 

39 

42 

46.9% 

53.1% 

Class X 

XI 

XII 

30 

26 

25 

37% 

32.1% 

30.9% 

 

 

 

 

 

 

 

 

 

Table 2. Distribution of Knowledge Level and Attitude. 
Variable Frequency (f) Percentage (%) 

Knowledge level 

Good 26 32.1 

Moderate 48 59.3 

Poor 7 8.6 

Attitude 

Supported 0 0 

Did Not Support 81 100.0 

 

 

 

 

 

 

 

 

 

Table 3. Correlation between knowledge level and attitude related to early marriage among high 

school students. 

Knowledge Level Attitude Total 

 Supported Did Not Support n % 

 n % n % 

Good 0 0.0% 26 32.1% 26 32.1% 

Moderate 0 0.0% 48 59.3% 48 59.3% 

Poor 0 0.0% 7 8.6% 7 8.6% 

Total 81 100% 

p-value = 0.000 

Correlation coefficient = 0.556 
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and class. Age has an important role in forming 

knowledge and attitudes towards early 

marriage. The older a person is, the more 

comprehension and mindset will develop which 

further lead to better knowledge and attitudes14. 

According to Batubara, the age of 15-18 years 

is the period when adolescents begin to develop 

behavioral maturity, learn to control impulsivity 

and can make early decisions related to the 

vocational goals to be achieved15.  

Based on the result of the study, it can 

be seen that the low level of knowledge could 

be due to the fact that many respondents were 

looking for inaccurate sources of information so 

that the knowledge of respondents about 

underage marriage became inaccurate as well. 

This fact resulted in sub-optimal knowledge so 

that they might misinterpret early marriage and 

its impacts.  

In addition, the lack of knowledge 

regarding early marriage could be due to a lack 

of education provided regarding early marriage. 

Respondents in this study stated that they had 

never received counseling related to early 

marriage. However, there were several 

respondents who joined the PIK-R 

extracurricular at their school which discussed 

the mature age for marriage, and those who 

joined such activity knew little about underage 

marriages. 

The result of the study showed that all 

respondents had attitude that rejected or did not 

support early marriage by 100%. Positive 

attitude (did not support) towards underage 

marriage could be due to female students had 

seen many facts in their surroundings that early 

marriage could cause the risk of divorce, 

domestic violence and so on. Such finding is 

also supported by a study conducted by 

Supriati, whulich found that female adolescents 

had a positive attitude regarding early 

marriage16. 

     Based on the test result, it was shown 

that Ha was accepted while H0 was rejected. 

Thus, it can be concluded that there was a 

significant correlation between the two 

variables, namely the level of knowledge 

variable and the attitude variable among female 

adolescents at SMAN 1 of Sungai Kakap.  In 

addition, it was obtained a correlation 

coefficient value of 0.556 which indicated a 

strong correlation between variables (0.51-

0.75). The positive correlation coefficient value 

indicated that the two variables were declared to 

be in the same direction. Therefore, the higher 

the level of knowledge of the students, the 

higher their attitude. 

The study finding is supported by a 

study conducted by Agtikasari (2017) which 

found that there was a significant correlation 

between the level of knowledge and attitude 

related to underage marriage. This is based on 

certain theory that the attitude framework 

consists of three mutually supportive 

components16. One of the three components is 

the cognitive component, namely the depiction 

of something that is believed by an attitude 

owner and relates to individual perceptions, 

knowledge and beliefs. The cognitive 

component includes stereotyped beliefs 

regarding something (opinions), especially 

those related to controversial issues or cases 15. 

The study finding is also in accordance with a 

study conducted by Tambunan (2020) which 

revelaed that there was a correlation between 

knowledge and attitude of female adolescents 

towards underage marriage with a p-value of 

0.000 17. 

A study conducted by Sari (2016) 

revealed that if an individual had good level of 

knowledge, then he would also have a good 

attitude since knowledge was one of the factors 

that influenced the formation of an attitude 18. 

Moreover, a study conducted by Ekawati and 

Indriyanti (2017) found that the better the 

understanding obtained, the better the attitude 

of the individual will be. Participants who had 

good level of knowledge would be unsupportive 

towards underage marriages and participants 

who had moderate or low level of knowledge 

usually tended to support underage marriages 19.  

Based on observations and interviews 

conducted by researchers with several 

respondents, they stated that there were many of 

their friends who should still be in high school 

but were already married either because of 

unwanted pregnancy or just wanted to get 

married rather than continue their study at 

school. 

Several respondents also agreed to enter 

into early marriage if their parents asked them 

to marry because they were afraid it would be a 

sin if they did not follow their parents' wishes 

and hoped that they could lighten their parents' 

burden through their marriage. In addition, 

there were also several students who thought 

that if they didn't get married soon, even though 

they were still underage, they worried to be old 

maids. 
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Based on this, it can be seen that there 

are many factors for someone to get married 

early, namely economic factors, self-will, 

unwanted pregnancies, parents' wishes to marry 

off their children and environmental factor that 

was familiar with underage marriages. 

However, according to the researcher, there 

were still many participants with a good level of 

knowledge supported early marriage.  

Based on the explanation above, it can 

be concluded that there was a significant 

correlation between the level of knowledge  and 

attitude regarding early marriage among female 

students at SMAN 1 of Sungai Kakap. People 

with a good understanding regarding underage 

marriage might have attitude that supported or 

did not support underage marriage. The results 

of the study showed that there was a positive 

correlation between the level of knowledge and 

attitude. 

The limitation in this study was related 

to the collection of data originating from 

respondents that could not be carried out at the 

same time. The researcher had to adjust to the 

schedule provided by the school and there was 

still an effect of the Covid-19 pandemi, and the 

school divided the class into several sessions so 

that the researcher could not collect data at the 

same time. Therefore, at the time of data 

collection, the researcher divided several 

classes. Data were collected in some classes on 

the first day and the rest of classes were 

continued to be studied on the second day. 

 

CONCLUSION  

 

It can be concluded that there was a 

significant correlation between the level of 

knowledge and attitude regarding early 

marriage among female students at SMAN 1 of 

Sungai Kakap. It is expected that the study 

finding can be applied as a guide for conducting 

further research, especially regarding the 

correlation between the level of knowledge and 

attitude regarding early marriage among female 

adolescents, as well as the basis for community 

service. In addition, the future research is 

expected to conduct an analysis on the 

correlation between parenting styles and culture 

with the incidence of early marriage. 
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ABSTRACT 

 

Health education about stunting prevention using audiovisual media has never been done for pregnant 

women in the working area of the Wani Health Center. This study aims to Analyzing the effect of health education 

through audiovisual media on stunting prevention knowledge among pregnant women in the working area of the 

Wani Health Center. This study is a pre-experimental study with a one-group pretest posttest design. The 

population is all pregnant women in four villages in the working area of the Wani Donggala Health Center, 

Central Sulawesi. The sample consist of 43 respondents. The instruments used were pretest, posttest 1 and posttest 

2 questionnaires, with 21 statement numbers. Pre, post 1 and post 2 data collection was carried out at the village 

office and auxiliary health centers in four villages. Health education materials through audiovisual media is 

related to stunting prevention. Audiovisual is self-made using animation with a duration of 8 minutes and 12 

seconds. Univariate analysis is the frequency distribution and bivariate with the Friedman test. The results showed 

that the average value of the pretest: 52.18, posttest 1: 71.722 and posttest 2: 90.86. Friedman test obtained a 

value of ρ 0.000 (<0.05). The conclusions is health education through audiovisual media in posttest 2 significantly 

increases knowledge of stunting prevention in pregnant women. It is hoped that health workers will increase the 

use of audiovisual media as a preventive effort to prevent stunting. 

Keywords : Health Education, Audiovisual Media, Knowledge, Stunting Prevention. 

https://doi.org/10.33860/jik.v16i4.2009 

 

 

 

INTRODUCTION 

Until 2022, the prevalence of stunting 

in children under five years of age is still a 

problem in poor and developing countries in the 

world. This is indicated by the high prevalence 

of stunting in several countries. Research in 

Ethiopia found the prevalence of stunting in 

toddlers to be 39.5% 1. Sub Saharan Africa 41% 

(2). Pakistan 50,7% 3, and Timor Leste 44,4% 4. 

In Indonesia, the prevalence of stunting has 

decreased in the last 10 years. Prevalence of 

stunting in children under five years of age in 

2013 was 37.2%, 2018 (30.8%)5 dan 2022 

(21,6%). In Central Sulawesi, although the 

prevalence of stunting under five in 2022 has 

also started to decrease to 28.2%, it is still high 

when compared to the national figure. The 

highest prevalence of stunting under five is Sigi 

Regency (36.8%) and Donggala ranks fourth 

(32.4%) out of 13 regencies/cities6. In the 

working area of the Wani Health Center, the 

stunting toddler data for 2020 was 28.2% and 

2021 decreased to 21.7% 7. Even though it has 

decreased, it has not reached the target of 

stunting cases in 2022, which is 18.4%. 
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Stunting in children under five years of 

age is not only caused by one factor but 

multifactors. Research by Widyaningsih et al 

(2022) shows that short mothers, low education, 

high household expenditure, unhealthy snacks, 

poor sanitation, good nutrition services are 

related to stunting8. A study by Yunitasari et al 

(2022) revealed that the determinants of 

stunting in the Covid 19 pandemic era were 

related to household sanitation facilities and 

household water treatment. Significant risk 

factors were male gender, older children, 

coming from social quintiles low economy, do 

not participate in prenatal care in health 

facilities9. Therefore, multi-sectoral 

interventions are needed to reduce the 

prevalence of stunting in children under five 

years of age.  

Efforts to reduce stunting are carried 

out based on contributors and stunting 

intervention targets. Avula et al (2022) stated 

that the main contributors to reducing stunting 

include health and nutrition interventions, 

health education and health services10,11. 

Pregnant women are one of the target groups for 

stunting reduction interventions12,13. Health 

education can be implemented with various 

media. Research by Anggraini et al (2020) 

concluded that there were differences in 

knowledge before and after audiovisual media 

interventions in stunting prevention 14. A study 

by Artikasari et al (2022) concluded that there 

were differences in the knowledge of pregnant 

women before and after being given tiktok 

media about nutrition during pregnancy15. 

Studies on stunting prevention through 

audiovisual media have been carried out by 

several researchers. However, it only measures 

the pretest and posttest. This study will measure 

respondents' knowledge about stunting 

prevention through pretest, posttest 1 and 

pottest 2. 

One of the strategies in providing 

counseling about stunting prevention in 

pregnant women is through audiovisual media 
16. This media contains material on 

understanding, prevention, impact of stunting, 

breast care, early breastfeeding initiation 

(IMD), correct breastfeeding techniques and 

exclusive breastfeeding. Prevention of stunting 

is carried out from pre-conception, during a 

mother's pregnancy up to 1000 First Days of 

Life (FDL). Pregnant women in the villages in 

the working area of the Wani Health Center 

have not received optimal health education 

about stunting prevention. Health education on 

stunting prevention using audiovisual media 

was the first intervention carried out for 

pregnant women in the working area of the 

public health center. The aim of the study was 

to analyze the effect of Health Education Using 

Audiovisual Media on Knowledge of Stunting 

Prevention in Pregnant Women in the Working 

Area of the Wani Health Center. 

 

METHOD 

This study is a pre-experimental study 

with a one-group2 pretest posttest design. The 

study was conducted in the Work Area of the 

Wani Health Center, namely Wani Satu Village, 

Wombo Kalonggo, Wombo Induk and Wombo 

Mpanau, Donggala Regency, Central Sulawesi. 

The study lasted for three weeks from April 13 

to May 3, 2022. The study population was all 

pregnant women who came to check their 

pregnancies in the working area of the Wani 

Health Center. The sample consists of 43 

respondents. The sample is determined by 

consecutive sampling method. Pretest, posttest 

1 and posttest 2 data were collected at the 

village office and auxiliary health centers in 

each village. The variable that is measured is the 

respondent's knowledge of stunting prevention. 

The results of measuring knowledge are 

considered good if the value of the respondent's 

answers is ≥76, considered sufficient if the 

value is 50-75, and considered poor if the value 

is ≤50. The intervention used was audiovisual 

media which contained material on stunting 

prevention. The instrument used to measure 

respondents' knowledge about stunting 

prevention was a questionnaire consisting of 21 

statements. Knowledge is measured through 

pretest, posttest 1 and posttest 2 using the same 

questionnaire. Pretest and posttest 1 were 

measured on the same day, while posttest 2 was 

measured 1 week later. Health education 

through audiovisual media given to pregnant 

women contains materials related to stunting 

prevention. This audiovisual is self-made using 

interesting animations or pictures and has a 

duration of 8 minutes and 12 seconds. The 

analysis used is univariate and bivariate using 

the Friedman test with a confidence level of 

95% (α=5%). 
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RESULTS  

Table 1. Characteristics of pregnant women 

in the working area of the Wani Health 

Center (n=43). 
Variable Frequency 

(f) 

Percentage 

(%) 

Age   

<20 Years old 5 11.6 

20-35 Years old 35 81.4 

>35 Years old” 3 7.0 

Education   

Elementary 11 25.6 

Secondary 28 65.1 

High 4 9.3 

Profession   

Working 7 16.3 

Unemployed 36 83.7 

Table 1 shows that the age group of 20-

35 years is the largest age group, namely 35 

people (81.4%), the most education is 

secondary education, namely 28 respondents 

(65.1%) and 36 respondents (83.7%) are 

unemployed.

 

 

 

 

 

 

Table 2 it shows that the respondents' 

knowledge before (pretest) being given stunting 

prevention health education was defic ient, 

namely 24 people (55.8%) and well knowledge 

able as many as 10 people (23.3%). In posttest 

1, good knowledge increased to 27 people 

(62.8%) and those with poor knowledge  

 

 

 

 

 

 

Table 3 shows that the average value of 

knowledge of pregnant women before (pretest) 

health education is carried out, namely 52.19. 

After being given counseling (posttest 1) the 

average value was 71.72 and one week after 

being given treatment (posttest 2) the average 

value was 90.86. This means that there is an 

increase in the average pretest, posttest 1 and  

 

 

 

 

 

 

 

 

became 11 people (25.6%), and 1 week later the 

respondents were given posttest 2 about 

stunting prevention health education, where the 

number of respondents who had good 

knowledge increased to 38 people (88.4%) and 

those with poor knowledge decreased to 3 

people (7%). 

 

 

 

 

 

 

 

 

 

posttest 2 for health education about stunting 

prevention among pregnant women in the Wani 

Health Center work area, with a minimum score 

of "19" in the pretest and a maximum pretest 

score of 90. Then the minimum score in the 

posttest 1 is 24 and the maximum value is 95. 

While the minimum score in posttest 2 is 33 and 

the maximum value is 100. 
 

 

 

 

 

 

 

Table 2. Frequency Distribution of Respondents’ Characteristics. 
Education Pretest Post test 1 Post test 2 

 F % f % F % 

Good 10 23,3 27 62.8 38 88.4 

Sufficient 9 20.9 5 11.6 2 4.6 

Poor 24 55.8 11 25.6 3 7 

Total 43 100 43 100 43 100 

 

 

 

 

 

 

 

 

 
 

Table 3. The effect of health education on stunting prevention before (pretest), after (posttest 1), 

and one week after being given (posttest 2) on increasing the knowledge of pregnant women in the 

working area of the Wani Health Center using the Friedman test. 
Variable N Mean Minimum Maximum SD ρ 

Pretest 43 52.19 19 90 21.87  

0,000 Posttest 1 43 71.72 24 95 21.86 

Posttest 2 43 90.86 33 100 16.73 
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DISCUSSION 

This study analyzed differences in 

respondents' knowledge about stunting 

prevention through audiovisual media 

interventions with pretest, posttest 1 and 

posttest 2. The number of respondents was 43 

respondents taken from four villages in the 

working area of the Wani Health Center. The 

results of the study showed that there was an 

increase in the knowledge of respondents in the 

"good" category by 38.7% from pretest to 

posttest 1. Respondents' knowledge in the 

"sufficient" and "poor" categories decreased by 

9.1% and 29.5% from pretest to posttest 1. 

Based on the mean value, there was an increase 

of 19.53 from pretest to posttest 1. The 

statistical test results showed a significant 

value. Thus, the intervention using audiovisual 

media significantly increased the respondents' 

knowledge about stunting prevention before 

(pretest) and after (posttest 1) the intervention.  

Meanwhile, a very significant increase 

in respondents' knowledge was obtained from 

pretest to posttest 2. In the "good" category 

there was an increase of 63.7%. The knowledge 

of respondents in the "sufficient" and "poor" 

categories from pretest to posttest 2 decreased 

by 16% and 47.7%. Based on the mean value, 

there was also a significant increase of 38.67 

from pretest to posttest 2. The statistical test 

results also showed a very significant value. 

Compared to the increase in respondents' 

knowledge in posttest 1, the increase in 

respondents' knowledge in posttest 2 is very 

high. So that the measurement of the increase in 

respondents' knowledge in posttest 2 is better 

than posttest 1. The very significant increase in 

posttest 2 can be caused by respondents' 

exposure to stunting prevention material 

through audiovisual media repeatedly so that 

they can store information and remember this 

information well. 

Audiovisual media is a work designed 

by combining audio and video technology that 

can be heard and seen. Audiovisual media 

includes video presentations that can be 

watched and studied by someone17. Audio-

visual learning media is a teaching tool and 

educational tool that can activate the eyes and 

ears of students when learning and teaching 

activities occur18. Several studies have shown 

that educational media is very effective in 

increasing pregnant women's knowledge and 

attitudes towards stunting19. A study by Suryani 

et al (2022) found that audiovisual media was 

more effective in increasing pregnant women's 

knowledge of nutritional issues compared to 

booklets20. This happens because respondents 

prefer to watch compared to reading and 

opening booklets sheet by sheet. 

Prevention of stunting is very important 

not only when a mother is experiencing 

pregnancy, but can be started during 

preconception21. During preconception, 

knowledge about reproductive health, nutrients 

for the needs of the mother and fetus, growth 

and development of the fetus in the womb and 

after the baby is born is very important to be 

known by prospective pregnant women22. 

Nutritional interventions for pregnant women to 

prevent stunting are supplementary feeding to 

reduce chronic energy and protein deficiencies. 

In addition, it is important to overcome 

deficiencies of folic acid, iron, iodine, calcium, 

malaria and intestinal worms. Nutrition for 

breastfeeding mothers, exclusive breastfeeding 

for babies up to six months, immunization, 

prevention of infectious diseases, zinc 

supplementation and iron fortification are also 

things that need attention in preventing 

stunting23.  

CONCLUSION 

Health education through audiovisual 

media in posttest 2 significantly increased 

knowledge of stunting prevention in pregnant 

women in the working area of the Wani Health 

Center. It is recommended that health workers 

increase the use of audiovisual media in 

preventing stunting. 
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ABSTRACT 

 

The current disaster management paradigm emphasizes community empowerment, thus enabling the 

community to become a helping subject, not an object that needs help. Data shows that Indonesia is a country 

prone to all sources of natural disasters. The purpose of this research is to compile modules in creating a disaster 

resilient campus. After the modules are compiled, the next step is to socialize the modules, conduct training of 

trainers, training and evaluate the training that has been carried out based on the modules that have been 

prepared. Research methods. Quantitative research design, with a descriptive approach. Aims to identify the 

potential of higher education institutions in efforts to reduce disaster risk in an effort to develop training modules. 

The population and sample were FGD (Focus Group Discussion) participants and disaster management 

experts/experts, and 100 module trial participants.The research variables were obtained from the results of 

literature studies and FGDs. Furthermore, the identification results are used to develop modules that can be used 

as Field Rehearsal guides. Modules are obtained in 3 ways: identification, FGD and expert consultation. The 

variables of this study are the presence of disaster courses, the presence of disaster course lecturers, the 

competence of lecturer training, the existence of training modules for lecturers, the diversity of potential disaster 

sources. Result.The results of the analysis test on all variables which are learning activities, are valid and reliable. 

From the results of the analysis, it can be obtained that the item score with a total score is then compared with the 

r table value (5% significance with a 2-sided test and n = 110) in the amount of 0.195. The decision was that all 

the r values from the analysis were more than (>) the r table values.  Conclusion. The results showed that the 

modules that had been developed by conducting literature studies, FGDs and expert consuls had been tried out. 

The results of the analysis test show that the module can be used for disaster risk reduction (DRR) training for 

campuses. The importance of conducting training by paying attention to the 10 learning activities as disaster 

training competency standards. 

Keywords : Disaster Risk, Disaster Simulation, Campus Preparedness. 
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INTRODUCTION 

The current disaster management 

paradigm emphasizes community 

empowerment so as to enable the community to 

become a helping subject, not an object that 

needs help. Elements in society that need to be 

empowered are families, groups and 

communities1.  Community preparedness needs 

to be increased in efforts to reduce disaster risk 

(DRR). Disasters can be natural or man-made 

disasters such as earthquakes, hurricanes, 

hurricanes, regional conflicts or wars, and even 

outbreaks of infectious diseases2. Disaster is a 

serious threat or major destruction for the 

community, which causes huge losses resulting 

in the paralysis of community functions and 

capabilities in many aspects3.  
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Indonesia is one of the countries with 

disaster-prone potential. Data shows that 20% 

of Indonesia's territory is a flood-prone area, 4% 

is a volcano-prone area, and 49% is a volcano-

prone area, an earthquake-prone area4. 

Individual, community, and societal 

preparedness needs to be properly designed and 

prepared. One of the preparedness plans is 

carried out in the form of disaster preparedness 

training. Preparedness through planned and 

periodic training needs to be carried out by all 

institutions, both private and government. For 

that we need a set of modules that serve as a 

reference for individuals, groups, and 

communities. Individual preparedness can build 

group and community preparedness. 

Disaster Preparedness Training is 

useful so that everyone can understand risks, be 

able to manage threats so that they can 

contribute to encouraging community resilience 

from disaster threats. The culture of the 

Indonesian people that prioritizes social 

interests, cooperation, and mutual trust is an 

adhesive value of social capital that has been 

tested and continues to be nurtured, both the 

ability of individual groups and the community 

collectively is an asset for disaster risk 

reduction. 

Types of preparedness training that can 

be carried out include: 1) Activation of early 

warning signs; 2) Self Evacuation Training; 3) 

Implementation Test of Temporary Refugees. 

Special preparedness training also involves 

vulnerable groups, such as children, the elderly 

and the homeless, persons with disabilities and 

people with special needs5. 

Campus capacity in dealing with 

potential disaster risk relates to its ability to 

plan, analyze and implement disaster risk 

reduction activities. Therefore, the academic 

community needs provision to increase 

preparedness, through various mitigation 

strategies6.  

This research seeks to prepare tools in 

the form of modules that are used to conduct 

disaster preparedness training. It is hoped that 

the tools produced from this research can be 

applied to individuals, groups and communities 

so that they have disaster preparedness7. 

 

METHOD 

This research has received ethical 

approval, from the Surabaya Poltekkes Health 

Research Ethics Commission 

No.EA/525/KEPK-Poltekkes_Sby/V/202. This 

research is the initial stage of a series of 

research on the design of disaster preparedness 

risk training in an effort to reduce disasters. In 

this study using a quantitative design, with a 

descriptive approach. The population and 

sample are FGD (Focus Group Discussion) 

participants and disaster management experts. 

The research variables were obtained from the 

results of literature studies and FGDs. 

Furthermore, it will be used for Disaster 

Management Simulation assistance. The 

substance of the module is obtained in 3 ways: 

literature study, FGD and expert consultation. 

The variables of this study are the 

presence of disaster courses, the presence of 

disaster course lecturers, the competence of 

lecturer training, the existence of training 

modules for lecturers, the diversity of potential 

disaster sources. 

The population in this study consisted 

of 49 FGD participants, namely 20 people on 

target-1, 20 on target-2. The experts in this 

study are methodologists and disaster experts. 

The sampel population shows that respondents 

in the productive age category, undergraduate 

education and long enough work experience 

have the capacity to become FGD participants. 

The population in this study can be divided into 

several criteria. 

Table 1. Population table and research 

sample according to criteria. 
No Activity Population Population 

Size 

(Person) 

1. Module 

Trial 

Diploma 4 

Health Student 

40  

2. TOT 

(Training 

of Trainer) 

Disaster 

Preparedn

ess 

Training 

 

Participants: 

Lecturer in 

charge of the 

course 

20  

Trainer: 

BPBD 

instructor/volu

nteer 

15  

Committee: 

Researchers 

and field 

assistants 

10  

3. Implement

ation of 

training 

results 

Students and 

the designated 

academic 

community 

50  

The analysis was carried out 

descriptively to describe each research variable, 

target population and research location using 
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the central tendency (8).  
 

RESULTS 

The validity of the factors is measured 

because the items are arranged using more than 

one factor. Measurement of the validity of this 

factor by correlating between factor scores (sum 

of items in one factor) with total factor scores 

(total factors). The validity testing technique 

uses Bivariate Pearson correlation 6,9. 

 

Table 2. Test Results for the Validity and 

Reliability of the disaster module variables 

on a tough campus. 

No Variabel V R 

1.  Material about 

building a 

commitment to 

learning disaster 

0,884 0.980 

2.  Disaster 

preparedness 

management. 

0,910 0.980 

3.  The concept of 

disaster mitigation, 

namely: the purpose 

of disaster mitigation 

0,902 0.980 

4.  The concept of 

training for the 

campus disaster task 

force. 

0,940 0.980 

5.  Disaster types and 

warning services 

0,917 0.980 

6.  Objectives of disaster 

mitigation training 

objectives, 

competence of 

training participants, 

training participants, 

resource persons and 

facilitators 

0,946 0.980 

7.  Materials related to 

on-campus disaster 

mitigation training: 

objectives of on-

campus disaster 

mitigation training, 

competencies, 

training facilitators, 

on-campus training 

organizers 

0,932 0.980 

8.  Field rehearsal 

program structure 

(simulation), training 

methods, training 

0,931 0.980 

program plan (RPP). 

9.  Material on self-

evacuation drills. 

0,916 0.980 

10.  Material on 

supporting 

information on 

disaster emergency 

preparation, related 

0,942 0.980 

From the table above shows that the 

results of the analysis test on all variables which 

are learning activities, are valid and reliable. 

From the results of the analysis, it can be 

obtained that the item score with a total score is 

then compared with the r table value (5% 

significance with a 2-sided test and n = 110) in 

the amount of 0.195. The decision was that all 

the r values from the analysis were more than 

(>) the r table values.  

In conclusion, all variables are valid. 

Furthermore, the reliability test was carried out 

with an Alpha value of 0.793, while the critical 

r value (2-sided test) at 5% significance with n 

= 110 (df = n-2 = 108), was obtained at 0.980, 

it can be concluded that the research module 

items it's reliable. It can be concluded that the 

items of the research module are reliable, so that 

all learning activities in the designed module 

can be used to design training for the disaster-

resilient campus 

 

DISCUSSION 

The potential to be optimized in dealing 

with disaster risks for campuses is very strong. 

All campuses already have disaster courses. 

This is certainly very positive in reducing 

disaster risk. High community participation is 

an asset in reducing disaster risk 10. The 

research results show that 96% have disaster 

courses on campus.  

The results of the study show that only 

8% of campuses have carried out disaster 

simulations. This illustrates the high risk in 

terms of disaster mitigation on campus. One of 

the reasons is because there is no disaster 

preparedness training learning activity module. 

While campuses that have held simulations 

regularly once a year are as much as 8%. This 

campus organizes training regularly once a 

year. 

To develop disaster training learning 

modules, there are 10 learning activities, 

namely: 1) building learning commitment 

(BLC); 2) basic concept of disaster mitigation; 
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3) the concept of disaster management task 

force training; 4) the objective of disaster 

mitigation training; 5) structure of the field 

rehearsal program; 6) field rehearsal (disaster 

simulation); 7) disaster preparedness 

management; 8) types of disasters and warning 

services; 9) self-evacuation exercise; 10) 

supporting information on disaster emergency 

preparation.  

After conducting FGDs with 

stakeholders, several changes in substance and 

material structure were obtained. Learning 

activities about building learning commitment 

(BLC) are needed. BLC is an effort to build 

beforehand a promise or ability, where the 

promise or ability is confirmed to do something 

or not do something 5. Building commitment, it 

is intended that training participants have built 

commitment from the start as an important part 

of disaster volunteerism. With BLC, it is hoped 

that the training participants will have the 

ability to build a commitment to learning in 

disaster training programs through disaster 

learning, identifying aspects of BLC, and the 

learning process 11.  Expert opinion states that 

BLC can be used as one of the learning 

activities in the disaster training module.  

Disaster mitigation is an important part 

of disaster management. Therefore disaster 

mitigation is carried out when conditions are far 

from potential and signs of a disaster occur. In 

areas that are frequently hit by floods, 

mitigation is carried out during the dry season. 

So that when the rainy season arrives, it is 

already able to carry out preparedness efforts in 

dealing with disasters 12. Mitigation is a disaster 

risk reduction effort that requires a long-term 

activity and is part of sustainable development 

as a disaster risk reduction (DRR) effort. 

Through education it is hoped that disaster risk 

reduction with broader targets will be 

introduced earlier to the entire campus 

academic community 9.  

The concept of disaster preparedness 

training is a form of coordination, 

communication and evacuation exercises 

involving the entire campus academic 

community, from leaders to the lowest levels of 

staff. In essence, when a disaster occurs, there 

is no longer any classification of leaders and 

subordinates, all of them have the same 

opportunity to be helpers and at the same time 

be the ones being helped. Therefore, in the 

concept of preparedness training, there is a need 

for a fusion of the roles of all elements in the 

academic community. The top leader during a 

disaster is the field coordinator, who may not be 

held by the top leadership, but carries a very 

important mission13. The entire academic 

community, from directors to security guards, 

and lowest level employees, must be involved 

in simulating real disaster situations, with 

reference to disaster scenarios that are made 

closer to real conditions 13.  

In the learning activities for the 

objectives of the training, there are 8 issues of 

learning activities, namely: objectives, 

competence of trainees, training participants, 

resource persons/facilitators, organizers of quiz 

training, games and bibliography. The 

academic community's understanding of basic 

disaster knowledge should be provided through 

courses. It can be general courses, compulsory 

courses, or local content courses. This is an 

academic guarantee for the process of achieving 

competency for students. Thus it is hoped that it 

can bring about the resilience of the academic 

community. Practical learning and games 

designed with the intention that students can 

have skills in disaster, which includes 

preparedness, emergency exercises, and 

preparing disaster management plans and 

contingency plans. Students are also expected 

to be able to apply disaster management skills 

well on campus and off campus. So it is 

expected that the outcome of the disaster 

learning process is the profile of graduates who 

have an insight into disaster risk reduction 14,13.  

For the entire academic community, 

especially lecturers and education staff, it is 

necessary to obtain sufficient disaster 

preparedness. Through design training and 

simulations that involve the entire academic 

community, it is hoped that it will provide a 

good understanding of preparedness to become 

a campus that is resilient to disasters. Thus it is 

necessary to design a good field gladiator 

structure. Several considerations in preparing 

the structure of the gladilapang include: the 

training process, training procedures, training 

methods and Training Program Plans (TPP).  

It is also necessary to design procedures 

for self-evacuation drills which consist of: 

natural, non-natural, social and disaster based 

on local wisdom. Self-evacuation procedures 

require an understanding of the common types 

of threats and potential disasters in Indonesia, 

early warning systems, drills for evacuation of 

earthquakes, tsunamis, building fires, 

landslides/subsidence, volcanic eruptions, 
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floods, etc. Included in local wisdom are 

disasters that are often found in the area but 

not/rarely found in other places, for example 

tidal floods, exposure to chemicals from 

laboratories, etc 15.  

The academic community also needs to 

be equipped with technical competence skills 

for emergency assistance during a disaster, for 

example first aid techniques, Basic Life Support 

(BLS), ambulation of disaster victims, 

identification of poisoning, etc. This practical 

knowledge is very useful when in a disaster 

emergency. Moreover, at that time there were 

no medical personnel present at the disaster site. 

Experience in several major disaster events 

shows that technical skills in emergency 

medical assistance like this are very useful in 

saving lives 13. 

The capacity of lecturers for disaster 

courses has an important role in efforts to 

reduce disaster risk. This means that capacity 

building is needed for lecturers to carry out 

disaster training according to the standard 

capacity of the teacher by using the modules 

that have been arranged. Because if they do not 

have good capacity, it will be difficult in efforts 

to reduce disaster risk 16. 

CONCLUSION 

The results showed that the modules 

that had been developed by conducting 

literature studies, FGDs and expert consuls had 

been tried out. The results of the analysis test 

show that the module can be used for disaster 

risk reduction (DRR) training for campuses. 

The importance of conducting training by 

paying attention to the 10 learning activities as 

disaster training competency standards. Still 

referring to the existence of disaster courses, the 

existence of disaster course lecturers, the 

competence of lecturer training, the existence of 

training modules for lecturers, the diversity of 

potential disaster sources. It is necessary to 

socialize disaster preparedness training 

modules in an effort to reduce disaster risk. 
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ABSTRACT 

 

The study aims to analyze the prevalence and determinants of stunting in children under two years of age 

in Tojo Una-Una District, Indonesia as focus location of stunting. The method is Cross-sectional study design, the 

sample of 300 children aged 0-23 months, stratified random sampling technique. Data collection in June-July 

2022. Stunting data was obtained by measuring body length using the length measuring board. The WHO-Antro 

2005 software was used to determine the Z-Score height per age. Univariate, bivariate, and multivariate analyzes 

used SPSS version 22.00. The Results of this research show that 33.7% of children under the age of two are stunted. 

Stunting in children under the age of two is associated with child age, birth weight, and food insecurity. In addition 

to a history of low birth weight (AOR=2.7, 95% CI: 1.2-5.7) and experiencing food insecurity (AOR=1.9, 95% 

CI: 1.1-3.5), children aged 12-23 months (AOR=3.5, 95% CI: 1.7-7.2) have a higher tendency to experience 

stunting than those who are not. The Conclusion is the prevalence of stunting which is more than 20 percent is a 

priority health problem that must be resolved by 2024. Interventions to reduce stunting by reducing the incidence 

of low birth weight, reducing food insecurity, managing birth spacing > 3 years, number of children less than 3, 

and breastfeeding. 

Keywords : Stunting, Low Birth Weight, Food Insecurity, Malnutrition, Child Health. 

https://doi.org/10.33860/jik.v16i4.2246 

 

 

 

INTRODUCTION 

Stunting is defined as an anthropometric 

measure of a child's height for age (HAZ) with 

a Z-score <-2 Standard Deviation from World 

Health Organization (WHO) standard 1. 

Stunting is a diagnostic category in assessing a 

child's nutritional status that was introduced in 

1973 by J. C. Waterlow. Stunting usually 

appears early in life, is a long-term linear 

growth obstacle, and is difficult to recover for 

further growth 2. According to UNICEF/WHO 

and the World Bank 1 there are approximately 

149 million stunted children worldwide, 

accounting for 22% of all children. The 

proportion of stunted children is concentrated in 

low-income (34.6%) and lower-middle-income 

(29.1%) countries. In 2020, more than half of all 

stunted children under the age of five lived in 

Asia, with Southeast Asia having the highest 

stunting prevalence (27.4%) 1. 
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Malnutrition, including stunting, is 

prevalent in Indonesia 3. According to Ministry 

of Health data, the prevalence of stunting in 

children aged five and under remains high, at 

30.8%4. Meanwhile, the Indonesian 

government hopes to reduce stunting to 14% by 

2024 5. According to the World Bank (2020), 

Indonesia has done less well than upper middle-

income countries and other countries in the 

region in terms of reducing stunting rates 6. 

Stunting prevalence varies by region in 

Indonesia, with provinces in eastern Indonesia 

having a higher prevalence of stunting than 

other regions 4,7. Central Sulawesi is one of the 

top ten provinces in Indonesia with the highest 

prevalence (28.2%), with Tojo Una-una district 

ranking fifth out of 14 districts 8. In 2023, Tojo 

Una-una Regency will be the focus location 

(locus) for integrated stunting reduction 

interventions 9. 

Stunting has serious consequences for 

children's physical and cognitive development, 

resulting in long-term health and well-being 

issues. Stunted children are more vulnerable to 

infectious diseases, and their cognitive 

development may be hampered, resulting in 

poor educational performance and lower 

productivity in adulthood 10,11. Understanding 

the factors that contribute to stunting is essential 

for developing effective interventions to 

prevent and reduce stunting in children.  

The most recent research from Rwanda, 

Gambia, Ethiopia, India, Uganda 12–16, and 

Indonesia 17,18 indicates that the causes of child 

stunting vary and are multifactorial. Stunting 

determinants include low birth weight 18–23, 

food insecurity 19,23–27, birth spacing 7,28–30, child 

age 31–34 number of children 35–38, and the 

inability to breastfeed exclusively 39–42. Stunting 

increased significantly in children living in 

households with three or more children under 

five years of age, households with 5-7 

household members, children whose mothers 

attended less than four antenatal care services 

during pregnancy, males, 12–23 months old, 

and low birth weight 43. Non-exclusive 

breastfeeding for the first 6 months, low 

household socioeconomic status, premature 

birth, short birth, low maternal height, low 

education, poor latrines, untreated drinking 

water, poor access to health care, and living in 

rural areas are all determinants of stunting in 

Indonesia 44,45.  A study in Central Sulawesi 

discovered that low birth weight, poor hand-

washing practices, and a lack of a latrine were 

risk factors for stunting 46–48.  

Despite the high prevalence of stunting in 

Tojo Una-Una district, limited research has 

been conducted on the determinants of stunting 

among children under two years of age. 

Therefore, this study aims to determine the 

prevalence of stunting and identify its 

determinants among children under two years 

of age in Tojo Una-Una district.  

METHOD 

This is a cross-sectional analytic study. 

Tojo Una-una District is the site of the research. 

As a stunting locus, there are 23 village areas 

spread across 9 sub-districts. There are three 

sub-districts on the mainland and six on the 

islands. Approximately thirteen to fourteen 

children under the age of two represent each 

village. The stratified random sampling 

technique was used to select the candidates. 

Nutrition workers who had received 5-day 

training collected measurement data. 

The locus of stunting in a sample of 300 

children aged 0-23 months. Data collected from 

the mothers of the study sample. The Data 

Technical Person in Charge checked the data for 

completeness and correctness. 

The dependent variable is children's 

nutritional status, which is classified into two 

categories: normal and stunting. This category 

is based on the results of calculating the z-score 

for HAZ (< -2 SD categorized as stunting) using 

the WHO-Antro 2005 software. The 

independent variables are divided into mother 

and child factors.  

Mother factors: the mother's age, 

mother’s education, type of delivery, drinking 

water source, family latrine ownership, 

ownership index, breastfeeding, breastmilk, 

food insecurity, number of children, delivery 

distance, residence, utilization of health 

facilities, smoking family. 

Child factors: child's gender, child's age 

in months, early breastfeeding initiation, birth 

length, low birth weight, supplementary 

feeding, receive growth stimulation, illness 

history, history of Acute Respiratory Illness 

(ARI), history of diarrhea, history of pulmonary 

tuberculosis, history of measles, history of 

intestinal worms, child condition during the 

study. 

Stunting data was obtained by 

measuring body length using the Length 

Measuring Board (LMB) and measuring age by 
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reading the birth certificate or the Maternal 

Child Handbook (MCH) of the respondent's 

child. Other data were obtained by filling out 

the cobocollect questionnaire. 

Data were analyzed in 3 stages. The 

first is univariate analysis to describe the 

frequency distribution of each variable. Second, 

bivariate analysis between the dependent 

variable and the independent variable to 

calculate the adjusted odds ratio (AOR), namely 

the relative risk between the stunting group and 

the normal group with a significant chi-square 

test p<0.05. The third multivariate analyzes 

used the backward logistic regression method. 

All analyzes were performed using SPSS 22.00 

software (IBM Corp, Armonk, NY, USA) with 

a 95% confidence interval (CI) and a 

significance p-value ≤ 0.05. 

Study ethical eligibility was obtained 

from the Ethics Commission of the Poltekkes, 

Ministry of Health, Palu Number 0010/KEPK-

KPK/IV/2022. 

 

RESULTS 

According to our findings (table 1), the 

prevalence of stunting in toddlers in the Tojo 

Una-una District stunting locus area is 33.7%. 

where it was discovered that the characteristics 

of the mothers of stunted children were mostly 

aged 20 years or more (34.5%), had an 

education period of less than 9 years (35.0%), 

gave birth to their children normally (33.8%), 

did not breastfeed their children (40.1%), 

having more than 3 children (41.8%), and 

having a distance of 3 years or less (42.6%)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

their children had a higher incidence of 

stunting. Mothers who use improved drinking 

water sources (34.5%), own family latrines 

(34.2%), have a middle down ownership index 

(37.0%), have food insecurity (44.4%), live on 

islands (35.4%), and do not smoke (40%) have 

a higher incidence of stunting in their children. 

In our findings also found that food 

diversity in children under two years of age in 

the stunting locus is still less diverse, with 

children under two years of age consuming 

animal protein sources only 32.0% and 

vegetable protein sources only 9.3%. Drinking 

milk other than breast milk was 23.0%, 

consuming vegetables as sources of vitamin A 

only 8.3%, dark green vegetables only 19. 3%. 

Intake of fruit sources of vitamin A only 3.0%, 

but children under two years of age who had 

consumed snacks such as crackers or cheese 

balls were as much as 9.7%.  

The most stunted children were aged 

12-23 months (42.3%), initiated early 

breastfeeding (35.0%), born less than 48 cm 

(37.3%), born with low birth weight (47.2%), 

given supplementary feeding (39.7%), 

receiving growth stimulation (37.8%), having a 

history of illness (33.9%), both history of ARI, 

diarrhea, lung tuberculosis, and intestinal 

worms, and children who were in mild pain 

(41.9%). According to the bivariate analysis 

from statistical chi-square test showed a relation 

between stunting in children under two years 

with breastfeeding (p=0.020), food insecurity 

(p=0.42), and child’s age (p=0.001) (table 1). 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Respondent characteristics and cross tabulation with stunting prevalence 

Variable Nutritional Status p-value 

Stunting Normal 

n (101) % n (199) %  

Mother’s characteristics      

Mother’s age (year)      

<20  12 28.6 30 71.4 0.451 

≥20 89 34.5 169 65.5  

Mother’s education      

<9 years 72 35.0 134 65.0 0.486 

≥9 years 29 30.9 65 69.1  

Type of delivery      

Normal 93 33.8 182 66.2 0.854 

Sectio Secarea 8 32.0 17 68.0  

Breast milk      

Not exclusive 68 33.0 138 67.0 0.863 

Exclusive 31 33.0 63 67.0  

Breastfeeding      

No 59 40.1 88 59.9 0.020* 

Yes 42 27.5 111 72.5  
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Number of children      

>3 children 23 41.8 32 58.2 0.157 

≤3 children 78 31.8 167 68.2  

Delivery Distance      

≤3 years 29 42.6 39 57.4 0.075 

>3 years 72 31.0 160 69.0  

Utilization of health facilities    

No 12 33.3 24 66.7 0.964 

Yes 89 33.7 175 66.3  

Drinking water Source      

Not Improved 5 22.7 17 77.3 0.259 

Improved 96 34.5 182 65.5  

Family Latrine Ownership      

No 32 32.7 66 67.3 0.796 

Yes 69 34.2 133 65.8  

Ownership index      

Middle down 57 37.0 97 63.0 0.208 

Middle to above 44 30.1 102 69.9  

Food insecurity      

Yes 28 44.4 35 55.6 0.042* 

No 73 30.8 164 69.2  

Residence      

Island 80 35.4 146 64.6 0.267 

Non-island 21 28.4 53 71.6  

Smoking family      

No 8 40.0 12 60.0 0.535 

Yes 93 33.2 187 66.8  

Child’s characteristics      

Child age (month)      

0-6 18 27.3 48 72.7 0.001** 

7-11 12 18.2 54 81.8  

12-23 71 42.3 97 57.7  

Early Breastfeeding Initiation    

No 43 30.7 97 69.3 0.599 

Yes 56 35.0 104 65.0  

Birth Length      

<48 cm 28 37.3 47 62.7 0.438 

≥48 cm 73 32.4 152 67.6  

Low birth weight      

Yes 17 47.2 19 52.8 0.067 

No 84 31.8 180 68.2  

Supplementary feeding      

No 53 29.6 126 70.4 0.070 

Yes 48 39.7 73 60.3  

Receive growth stimulation      

No 39 28.7 97 71.3 0.096 

Yes 62 37.8 102 62.2  

Illness history      

No 14 32.6 29 67.4 0.868 

Yes 87 33.9 170 66.1  

History of ARI      

No 60 30.9 134 69.1 0.174 

Yes 41 38.7 65 61.3  

History of diarrhea      

No 92 33.5 183 66.5 0.797 

Yes 9 36.0 16 64.0  

History of pulmonary tuberculosis    

No 100 33.6 198 66.4 0.642 

Yes 1 50.0 1 50.0  
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*p < 0.05; **p < 0.001 

 

Table 2 presents the results of the 

multivariate analysis where showed that 

children aged 12-23 months are 3.5 times more 

likely to experience stunting (95% CI 1.7-7.2) 

than children aged 0-6 months. Children under 

two years of age who were born with low birth 

weight were 2.7 times more likely to experience 

stunting (95% CI 1.2-5.7) compared to them 

who were born with normal weight. Children 

under two years of age who experience food 

insecurity are likely to experience stunting 1.9 

times (95% CI 1.1-3.5) compared to them who 

do not experience food insecurity.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

The stunting rate in children under two 

years of age is one of the most important health 

indicators globally 37. The prevalence of 

stunting under two years of age in the stunting 

locus area of Tojo Una-una District in 2022 in 

this study is 33.7%. In other studies, the results  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of a survey on the nutritional status of 

Indonesian children under five conducted by the 

Ministry of Health of the Republic of Indonesia 

showed that there was an increase in the 

prevalence trend of child stunting in Tojo Una-

Una District from 29.4% 49 in 2021 to 31.3% 50 

in 2022 or an increase of 1.9% in a year. The 

results of this study indicate that the incidence 

History of measles      

No 87 33.7 171 66.3 0.961 

Yes 14 33.3 28 66.7  

History of intestinal worms      

No 97 33.4 193 66.6 0.666 

Yes 4 40.0 6 60.0  

Child condition during the study    

Mild pain 18 41.9 25 58.1 0.219 

Healthy 83 32.3 174 67.7  

Total 101 33.7 199 66.3  

Table 2. Multivariate Analysis of Determinants of Stunting in Children Under Two Years Age in 

Indonesian District. 
Variables p-value AOR 95%CI 

Lower Upper 

Child age     

0-6 reff  1.0   

7-11 0.105 1.7 0.9 3.4 

12-23 0.001** 3.5 1.7 7.2 

Low birth weight     

No reff 1.0   

Yes 0.011* 2.7 1.2 5.7 

Food insecurity     

No reff 1.0   

Yes 0.034* 1.9 1.1 3.5 

Number of children     

>3 children reff 1.0   

≤3 children 0.136 1.6 0.9 3.0 

Birth spacing     

≤3 years reff 1.0   

>3 years 0.066 1.7 1.0 3.1 

Breastfeeding     

No reff 1.0   

Yes 0.168 1.4 0.9 2.4 
*p < 0.05; **p < 0.001 

 

 



558 

of stunting is significantly increasing in 

children born with a body weight <2500 gram, 

have a low level of food security, and are aged 

12-23 months. 

This study shows that the strongest 

predictor of stunting is in Tojo Una-Una 

districts is child’s age. This study found that 

children under the age of 12-23 months had a 

significantly increased likelihood of 

experiencing stunting compared to children 

aged <12 months. Other study shows that the 

difference in body length between normal birth 

weight babies and low birth weight babies is 

increasingly visible starting from the age of 12 

months until reaching the age of 2 years 51,52. 

Inadequate growth with increasing age can be 

associated with the transition of feeding from 

exclusive breastfeeding to complementary 

foods 53. Problems with child growth will occur 

if continued breastfeeding is not accompanied 

by adequate complementary breastfeeding 

based on age. An increase in the need for 

nutrients if accompanied by an insufficient 

intake of nutrients can cause a slowdown in 

growth 54,55. In addition, exposure to various 

diseases and conditions as a consequence of 

increasing age, such as exposure to poor food 

hygiene and environmental sanitation, can have 

an impact on slowing growth 53. As a result, 

adequate nutrition and a healthy environment 

are important during this critical period to 

promote healthy growth and development of the 

children. 

This study shows that one of the strong 

predictors of stunting in Tojo Una-una is low 

birth weight of the baby which is in line with the 

findings of previous studies 45,56–58. Studies in 

Indonesia, Rwanda, Malawi, India, Africa 18–23, 

Pakistan and Tanzania have also consistently 

demonstrated that low birth weight is a major 

risk factor for stunting 22,59–61. A study in Tojo 

Una-una shows that low birth weight is 2.7 

times more likely to experience stunting (95% 

CI 1.2-5.7) with children under two years of age 

who are born with normal weight, relevant to a 

study by Aryastami, et al (2017) which shows 

that babies born with low birth weight are 1.74 

times more likely to experience stunting (95% 

CI 1.38-2.19) compared to babies born with 

normal weight 45. Stunting usually begins in 

pregnancy, so the possibility of low birth weight 

babies experiencing underweight tends to 

persist in early childhood. The growth of low 

birth weight babies is reported to tend to be 

lower than normal birth weight babies 51,52. The 

growth that is not optimal during the perinatal 

period is a contribution from maternal 

malnutrition. However, in the postnatal period, 

these growth disturbances can be corrected by 

optimal feeding practices 53,56. Therefore, in the 

postnatal period, if food intake (nutrients) is 

insufficient, compounded by unhealthy 

environmental conditions, toddlers will be 

susceptible to infectious diseases, which will 

reduce the body's ability to absorb nutrients and 

ultimately interfere with growth 53. Birth weight 

is a strong predictor of stunting 48, as a result 

fulfillment of maternal nutritional intake before 

and during pregnancy is optimized so that 

children do not experience low birth weight, in 

this way it is hoped that the incidence of 

stunting will also decrease.  

Lack of nutritional intake in children 

and mothers can be triggered by a low level of 

food security in the family. This study also 

shows that another strong predictor of stunting 

is family food security. Other studies have 

reported that the relationship between 

socioeconomic level and the incidence of 

stunting is generally mediated by food security 
62,63. In addition, a low level of food security 

will have an impact on low food diversity in 

toddler food intake 62,64. The characteristics of 

complementary foods for children under two 

years of age are reflected in the diversity of 

foods that are still lacking in variety. 

Concerning stunting, the intake of animal 

protein sources for under-fives such as beef, 

chicken, fish, and eggs is still very low or less 

than 50%. Findings in Northern Ethiopia 

protein intake is very low 65. Likewise, in areas 

in Indonesia where the prevalence of stunting is 

high, intake of animal protein is only 19.3% 66. 

It also includes that food diversity also greatly 

influences the incidence of stunting in 

children67,68. Low dietary diversity is related to 

stunting. A study by Hlaing LM (2016) 

recommended local food-based complementary 

foods which were developed to increase 

problematic nutritional intake in children aged 

12-23 months. Nutrients Ca, Zn, niacin, folate, 

and Fe are nutrients that do not achieve 100% 

of the recommended nutrient intake even when 

the diet is optimized. Chicken liver and 

anchovies are locally available nutrient-dense 

foods that will fill these nutritional gaps, 

however, alternative interventions, such as 

fortification, are still needed to ensure an 

adequate supply of all the required nutrients 69. 

In line with Harper A (2022), this study 
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suggests that interventions that can improve 

household food security and nutritional status 

during the periconception and antenatal periods 

can reduce the prevalence of low birth weight 

and stunting in children 59. Therefore, ensuring 

family food security is essential in preventing 

stunting and promoting healthy growth and 

development in children. 

The results of this study indicate the 

importance of interventions to address these 

factors. Interventions focus on a multi-sectoral 

approach to address stunting effectively 70. 

Strengthen the family planning program 

because larger families also have a higher risk 

of having stunted children 71. The role of 

midwives and the implementation of 

sustainable midwifery care can help this 

program be implemented 72,73. Specific 

intervention behavior in preventing stunting 

even in post-disaster conditions is breastfeeding 

for up to 2 years 39. These interventions are 

expected to improve the socioeconomic status, 

sanitation, and hygiene. In addition, it is 

necessary to carry out agricultural development 

interventions to improve nutrition which will 

increase family food security, especially for 

households with many members and 

households with more than two children under 

five. 

CONCLUSION 

The determinants of stunting of 

children under two years are children aged 12-

23 months, low birth weight, food insecurity, 

birth spacing between children less than 3 years, 

number of children over 3, and not 

breastfeeding. It is suggested to program 

implementers that stunting prevention 

campaigns be carried out as early as possible for 

pregnant women, and pre-conception mothers, 

to arrange the spacing of children more than 3 

years and the number of children not to exceed 

3 children, through the family planning 

program. The role of midwives and the 

implementation of sustainable midwifery care 

can help this program to be implemented. To 

effectively address stunting, interventions 

should take a multi-sectoral approach. These 

interventions are intended to improve 

socioeconomic conditions, sanitation, and 

hygiene. 
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ABSTRACT 

ARI cases in the Banten area were 48,621 (53%). The age group that is most at risk of 

developing ARI is children under five (1-4 years) at 8.0%. The purpose of this study was to see the 

effectiveness of music therapy in reducing cough intensity. Quasi-experimental research method with 

pretest-posttest with the control group. The study sample consisted of 36 respondents (intervention and 

control groups). Inclusion criteria were patients with ARI, toddlers and preschoolers. place of research 

in the Banten regional hospital. Instruments are a scale for scoring cough and music Lullabies. 

Intervention and observation for the control group were carried out for 30 minutes 3 times with a pre 

and post-test. The analysis was carried out by frequency test and correlation test. Pre and post-cough 

intensity scores were analyzed using the dependent t-test. The results showed that Lullaby music therapy 

was effective on the cough intensity of children under five with ISPA  (p<.05). Music therapy with 

complete administration has an effect on cough intensity (P<.05). Conclusion, music therapy is effective 

in reducing the cough intensity of toddlers with ARI. 

Keywords : Music Therapy, Cough Intensity, ARI 
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INTRODUCTION 

 
The incidence of acute respiratory 

infections (ARI) in Indonesia is 4.4% with a 

total of 1,017,290 sufferers, and in the Banten 

region, it is 53% with a total of 48,621 sufferers. 

The age group that is most at risk for ISPA 

occurs in toddlers (1-4 years) at 8.0%.1.  

ISPA is grouped into three groups 

including mild, moderate, and severe ISPA. The 

mild group of ARI describes that the child has a 

cough, hoarseness, runny nose, fever or fever, 

and body temperature over 37 degrees. 

Symptoms of cough rarely or once in a while. 

The picture of moderate ISPA is stated by the 

child suffering from symptoms of respiratory  

problems such as moderate cough frequency, 

fast breathing (>60x per minute), body 

temperature exceeding 39 degrees Celsius, 

breathing sounds like snoring, earache or pus 

coming out of the ear canal, and red spots on the 

skin that looks like measles. The picture of 

severe ARI is expressed by complaints that the 

child is worried and fussy, symptoms of severe 

cough, difficulty breathing, lips or skin that turn 

blue, decreased consciousness, snoring breath 

sounds, looks restless, respiratory movements 

are visible, there is a pull on the chest wall, and 

a rapid pulse exceeds 160 beats per minute 2. 

The worst symptom of ARI is 

coughing. Coughing can reduce other children's 

activities such as playing, eating and sleeping. 

This happens because when a child coughs, 
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there is a very strong reflex in the chest muscles 

and diaphragm muscles to expel secretions. 

Likewise, if there is a chronic cough, namely a 

cough that has symptoms for more than eight 

weeks. This cough is usually a sign or symptom 

of other, more severe diseases such as asthma, 

tuberculosis, bronchitis and soon3 . Respiratory 

disorders that trigger coughing are due to the 

invasion of pathogenic germs which interfere 

with the immune system and trigger an 

inflammatory response in the respiratory tract. 

Inflammation of the lining of the respiratory 

tract produces secretions and stimulates a reflex 

mechanism to expel these secretions. These 

acute respiratory infections (ARI) include 

pharyngitis and sore throat. The viruses that 

most often cause ARI are respiratory syncytial 

virus (RSV) and influenza which cause cough 

symptoms 2.  

Cough symptoms that appear to 

interfere with the child's respiratory tract need 

to be handled properly, namely 

pharmacological therapy and complementary 

therapy, namely music therapy. If not taken 

seriously, this respiratory tract disorder can 

have an impact on larger diseases such as 

bronchopneumonia and pneumonia4. 

Respiratory disorders that develop from ARI, 

namely Bronchopneumonia. This disease is an 

inflammatory process that results in increased 

secretion production which is more than mild 

ARI symptoms and causes more severe clinical 

manifestations including the amount of secreted 

secretions5. Another respiratory problem is 

pneumonia. This disease occurs due to an 

inflammatory process in the lung tissue or what 

is commonly called the lung parenchyma which 

can affect toddlers due to microbial invasion. 

Symptoms of this disease also show the 

presence of sputum secretion and produce a 

cough reflex 6. 

ISPA disease has the potential to 

become severe, so it is necessary to pay 

attention to the handling mechanism. One of the 

interventions being considered is an attempt to 

treat cough. Cough symptoms can use 

pharmacological therapy and non-

pharmacological therapy (complementary 

therapy). Pharmacological therapy that can be 

used is Bromhexine HCl, N-acetylcysteine, 

Glyceryl guaiacolate or guaifenesin (GG), 

Potassium iodide or Potassium iodide (KI) and 

Ammonium chloride while non-

pharmacological therapy is music therapy 7. 

Pharmacological therapy based on medical 

therapy that has been used is still not the full 

authority of a nurse. In addition, 

pharmacological therapy cannot be given for a 

long time. Several complementary therapies can 

be done independently, one of which is music 

therapy. Music therapy is not therapy to address 

the source of the disease but to relieve cough 

symptoms experienced by patients 8–10.  

Music therapy is a therapy that uses 

regulated or controlled music for clinical 

changes. This therapy is also often done and has 

a very low risk. Music therapy is feasible for 

patients with other respiratory disorders and has 

been tested by previous investigators. 

Interventions in music therapy can be in the 

form of listening to music, singing and so on 11.  

Previous information that music 

therapy also provides relaxation for children, 

the rhythm of music can create a pleasant 

atmosphere and is known to affect emotional, 

academic, and social interaction processes 12. 

This therapy can also be applied to children who 

suffer from asthma. Previous research states 

that music therapy provides a positive response 

or impact for children and can help speed up the 

recovery process for their illness so that 

children will be discharged from the hospital 

more quickly 13.  

Various types of music that can be 

enjoyed include classical music, rock, jazz, 

blues, metal and so on. Several types of music 

can be used for music therapy, especially for 

children, namely classical music. An example is 

lullaby music. Lullaby music is often used to 

help the healing process in children, this music 

is included in the classical music of Brahma or 

Mozart. This music can regulate children's 

behaviour to be able to focus on themselves and 

also soothe them emotionally 14.  

Lullaby music is one of the best music 

for children. This music is used as a therapy that 

can improve and stabilize children's respiratory 

conditions and can help increase weight in 

premature babies 15. Giving music therapy 

varies greatly from 15 minutes, 20 minutes, and 

30 minutes 16–18. 

Previous information stated that of the 

eight respondents who were given murotal 

therapy treatment, it was shown that most of the 

respondents in the treatment group had 

experienced a significant decrease in 

respiratory rate. The difference in decreased 

respiratory rate is six to twenty times per 

minute. The average reduction in respiratory 

rate in the treatment group was fourteen breaths 
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per minute. Whereas the eight respondents in 

the control group showed that most of the 

respondents experienced a decrease in 

respiratory rate, but the decrease in respiratory 

rate was less significant, namely between two to 

four times per minute, and some even 

experienced an increase in respiratory rate two 

to six times per minute. The average decrease in 

Respiratory Rate is zero points five times per 

minute. The results of the analysis using the 

Wilcoxon test showed a significant value with 

p<.001 19.  

The novelty of this study is providing 

lullaby music therapy interventions for 

children, especially for anal toddlers who have 

ARI. This music therapy is to reduce the 

intensity of coughing. So the purpose of this 

study was to assess the effectiveness of music 

therapy in toddlers with ARI with intervention 

and control patients. The hope is that cough 

symptoms can be minimized. Mothers can also 

care for their children by applying music 

therapy independently.  

 

METHOD 

 
The research design used in this study 

was Quasi Experiment with a pretest-posttest 

with a control group research design, where 

there were two groups, namely the intervention 

group and the control group as a comparison 

group. The population of this study were 

toddlers with ARI who were hospitalized. The 

number of samples was calculated using the 

Federer formula so that the sample for this study 

was taken based on a population of 36 

respondents (intervention and control groups). 

Inclusion criteria were patients with ARI, 

patients with toddler and preschool age, and 

parents of children who were willing to be 

respondents and did not have the disease 

complications. Meanwhile, the exclusion 

criteria were patients under 1-year-old who 

were not willing to be respondents and patients 

with hearing loss. The sampling technique used 

purposive sampling. 

The study was conducted at the Banten 

Hospital for 2 months (March-April 2023). The 

research instrument consisted of demographic 

data (identity, gender, age, length of stay, ward 

environment), music therapy SOPs and a scale 

for scoring cough adopted from previous 

researchers 20. 

The trial of lullaby music therapy which 

was given to the intervention group with a 

duration of 30 minutes was carried out 3 times 

a day with a music volume of 40 dB. Pre-test 

and post-test cough intensity scale with a scale 

for scoring cough for the intervention group and 

the control group with observation. The 

duration of the observations of the intervention 

group and the control group was measured by 

implementation and it was concluded that it was 

complete, complete with pauses or incomplete. 

The control group had no treatment, only 

observations were made. The observation was 

only for measuring the child's cough intensity 

for 30 minutes, then measuring the cough 

intensity again in the post-test period. 

Observation events are declared complete, 

complete with pauses or incomplete. It is 

necessary to group observation activities 

considering the many inhibiting factors, namely 

the administration of drug therapy, the oxygen 

tube being detached and the child no longer 

wanting to be observed or given music therapy. 

Analysis using the SPSS 21 application 

for Windows. Data were analyzed by frequency 

test and correlation test. Numerical data is the 

score of cough intensity pre and post-test which 

is done by t-test dependent test. The data 

normality test was carried out with the Shapiro-

Wilk test. The results of normal data 

distribution P-Value > 0.05 so the correlation 

test uses the dependent t-test. 

This research has gone through an 

ethical test. The ethical test study has been 

carried out and declared to have passed ethics 

with a number: 189/KEPK-TJK/III/2023.  

 

RESULTS  
Table 1. Distribution of the Characteristics of 

Toddlers with ISPA (n = 36). 

Variable Intervention 

Group 

Control 

Group 

n (%) n (%) 

Age   

1-3 years 11 (61.1%)  14 (77.8%) 

3-5 years 7 (38.8%) 4 (22.2%) 

Total 18 (100%) 18 (100%) 

Gender   

Man 12 (66.7%) 10 (55.6%) 

Woman 6 (33.3%) 8 (44.4%) 

Total 18 (100%) 18 (100%) 

Long sick   

 < 3 day 8 (44.4%) 2 (11.1%) 

 > 3 day 10 (55.6%) 16 (88.9%) 

Total 18 (100%) 18 (100%) 
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Table 1 shows the distribution of the 

characteristics of respondents in the 

intervention group, the highest age of the 

respondent, namely 1-3 years old, was 11 

(61.1%), the most sex was male, 12 (66.7%) and 

the longest illness was > 3 days, totalling 10 

(55.6%) ). The control group with the most age 

was 14 (77.8%), the most gender, namely men, 

was 10 (55.6%), and the highest length of 

illness was 16 (88.9%). 

Table 2 Distribution of Music Therapy 

Intervention Group and Observation 

Control Group in Toddlers with ISPA (n = 

36). 
Giving music therapy 

intervention group 

n (%) 

The First Therapy is Given by:  

Complete 17 (94.4%) 

Finish with Pause 1 (5.6%) 

Total 18 (100%) 

The Second Therapy is Given 

by: 

 

Complete 17 (94.4%) 

Not Finished 1 (5.6%) 

Total 18 (100%) 

The Third Therapy is Given 

by: 

 

Finish 16 (88.9%) 

Finish with Pause 2 (11.1%) 

Total 18 (100%) 

The First Observation of The 

Control Group Was Carried 

Out by 

 

Complete 16 (88.9%) 

Finish with Pause 1 (5.6%) 

Not Finished 1 (5.6%) 

Total 18 (100%) 

Observation of The Two 

Control Groups Was Carried 

Out by 

 

Complete 17 (94.4%) 

Finish With Pause 1 (5.6%) 

Total 18 (100%) 

Observation of The Three 

Control Groups Was Carried 

Out by 

 

Complete 17 (94.4%) 

Finish With Pause 1 (5.6%) 

Total 18 (100%) 

Table. 2 shows the provision of music 

therapy in the intervention group and the control 

group observation in toddlers with ARI. Most 

giving of music therapy is given thoroughly in 

both the first the third therapy. Then the most 

observations in the control group were carried 

out thoroughly both in the first the third 

observation.

Table 3. Effect of Complete Music Therapy in the Intervention Group on Cough Intensity in Toddlers 

with ISPA (n = 17). 

Variable n Mean ± SD p-value mean difference 

(CI 95%) 

Complete music 

therapy 

    

Pre-test 1 17 .64 ± 0.862 .007 .6 (0.204-1.090) 

Post-test 1 

Pre-test 2 17 .94 ± 0.712 .001 .9 (0.444-1.438) 

Post-test 2 

Pre-test 3  17 1.37 ± 0.619 .000 1.3 (1.045-1.705) 

Post-test 3 

Table 3 describes the first to third music therapy 

given completely to toddlers with ARI. The 

results of the pre-test and post-test showed a 

significant relationship (p-value <.05). The 

mean difference between the first and third 

treatments ranged from .64 - 1.37. The 95% CI 

was .204-1.090, the second therapy was 95% CI 

was 0.444-1.438, and the third therapy was 95% 

CI was 1.045-1.705. 

 

Table 4. Effect of Control Group Observation on Cough Intensity in Toddlers with ISPA. 

Variable n Mean ± SD P-value Mean difference 

(CI 95%) 

Observasi      

Pre-test 1 16 .18 ± 1.109 .509 .1 (-.403-.778) 

Post-test 1 

Pre-test 2 17 .23 ± 0.970 .332 .2 (-.264-.734) 

Post-test 2 
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Pre-test 3  17 -.17 ± 1.237 .565 -.1 (-.812-.459) 

Post-test 3 

 

Table 4 describes the first to third observations 

given completely to toddlers with ARI. The 

results of the pre-test and post-test have a 

significant relationship (p-value> .05). The 

difference in mean of the first to third therapy 

ranged from .18 - -.17, and the 95% CI value 

was -.403-.778, the second therapy was 95% CI 

was -.264-.734, and the third therapy was 95% 

CI was -.812-.459. 

 

Table 5. Effect of Music Therapy on Cough Intensity in Toddlers with ISPA (n = 36) 

Variable n Intervention Group n Control group 

Mean ± SD p-value Mean Difference  

(CI 95%) 

 Mean ± SD p-value Mean Diffrence 

(CI 95%) 

Pre-test 1 

Post-test 1 

18 2.56 ± .616 .007 .6 (.188-1.034) 18 4.94 ± .707 .386 .2 (-.305 – .749) 

Pre-test 2 

Post-test 2 

18 2.28 ± .752 .000 .9 (.584-1.305) 18 5.22 ± .808 .331 .2 (-.247 – .691) 

Pre-test 3 

Post-test 3 

18 2.67 ± .485 .000 1.3 (1.038-1.629) 18 5.00 ± .907 .564  -.1 (-.764 – .430) 

Table 5 shows a significant difference in the 

mean score of cough intensity in the 

intervention group before and after being given 

music therapy. The pre-test and post-test results 

showed a significant relationship (p-value 

<.05%) 95% CI was .188-1.034. In the second 

act, the 95% CI was .584-1.305 and in the third 

act, the 95% CI was 1.038.-1.629 

 

DISCUSSION 

 
The results of the current study show that 

music therapy has an effect on the cough 

intensity of toddlers with ARI. Previous 

information that music therapy affects the 

oxygen saturation of patients with respiratory 

problems. Music therapy has a short-term 

positive effect on the problem breathing like 

coughing and has no side effects long-term and 

this therapy can also be given to children who 

are resistant to treatment approaches 21. 
Other music therapy such as murotal 

therapy can be used to restore the baby's 

breathing function with significant value. This 

therapy also provides a calming and comforting 

effect on children. In addition, this therapy is 

one of the most accessible media to help the 

healing process of the disease19. 
Sound can reduce stress hormones in 

children, activate natural endorphins, increase 

feelings of relaxation, divert attention from fear 

and can correct abnormal breathing frequencies. 

When a child reaches a point of comfort that is 

felt, it will affect the body's production of 

endorphins, this will make the body's system 

improve, and the respiratory rate will also 

improve. The comfort that is felt will affect the 

body's production of endorphins, this will 

improve the body's system, and the respiratory 

rate will also improve 19,22.  

This music therapy has also been shown 

to show changes in respiratory rate with a 

significance value of 0.04 (p-value <0.05) 

which is highly related to the incidence of 

coughing in children where the sound of music 

increases vital signs such as respiratory rate in 

infants and gets a relaxing effect from the 

sound. In this case, the study mentions a 

decrease in respiratory frequency so that cough 

symptoms can be overcome by giving music 

therapy 23.  

Another thing that was informed by 

previous researchers is that music has an 

effect on oxygen saturation. Music has a 

short-term positive effect on respiratory 

problems in meeting oxygen needs. The 

lighter the intensity of the cough, the more 

oxygen the child needs to be fulfilled. This 

triggers more oxygen saturation in the 

body's tissues 24.  Music therapy has no 

effect on children who are resistant to one 

drug therapy 

Changes in cough intensity are 

reflected by the value of the frequency and 
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depth of breathing and other vital signs23. 

The occurrence of these changes is the 

impact of musical stimulus on the 

vestibulocochlear nerve. Sound waves 

delivered by music are captured by the 

coclearis and vestibulocochlear nerves. 

Then the waves are sent to the thalamus and 

produce a response, namely frequency 

following response (FFR). Another effect is 

that the release of adrenaline hormones is 

inhibited and releases endorphins in the 

body. The impact makes the respiratory and 

heart muscles relax and is automatically 

controlled. So that people feel better in 

breathing, decreased cough intensity, and 

decreased heart rate. These changes are the 

influence of the relaxing effect of the sound 

of music that children enjoy. The emergence 

of these changes is stated that music can 

control coughing attacks 25.  

Likewise, the maximum effect of 

music can be obtained if the duration of 

giving music is fulfilled according to the 

results of previous observations. Based on 

the results of research that has been done 

that the first to third music therapy by 

giving complete music therapy gives the 

maximum effect on cough intensity.  

This is supported by previous 

information that some of the children will 

enjoy and listen to music without fully 

realizing the effects of music that will arise. 

Music is a healing medium that can produce 

effects on the mental and physical. Music 

can mask unpleasant feelings, slow down 

and balance brain waves, affect feelings, 

affect heart rate, pulse, respiration and 

blood pressure, as well as reduce muscle 

tension and improve body movement and 

coordination10,21.  
Music can also increase the level of 

endorphins in the body. The effect of soft music 

on children's brain development has a positive 

influence on the maturation process of 

children's brain development. When a child 

listens to music, he can regulate his pulse and 

respiratory rate, and the electrical resistance of 

the child's skin and blood vessels will change, it 

has even been proven that the heart rate will 

adjust to the rhythm he hears, so the child will 

enjoy the music he is hearing21. 

These results are supported by previous 

information which says that when children are 

given music therapy they will get their own 

experience and pleasure. It is proven that 

children want and enjoy music therapy to help 

with the treatment process 26. 

But sometimes children also refuse to 

be given music therapy. Previous studies and 

information state that children who are sick and 

hospitalized (hospitalized), are very vulnerable 

to stress, experience a change in condition from 

healthy to sick and a boring environment, 

limited coping mechanisms. Anxiety in children 

due to hospitalization occurs due to bodily 

injuries, pain, ward conditions, medical 

procedures and separation. The childcare room 

is facilitated with a playroom so that it is even 

more relaxed accompanied by music 27. 

 

CONCLUSIONS  

 

This study shows that music therapy is 

effective in reducing cough intensity in toddlers 

with ARI. Music therapy given thoroughly for a 

predetermined duration has an effect on cough 

intensity in toddlers with ARI. This research 

supports providing education to parents in 

applying music therapy. The results of the 

current study are used as a consideration for the 

hospital to add independent interventions to 

improve the quality of health services. It is 

hoped that it can become a source of 

information for the wider community regarding 

the effectiveness of music therapy on cough 

intensity in toddlers by supporting research to 

develop related topics for further research. 

 

CONFLICTS  OF  INTEREST 

The authors  declare no conflict of interest 

REFERENCE 

1.  Kementrian Kesehatan RI. Laporan 

Nasional Riskesdas 2018. Kementrian 

Kesehatan RI, Jakarta: Balitbangkes; 

2018.  

2.  Lestari Y, Subardiah I, Haryanti RP. 

Keperawatan anak I. 1st ed. Redaksi T, 

editor. Pekalongan; 2022.  

3.  Suswitha D, Arindari DR, Aini L, 

Astuti L. Pemanfaatan jahe madu terapi 

komplementer pada penyakit infeksi 

saluran pernafasan akut (ISPA) di Desa 



575 
 

Bangun Sari Kecamatan Tanjung Lago. 

J Malahayati [Internet]. 

2022;5(7):2266–74. Available from: 

https://ejurnalmalahayati.ac.id/index.p

hp/kreativitas/article/view/6329/pdf 

4.  Mujiati S, Hidayati IR, Atmadani RN. 

Effect of cough medicine advertisement 

on electronic media towards self-

medication. J Ilm Kesehat Sandi 

Husada [Internet]. 2022;11(2):113–24. 

Available from: https://akper-

sandikarsa.e-

journal.id/JIKSH/article/view/695 

5.  Smeltzer SC, Bare BG, Hinkle JL, 

Cheever K. Brunner & Suddarth 

textbook of medical-surgical nursing. 

Jakarta: Wolters Kluwer Health; 2018.  

6.  Ifalahma D, Sulistiyanti A, Arini  liss 

dyah dewi. Pengetahuan ibu tentang 

pneumonia pada balita di puskesmas 

Jatinom Klaten. J midwifery Heal Sci 

[Internet]. 2022;2(2):102–10. 

Available from: 

https://ojs.udb.ac.id/index.php/ovum/ar

ticle/view/2368 

7.  Imani  lisna nur, Lestari K, 

Mulyaningsih W. Review Artikel: 

Kajian Farmasi Klinis Penggunaan 

Obat Batuk “X” Dengan Kandungan 

Bromheksin HCl Untuk Pengencer 

Dahak Pada Anak. J Pharm Sci 

[Internet]. 2023;6(1):315–21. 

Available from: 

https://www.researchgate.net/publicati

on/368588834_Kajian_Farmasi_Klinis

_Penggunaan_Obat_Batuk_X_Dengan

_Kandungan_Bromheksin_HCl_Untuk

_Pengencer_Dahak_Pada_Anak 

8.  Witusik A, Pietras T. Music therapy as 

a complementary form of therapy for 

mental disorders. Pol Merkur Lek 

[Internet]. 2019;47(282):240-243. 

Available from: 

https://pubmed.ncbi.nlm.nih.gov/3194

5027/ 

9.  Segall LE. Music Therapy and 

Wellness. In: Music therapy : Research 

and evidance Practice [Internet]. USA: 

Elsevier Inc. All; 2018. p. 111–24. 

Available from: 

https://www.sciencedirect.com/science

/article/abs/pii/B978032348560900008

5 

10.  Hawgood S. Health benefits of music 

therapy [Internet]. 1st ed. London: 

Peterson Family Foundation; 2019. 

Available from: 

https://petersonfamilyfoundation.org/n

ews/health-benefits-of-music-therapy/ 

11.  Suardana IW, Marthasari NKP, Dewi 

PIS, Widiarta GB. Aplikasi terapi 

komplementer bagi tenaga kesehatan 

[Internet]. Martini M, editor. Bali: 

media sains indonesia; 2022. Available 

from: 

https://www.researchgate.net/publicati

on/362152881_Aplikasi_Terapi_Kom

plementer_Bagi_Tenaga_Kesehatan 

12.  Padila, Setiawati, Inayah I, Mediani  

henny suzana, Suryaningsih C. Emosi 

dan hubungan antara sebaya pada anak 

tunalaras usia sekolah antara terapi 

musik klasik (mozart) dan murrotal 

(surah ar-rahman). J Keperawatan 

Silampari [Internet]. 2020;3(2):752–

63. Available from: 

https://journal.ipm2kpe.or.id/index.php

/JKS/article/view/1276 

13.  Loewy J, Goldsmith C, Deshpande S, 

Sun A, Harris J. Music therapy in 

pediatric asthma improves pulmonary 

function while reducing 

hospitalizations. J Asthma [Internet]. 

2021;58(5):674–82. Available from: 

https://pubmed.ncbi.nlm.nih.gov/3190

6748/ 

14.  Chakravarty R, Mehta N, Vir D. Effect 

of Music Therapy on Oxygen 

Saturation Level: A Literature Review. 

Harmon J Arts Res Educ [Internet]. 

2022;22(1):37–47. Available from: 

http://dx.doi.org/10.15294/harmonia.v

22i1.36232 

15.  Bratha SDK. Pengaruh terapi musik 

lullaby terhadap berat badan bayi. J 

Kesehat Maharatu [Internet]. 

2022;3(1):106–15. Available from: 

https://ojs.stikestengkumaharatu.ac.id/i

ndex.php/JKM/article/view/57 

16.  Kobus S, Buehne AM, Kathemann S, 

Buescher AK, Lainka E. Effects of 

music therapy on vital signs in children 

with chronic disease. Int J Env Res 

Public Heal [Internet]. 

2022;19(11):6544. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/arti

cles/PMC9180355/ 

17.  NN. Tuning in: How music may affect 

your heart. The President and Fellows 

of Harvard College; 2021 p. 1–4.  



576 
 

18.  Ghetti C. The future of medical music 

therapy for children and adolescents. 

In: Dileo C, editor. Envisioning the 

Future of Music Therapy [Internet]. 

London: Temple University; 2016. p. 

1–158. Available from: 

https://scholarshare.temple.edu/bitstrea

m/handle/20.500.12613/6287/Dileo-

Monograph-

2016.pdf?sequence=1&isAllowed=y 

19.  Kristyaningsih P, Rahmawati I. Terapi 

musik untuk mengembalikan fungsi 

pernapasan pada bayi. J Ners dan 

Kebidanan [Internet]. 2019;6(3):263–7. 

Available from: 

http://jnk.phb.ac.id/index.php/jnk/articl

e/view/491/0 

20.  Wang Z, Wang M, Wen S, Xu X. Types 

and applications of cough-related 

questionnaires. J Thorac Dis [Internet]. 

2019;11(10):4379–4388. Available 

from: 

https://www.ncbi.nlm.nih.gov/pmc/arti

cles/PMC6837954/#:~:text=Cough 

symptom score (CSS),-In the 

CSS&text=The CSS is a two,indicating 

the most severe cough. 

21.  Sondang E. Penggunaan musik klasik 

sebagai media dalam meningkatkan 

kecerdasan emosional terhadap anak 

usia balita 0-5 tahun. J Teknol dan 

Pendidik kristiani [Internet]. 

2022;3(2):102–22. Available from: 

https://sttkerussoindonesia.ac.id/e-

journal/index.php/redominate/article/vi

ew/29 

22.  Rahman JS, Caldwell S, Jones R, 

Gedeon T. Brain melody interaction: 

understanding effects of music on 

cerebral hemodynamic responses. 

Multimodal Technol Interact [Internet]. 

2022 [cited 1BC Jan 22];6(5):35. 

Available from: 

https://www.mdpi.com/2414-

4088/6/5/35 

23.  Naulia RP, Allenidekania, Hayati H. 

The Effect of music therapy on sleep 

quality among children with chronic 

disease. Int J Nurs Heal Serv [Internet]. 

2019;2(1):15-20. Available from: 

https://media.neliti.com/media/publicat

ions/277787-the-effect-of-music-

therapy-on-sleep-qua-290aa12d.pdf 

24.  M. A, Raharjo, Suradi S, Aphridasari J. 

The effect of harmonica exercise on 

inspiratory capacity, dyspnea, exercise 

capacity and quality of life of chronic 

obstructive pulmonary disease patients. 

J Respirologi Indones [Internet]. 

2019;39(1):1–13. Available from: 

https://www.jurnalrespirologi.org/inde

x.php/jri/article/view/42 

25.  Limb CJ, Jiam NT. Rhythm processing 

in cochlear implant-mediated music 

perception. Ann N Y Acad Sci 

[Internet]. 2019;145(1)::22-28. 

Available from: 

https://pubmed.ncbi.nlm.nih.gov/3116

8793/ 

26.  Klyve GP, Rolvsjord R. Moments of 

fun: Narratives of children’s 

experiences of music therapy in mental 

health care. Nord J Music Ther 

[Internet]. 2023;32(2):100–20. 

Available from: 

https://www.tandfonline.com/doi/full/1

0.1080/08098131.2022.2055114 

27.  Novitasari S, Sulaeman S, Purwati NH. 

Pengaruh terapi musik dan terapi video 

gameterhadap tingkat nyeri anak usia 

prasekolahyang dilakukan pemasangan 

infus. J Telenursing [Internet]. 

2019;1(1):168–77. Available from: 

https://journal.ipm2kpe.or.id/index.php

/JOTING/article/view/510 
 

 

 

 

 



577 
 

 

 

 

 

 

Description of Energy Adequacy for Workers at PT. Indotec Tiga Putra Kupang City 

 
Virgine Angelina Tinggogoy1*, Noorce Ch. Berek1, Agus Setyobudi1 

 

1Universitas Nusa Cendana, Kupang, East Nusa Tenggara, Indonesia 

 

(Correspondence author's email, virginetinggogoy12@gmail.com) 

 
 

ABSTRACT 

 

 

The minimum energy requirement for Indonesian people in the 2019 AKG is 2,100 kcal per 

person per day, so each person must have a minimum energy intake of 2,100 kcal per day. If the food 

intake is not sufficient for needs, it can result in disruption of the body's immunity, reduced body weight, 

reduced physical ability, work slowly and even decreased work productivity. This research aims to 

determine the description of energy adequacy of workers at PT. Indotec Tiga Putra Kupang City 2022. 

This type of research is quantitative research using a descriptive approach. This research used a total 

sampling of 24 workers. The research instruments used were 2x24 hour food recall, 2x24 hour physical 

activity recall, microtoise and digital scales, food photo books and nutrisurvey applications. The results 

showed that respondents with light physical activity (83.3%), adequate intake of breakfast (54.2%) and 

dinner (70.8%), lunch intake (62.5%), morning snack and afternoon (66.7%) which is less. The level of 

energy adequacy is in the poor category (58.3%). The results of this study also show an average energy 

expenditure of 3,521.6 kcal and energy income of 2,691.4 kcal. It is recommended that workers consume 

food sources of energy in sufficient quantities/portions. 

Keywords: Energy, Physical Activity, Workers  

https://doi.org/10.33860/jik.v16i4.1651 

https://doi.org/10.33860/jik.v15i1.430  

 

INTRODUCTION 
 

The success of construction 

development projects cannot be separated from 

the important role of companies that provide 

consulting services. Consulting companies have 

the task of overseeing clients at the initial stage 

of the project, namely planning and design and 

at the construction stage by supervising the 

project as it progresses1. The success of a 

consulting company is seen through the results 

of the company's performance. To achieve this 

success, a company must have quality workers 

who have good health conditions by paying 

attention to the nutrition of its workers2.  

 Nutrition is one of the important 

aspects of occupational health which plays a 

role in increasing work productivity2. One way 

to fulfill the nutrition needed by the body is 

energy. Energy for the body is needed to help 

the process of growth and development, 

maintain body immunity, maintain body health 

and help in carrying out daily activities3. 

The minimum energy requirement for 

Indonesian people in the 2019 AKG is 2,100 

kcal per person per day, so each person must 

have a minimum energy intake of 2,100 kcal per 

day. Badan Pusat Statistik (BPS) noted that the 

average per capita consumption per day of 

calories is above the standard of adequate daily 

consumption based on the nutritional adequacy 

figures that have been determined. The average 

daily per capita calorie consumption of the 

Indonesian population in March 2021 was 
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2,143.21 kcal4. 

Male workers in the age groups 16-18 

years, 19-29 years and 30-49 years have an 

energy requirement of 2650 kcal5. The energy 

needs of workers differ from one another. 

Therefore, the energy intake consumed is 

adjusted to the worker's energy needs. If food 

intake exceeds requirements, it will be stored in 

the body as energy reserves in the form of fat 

and if this continues for a long time it will cause 

excess body weight and increase the risk of 

obesity. On the other hand, if the food intake is 

not sufficient for needs, it can result in impaired 

body immunity, reduced body weight, reduced 

physical abilities, working slowly and even 

decreasing work productivity3. 

This is supported by research 

conducted by Astuti (2017) showing that there 

is a relationship between energy intake and 

work productivity where workers who have 

good energy intake (76.9%) have high 

productivity while workers with poor energy 

intake (54.2%) has low productivity6. 

PT. Indotec Tiga Putra is a company 

that operates in the consulting services sector. 

The number of employees in the company is 24 

people who have responsibilities according to 

their respective fields. Employees at PT. 

Indotec Tiga Putra is divided into workers who 

serve as planning consultants and workers who 

serve as supervisory consultants. 

The company's experience in obtaining 

project work is classified into engineering 

supervision and architectural supervision with a 

total of 108 work packages received which are 

divided into engineering supervision with a 

total of 74 work packages carried out and 34 

architectural supervision packages. The 

company's extensive experience has resulted in 

many companies accepting work packages 

which will require their workers to work 

optimally and require sufficient energy to work 

well. 

Based on interviews that have been 

conducted, working hours start at 09.00-17.00 

WITA and usually workers also do their work 

outside working hours (overtime) starting at 

19.00-23.00 WITA. Of the 12 workers who 

were interviewed, most workers took time to eat 

breakfast, lunch and dinner. However, workers 

do not consume snacks. 

During work, some workers feel tired, 

dizzy, have body aches, and have difficulty 

concentrating. The symptoms experienced by 

workers can be categorized as symptoms of 

mild protein energy deficiency (PEM). The 

clinical symptoms of PEM are mild, namely 

decreased activity and concentration and mild 

anemia. Lack of protein in daily food 

consumption is one of the factors in a person 

experiencing anemia which can have effects 

such as feeling dizzy, tired and having difficulty 

concentrating well7. 

This research aims to determine the 

description of energy adequacy of workers at 

PT. Indotec Tiga Putra Kupang City. 

 

METHOD 

 
This research is quantitative research 

using a descriptive approach. This research was 

conducted at PT. Indotec Tiga Putra Kupang 

City which is located on Jl. Sepadan RT/RW 

010/003 Kayu Putih Village, Kec. Oebobo, 

Kupang City, East Nusa Tenggara and the 

research was conducted in June 2022. This 

research used a total sampling technique where 

the population and sample size were the same, 

namely 24 workers at PT. Indotec Tiga Putra 

Kupang City. The research instruments used 

were 2x24 hour food recall, 2x24 hour physical 

activity recall, microtoise and digital scales, 

food photo books and nutrisurvey applications. 

The physical activity variable was 

measured using a 2x24 hour physical activity 

recall form which was categorized as light if 1.4 

≤ PAL ≤ 1.69, moderate if 1.7 ≤ PAL ≤ 1.99, 

and heavy if 2 ≤ PAL ≤ 2.430. Body weight was 

measured using a digital scale and height was 

measured using a microtoise. 

Food intake for breakfast and dinner is 

categorized as sufficient if you consume 20% of 

the total calories in a day and is categorized as 

insufficient if you consume <20% of the total 

calories in a day. Food intake for lunch is 

categorized as sufficient if you consume 30% of 

the total calories. in a day and is categorized as 

insufficient if you consume <30% of the total 

calories in a day. Meanwhile, food intake for 

morning and afternoon snacks is categorized as 

sufficient if you consume 10% of the total 

calories in a day and categorized as insufficient 

if you consume <10% of the total calories in a 

day. 

Meanwhile, energy adequacy is 

measured using a 2x24 hour food recall form to 

determine the type and amount of food 

consumed which is categorized as more if > 

110% of the RDA, good if 80-110% of the 

RDA, and less if < 80% of the RDA8 and photo 
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book food to convert household measurements 

to grams. Data obtained through the 2x24 hour 

food recall form is then processed using the 

nutrisurvey application. 

Data analysis in this research uses 

univariate analysis to describe the phenomena 

studied which are then presented in table form 

with narrative. This research has passed ethical 

review with code No: 2022161 – KEPK issued 

by the Health Research Ethics Commission, 

Faculty of Public Health, Nusa Cendana 

University. 

RESULTS  

Based on table 1, it is known that the 

majority of respondents are 30-49 years old, 

62.5%. Almost all respondents were male, 

83.3%. Body size consisting of height, most 

respondents had a height in the range of 160-

169 cm as much as 54.2% and a body weight ≥ 

70 kg as much as 45.8%. Table 2 shows that the 

frequency distribution of physical activity 

carried out by workers at PT. Indotec Tiga Putra 

Kupang City mostly carries out physical 

activity in the light category as much as 83.3%. 

Table 1. Distribution of Research Respondent 

Characteristics 

Respondent 

Characteristics 
n % 

Age 

19-29 Years old 

30-49 Years old 

50-64 Years old 

 

4 

15 

5 

   

16.7 

62.5 

20.8 

Gender 

Man 

Women 

 

20 

4 

 

83.3 

16.7 

Body Size 

Hight 

170-179 cm 

160-169 cm 

150-159 cm 

< 150 cm 

Weight 

≥ 70 kg 

60-69 kg 

50-59 kg 

40-49 kg 

 

 

5 

13 

6 

0 

 

11 

8 

2 

3 

 

 

20.8 

54.2 

25 

0 

 

45.8 

33.3 

8.3 

12.5 
Source : Primary Data, 2022 

Table 2.  Frequency Distribution of Physical 

Activity 

Phsical Acticity  n % 

Light 20 83.3 

Currently 4 16.7 
Source : Primary Data, 2022 

Table 3 shows that 54.2% of 

respondents consumed sufficient breakfast 

intake and 45.8% consumed insufficient 

breakfast intake. As many as 33.3% consumed 

sufficient morning and afternoon snacks and 

66.7% consumed insufficient morning and 

afternoon snacks. As many as 37.5% consumed 

sufficient lunch intake and as many as 62.5% 

consumed insufficient lunch intake. As many as 

70.8% consumed sufficient dinner intake and as 

many as 29.2% consumed insufficient dinner 

intake. 

Table 3.  Frequency Distribution of Food Intake 

Food Supply  

Enought Not Enought 

n % n % 

Breakfast 13 54.2 11 45.8 

Morning 

Interlude 
8 33.3 16 66.7 

Have Lunch 9 37.5 15 62.5 

Afternoon 

Interlude 
8 33.3 16 66.7 

Dinner 17 70.8 7 29.2 

Source : Primary Data, 2022 

Table 4 shows that the frequency of 

energy adequacy among workers at PT. Indotec 

Tiga Putra is in the deficient category at 58.3%. 

Table 4.  Frequency Distribution of Energy 

Adequacy 

Energy Adequacy n % 

More, if > 110% RDA 1 4.2 

Good, if 80-110% of RDA 9 37.5 

Insufficient, if < 80% RDA 14 58.3 

Source : Primary Data, 2022 

 

Table 5.  Distribution of Average Energy 

Expenditure, Intake and Adequacy 

Energy Mean 

Energy Expenditure (kcal) 3,521.6 kkal 

Intake (kcal) 2,691.4 kkal 

Adequacy Rate (%) 75.8 % 

Source : Primary Data, 2022 

Table 5 shows that the average energy 

expenditure, energy intake and energy 

adequacy level are 3,521.6 kcal, 2,691.4 kcal 

and 75.8%. 

DISCUSSION 
 

Overview of Physical Activity in Workers at 

PT. Indotec Tiga Putra Kupang City 

According to WHO (2010) in Sri 
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(2011) all body movements carried out and 

expended energy are called physical activity9. A 

person's activities by sitting still or sleeping are 

included in physical activity. The activities 

carried out have different activity factors from 

one another, called the physical activity ratio 

(PAR)10. 

The research results show that the 

workers at PT. The majority of Indotec Tiga 

Putra have light physical activity. Most of the 

activities carried out by workers are sedentary 

activities. Sedentary activities are activities 

with minimal body movement11. Sedentary 

activities include lying, sleeping, standing, 

working on a computer, writing, reading, 

watching TV, chatting, playing on a cellphone, 

etc. They also do sports activities such as sports 

without using equipment, for example sit ups, 

pull ups and push ups, running, playing tennis, 

soccer and playing golf. 
In this research, what differentiates 

workers who have light activity and moderate 

activity is the PAR value of the activity and the 

duration of carrying out an activity in 

accordance with Irianto's (2015) statement that 

the energy expended depends on the 

time/duration and intensity of work12 and also 

the statement from Titi and Roosita (2022) that 

the higher the PAR value, the greater the 

activities carried out10.  

Workers who have light activity carry 

out activities for a shorter duration compared to 

workers who have moderate activity. Likewise, 

the PAR value for workers with light physical 

activity is lower than that of workers who have 

moderate activity. For example, workers who 

carry out sports activities without equipment 

with a PAR value according to 

FAO/WHO/UNU (2001) namely 5.4413 and are 

carried out for a duration of 30 minutes have a 

different PAL value to workers who carry out 

sports without equipment for a duration of 1 

hour so that they can affect the level of physical 

activity. 

The results of this research are in line 

with research conducted by Pasaribu (2020) 

which was carried out in the administration 

section of USU Hospital which showed that 

respondents with light physical activity (83.3%) 

were greater than respondents who had 

moderate physical activity (16.7% ). The 

activities carried out by respondents are mostly 

sedentary activities14. 

 

 

Overview of Food Intake Among Workers at 

PT Indotec Tiga Putra in Kupang City 

Food intake is everything that is 

consumed, whether in the form of drinks or in 

the form of food15. 

1. Breakfast  

Breakfast or eating and drinking in the 

morning is an activity carried out to consume 

food and drink in the morning with the aim of 

meeting daily nutritional needs for maintaining 

a healthy body and carrying out activities 

actively16. Breakfast is also needed as fuel so 

that energy needs can be met throughout the 

day17. 

The research results showed that the 

majority of workers had sufficient breakfast 

intake, 13 people (54.2%). This data shows that 

the majority of workers have met 20% of their 

total energy needs in a day, in accordance with 

the statement by Nurramadhani, (2020) that 

breakfast is an activity of consuming food and 

drink that fulfills 20-25% of calories. of total 

energy needs in a day16. This is also in 

accordance with recommendations from the 

Indonesian Ministry of Health which 

recommends that the composition of food for 

breakfast be 20% a day18. 
Breakfast provides carbohydrates 

which are important for the body because they 

can increase blood sugar levels. Normal blood 

sugar levels in the body can increase enthusiasm 

and enthusiasm for work and also increase 

concentration in carrying out daily activities14. 

This is also related to their work demands which 

involve spending more time in front of 

laptops/computers so they need to think and 

concentrate well. The breakfast habit is also 

included in the PUGS (General Message on 

Balanced Nutrition) created by the Ministry of 

Health in 2002, namely in the 8th message 

which states "Make breakfast a habit to 

maintain physical endurance and increase work 

productivity" 17. 

Most of the workers who have 

sufficient breakfast intake are married and 

every morning food is provided by their wives 

before leaving for work. The food provided is 

also varied and not monotonous, making it 

interesting to consume. Consuming a varied 

breakfast can maintain and maintain body 

fitness and increase productivity at work16. The 

types of food consumed include white rice, corn 

rice, potato cakes, fried eggs, fried tempeh, fried 

tofu, spinach, kale, chicken soup, long bean 

vegetables, fruits such as bananas, apples and 
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watermelon while the types of drinks consumed 

they consume water, tea and coffee. Workers 

who have less breakfast intake are because they 

do not eat heavy food at breakfast but rather 

often consume small amounts of light food such 

as cakes, bread or they only consume tea and 

coffee before going to work. 

2. Snacks (Morning and Afternoon) 

Snacks are foods that are needed to help 

eliminate hunger and provide additional energy 

to carry out activities19. 

The research results showed that 16 

people (66.7%) consumed insufficient morning 

and afternoon snacks. This data shows that the 

majority of workers have not met their morning 

and afternoon snack intake based on the 

recommendation of the Indonesian Ministry of 

Health, namely 10% of their total daily energy 

needs18. This is because the office location is far 

from food stalls/places so that workers are lazy 

to leave their rooms to buy food and they prefer 

to eat at the same time at lunch time. The 

majority of workers also consume water more 

often during break times than consuming snacks 

such as lemper, spring rolls, dumplings, chips, 

chitato and so on. 

3. Have Lunch 

Lunch is food consumed in the middle 

of the day at 12.00-13.00. The activities carried 

out by workers start in the morning until the 

afternoon. Therefore, they need sufficient 

energy to be able to replenish the energy that 

has been used since the morning so that workers 

can carry out their activities well.  

The research results showed that the 

majority of workers had insufficient lunch 

intake, as many as 15 people (62.5%). This data 

shows that the majority of workers have not met 

30% of their total energy needs in a day based 

on recommendations from the Indonesian 

Ministry of Health18. 

During break time at 12.00-13.00, 

workers use the break time for lunch. 

Organizing lunches that are not provided by the 

office means that workers have to buy food 

from food stalls/eating places around the office. 

At lunch, they usually just eat in moderation 

without paying attention to the food intake they 

will consume so that the calories they consume 

are not sufficient for the recommended amount 

of 30% so the results of this study found that 15 

workers (62.5%) had lunch intake that was less 

than 30%. 

 

 

4. Dinner 

Dinner is from 7 pm to 8 pm. At dinner, 

consumption of foods that are high in calories 

should be reduced. This is because at night our 

body only releases a little energy unlike in the 

morning and during the day and the body's 

metabolic processes slow down at night20. 

Dinner is also needed to contribute energy 

during sleep because when we sleep our body 

continues to carry out its metabolic functions. 

The research results showed that the 

majority of workers had sufficient dinner 

intake, 17 people (70.8%). This data shows that 

the majority of workers have met 20% of their 

total energy needs in a day in accordance with 

recommendations from the Indonesian Ministry 

of Health which recommends that the 

composition of food for dinner be 20% in a 

day13. Workers with sufficient dinner intake 

have a good meal time, namely between 18.00-

20.00. This is because after working from 

morning to evening the body needs additional 

energy to replace the energy that was expended 

in the morning. Therefore workers will feel 

hungry more quickly. 

Consuming food at night is not 

recommended if it is past 8 pm. The digestive 

phase in the body occurs from 12 noon to 8 pm, 

during which time if you consume a lot of 

calories it is not a problem because the body's 

digestive phase is still running. On the other 

hand, if you consume food after 8 pm, when the 

food absorption phase occurs and the digestive 

system becomes slow, it will cause fat 

accumulation, especially in the stomach area21. 

 

Overview of Energy Adequacy for Workers 

at PT. Indotec Tiga Putra Kupang City 

One component of the body that has an 

important role in life is energy. Energy that 

enters the body is obtained through daily food 

consumption, namely at breakfast, lunch, dinner 

and snacks. One person's energy needs differ 

from one another. Energy needs are used for 

basal metabolism and are needed to carry out 

body functions such as digesting, processing 

and absorbing food, as well as for moving, 

walking, working and other activities 22, 23. The 

largest energy use in the body is generally used 

for basal metabolic processes24. 

The energy adequacy figure 

recommended by the AKG in the 2019 Minister 

of Health Regulation has been adjusted 

according to age group, gender, body weig ht, 

namely men in the age group 19-29 years, 30-
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49 years, 50-64 years have an energy adequacy 

of 2650 kcal, 2550 kcal and 2150 kcal. 

Meanwhile, women in the age groups 19-29 

years, 30-49 years, 50-64 years have energy 

requirements of 2250 kcal, 2150 kcal and 1800 

kcal. Energy for physical activity is calculated 

using a physical activity factor that has been 

adjusted for each age group, namely the 4-64 

year age group has a physical activity factor of 

1.26. 

The research results show that the 

majority of workers have a low level of energy 

sufficiency, 14 people (58.3%). This data shows 

that the majority of workers at PT. Indotec Tiga 

Putra does not have a good energy balance. 

Good energy balance occurs when the energy 

needed is the same as the energy intake 

consumed15. 

The dominant lack of energy adequacy 

is caused by them skipping meals at breakfast 

time and during the day they tend to eat small 

amounts/portions. This is in accordance with 

the statement by Adriani and Wirjatmadi (2012) 

that insufficient energy adequacy is caused by 

the energy intake consumed from food. source 

of power/energy producer in quantities less than 

requirements25. Organizing lunches that are not 

provided by the office is also one of the reasons 

why the majority of workers have insufficient 

energy. The demands of their work also require 

them to sit down to make plans and reports, 

making them too busy completing them so that 

sometimes they forget and have no appetite. 

This causes some workers to sometimes feel 

dizzy, tired and unenthusiastic when working. 
According to Astuti (2017) humans 

who have less energy intake will experience bad 

impacts such as reduced body endurance, 

carrying out activities without 

enthusiasm/weakness and weak thinking power 

due to the lack of nutrients received. body so 

that less energy is produced 6. Lack of energy 

intake from sufficient energy requirements will 

also result in energy reserves in the body stored 

in the muscles being used and if it lasts for a 

long time it can result in weight loss which can 

affect nutritional statu26. 

Workers with adequate energy, they eat 

at main meal times, namely breakfast, lunch and 

dinner, consuming sufficient amounts of food 

according to their needs, even though snacks are 

not fully sufficient because the function of 

snacks is to eliminate hunger before the main 

meal. and as an energy enhancer for the body19. 

On the other hand, greater energy adequacy is 

due to the consumption of food sources of 

energy in large quantities which makes the 

incoming energy intake exceed the individual's 

energy needs so that unused energy will be 

stored in the form of fat. Excess energy is also 

caused by minimal activity. If this continues, 

the energy stored in the form of fat will 

accumulate over time, which can result in 

weight gain or obesity and will increase the risk 

of suffering from obesity. 

The results of this research are in line 

with research by Rahmawati et al., (2019) 

which was conducted on 75 employees of 

Pandeglang District Hospital where almost all 

of the research subjects had a low level of 

energy adequacy (48%) because energy 

consumption intake was in the low category, 

namely 1500 kcal/day27. 

A Comparative Overview of Energy 

Expenditure and Energy Entry Among 

Workers at PT Indotec Tiga Putra in 

Kupang City. 

One factor that can increase energy 

needs/energy expenditure is physical activity28. 

The heavier the activity, the greater the energy 

requirement needed to replace the energy 

expended during the activity29. 

Average energy expenditure of workers 

at PT. Indotec Tiga Putra Kupang City 

amounted to 3,521.6 kcal while energy income 

from food consumption amounted to 2,691.4 

kcal. This data shows that workers' energy 

expenditure is greater than workers' energy 

intake consumed from food. 

This greater energy expenditure is due 

to the majority of workers at PT. Indotec Tiga 

Putra Kupang City has a height in the range of 

160-169 cm with a body weight ≥ 70kg where a 

person's larger body size indicates greater 

energy expenditure also because they have 

larger internal organs30. 

Apart from that, the majority of 

workers also carry out physical activity in the 

light category because they spend more time in 

the office sitting working on planning and 

monitoring reports. They also usually spend 

time after work doing a little sports activity. 

Even though the physical activity they do is in 

the light category, the work they do by relying 

on their brains to think hard in making creative 

plans and completing monitoring reports can 

drain a lot of energy. This is in accordance with 

research conducted by Raichle et al (2001) who 

found that although the brain only represents 
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2% of a person's total body weight, the brain 

uses 20% of the body's energy31. This indicates 

that a person is able to expend 320 kcal just by 

doing thinking activities. Meanwhile, energy 

intake from consumption of food intake is not 

commensurate with the energy expenditure of 

workers' physical activity due to the 

consumption of food sources of energy in small 

quantities/portions and not paying attention to 

the nutrients that will be consumed. 

Energy expenditure that is greater than 

energy intake will cause the energy in the body 

to become unbalanced. This can cause a lack of 

energy which can result in a person becoming 

thin32. Energy in the body is said to be balanced 

if the amount of energy entering the body 

obtained from food intake is close to (±10%) the 

amount of energy released by the body in the 

form of activities carried out. 

Pengeluaran energi yang lebih besar 

dibandingkan pemasukan energi akan 

menyebabkan energi dalam tubuh menjadi tidak 

seimbang. Hal ini dapat menyebabkan 

kekurangan energi yang dapat mengakibatkan 

seseorang menjadi kurus32. Energi dalam tubuh 

dikatakan seimbang jika jumlah energi yang 

masuk dalam tubuh yang diperoleh dari asupan 

makanan mendekati (±10%) jumlah energi 

yang dikeluarkan tubuh berupa aktivitas yang 

dilakukan. 

CONCLUSIONS  

 

From the results of this research, it can 

be concluded that the majority of workers at PT. 

Indotec Tiga Putra Kupang City tends to have 

characteristics of age 30-49 years, male gender, 

height 160-169 cm, and weight ≥ 70 kg. Most 

workers' physical activity is classified as light 

activity. Although most workers have sufficient 

dinner intake, the findings show that there is a 

lack of energy intake in the majority of workers, 

with average energy expenditure exceeding 

energy intake. 

These findings highlight the importance 

of paying attention to workers' diets, especially 

morning and afternoon snacks, as well as lunch. 

Conditions of insufficient energy intake can 

have a negative impact on worker welfare and 

productivity. Therefore, steps are needed to 

increase awareness and healthy eating behavior 

in this work environment. 
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ABSTRACT 

 

COVID-19 is a global health problem that affects the physiological and psychological of patients even 

though they have passed through an acute period. The recovery process from COVID-19 is also still limited. This 

study aims to examine the physiological and psychological health problems of COVID-19 survivors. Methods: A 

systematic search was conducted through five databases (Proquest, Science Direct, Web of Science, PubMed, and 

Scopus) using  qualitative research criteria with interviews and limited article searches from January 2020 to 

January 2022. The data search used the keywords recovery, rehabilitation, experience, COVID-19 or coronavirus, 

qualitative. Dissemination and review of the use of the JBI Guidelines to assess research quality. Systematic 

analysis using the Prisma checklist guide. Title, abstract, full text, and methodology used to access the location. 

Researchers perform data tabulation and narrative analysis of the findings. Results: Seven studies met the 

inclusion criteria. The results of the study are divided into two themes in the recovery of COVID-19. Factors that 

affect physiological (n=2), psychological (n=3) and affect both (n=2). An average of 176 participants from all 

studies discussed physiological and psychological factors in COVID-19 recovery. Results: Physiological problems 

in the form of fatigue, shortness of breath, sleep disturbances, decreased appetite, and cough. Psychological 

problems in the form of fear, depression, anxiety, and stress. Conclusion: Survivors of COVID-19 have different 

physiological and psychological health problems in recovery or rehabilitation, so they are need support from other 

people or health workers and a good environment for a prosperous life. 

Keywords : Covid-19, Physiological, Psychological, Recovery. 
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INTRODUCTION 

Coronavirus Disease 2019 (COVID-

19) is an infectious disease that has spread 

throughout the world. On March 11, 2020, 

WHO declared COVID-19 to be pandemic 

because of its very fast spread throughout the 

country1. Based on research on COVID-19 and 

post-COVID-19 patients, it shows that they 

experience physical and psychological 

disorders2,3. Fatigue, shortness of breath, and 

cognitive dysfunction are three symptoms that 

are often complained of. 89% of respondents 

said that doing excessive physical activity 

showed symptoms of malaise after activity4. 

96.2% of post COVID-19 patients experience 

psychological disorders so that interventions 

are needed to improve their well-being2. 

The number of COVID-19 cases in the 

world increased 5% on January 17-23 2022. 

The number of new cases reported exceeded 21 

million cases which is the highest weekly 

number of cases since the start of the 

pandemic5. In Indonesia, there were 18,891 

(0.44%) active cases in the last week of January 

2022 with the number of positive cases 

increasing by 2,925 cases. Social distancing has 

been implemented by the Indonesian 

government to reduce the spread of the virus. 

However, there are still many people who come 

out of the red zone which causes the virus to 

spread to other areas6. 

The effect of respiratory problems from 

Coronavirus 2 (SARS-CoV 2) is different for 
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each individual ranging from showing no 

symptoms despite of infected to experiencing 

respiratory failure and even multiorgan failure7. 

Findings from MRI examination showed that 

70% of "low risk" COVID-19 positive patients 

showed one or more organ damage within 4 

months of initial symptoms8. In a recent study, 

fatigue, shortness of breath, and cognitive 

dysfunction were characterized as the three 

symptoms of COVID-19 that make people 

weak. As many as 89% of the survey of 

respondents reported that excessive physical 

and mental activity causes malaise after doing 

activities4. Exercise and physical activity as the 

rehabilitation of post COVID-19 patients are 

still being carried out because there are several 

neurological, cardiac, musculoskeletal and 

respiratory symptoms that can interfere with the 

patient's activities9. 

Psychological distress can affect the 

severity and recurrence of respiratory tract 

infections10. Patients who experience stress in 

their lives can affect the activity of the 

hypothalamus, pituitary, adrenals and also the 

autonomic nervous system11. Elevated levels of 

stress hormones can interfere with the 

inflammatory response by suppressing the 

hormonal and cellular immune systems and 

altering the balance of proinflammatory 

cytokines12. Therefore, in addition to paying 

attention to the physical complaints, the 

patient's psychological factors also need to be 

considered to improve the welfare of the 

patient's welfare. 

The clinical and treatment 

characteristics of COVID-19 patients have been 

studied extensively, but knowledge regarding 

the recovery process from COVID-19 is still 

limited. Physiological and psychological 

problems are health problems that are often felt 

by survivors. An understanding the recovery 

process of COVID-19 patients is necessary to 

plan post treatment follow-up and prevent new 

health problems from occurring in the 

community13. However, there are still limited 

research articles that examine the physiological 

and psychological health problems of COVID-

19 survivors in the general population in 

Indonesia. 

This study aims to explore the 

physiological and psychological experiences of 

patients after recovering from COVID-19. 

 

 

METHOD 

A systematic review was carried out 

comprehensively and synthesized from studies 

relevant to the health problem of COVID-19 

patients from physiological and psychological 

factors. Dissemination and the Joanna Briggs 

Institute Guidline for assessing research quality. 

Evaluation of the Systematic Review using the 

PRISMA checklist, all items were recorded and 

included when reporting and analyzing a 

systematic review14. 

 

Search strategy 

The databases used in the search 

process are Proquest, Science Direct, Web of 

Science, Pubmed and Scopus. Database search 

was conducted in January 2020-January 2022 to 

review relevant studies. The PICOS format was 

used to formulate research questions (table 1). 

The boundaries of the questions reviewed were 

defined through the development of inclusion 

and exclusion criteria using the PICOS format. 

Studies were included for review if they met the 

following inclusion criteria: (a) all types of 

qualitative research conducted during the 

COVID-19 pandemic; (b) Researching the 

physiological and or physiological health 

problem of post COVID-19 patients. 

The search strategy is carried out by 

trying to find suitable keywords to improve the 

quality of research and consulting with lecturers 

and other researchers in a systematic review 

strategy. The literature search used five 

keyword groups based on Medical Subject 

Heading (MesH) and combined using Boolean 

OR. The search strategy set is recovery, 

rehabilitation, experience, COVID-19 or 

coronavirus, qualitative. The search results 

were limited to qualitative designs and reviews 

using English. 

 

Study Options 

The search was conducted through five 

databases and found 413 publications (figure 1), 

obtained 9 duplicate publications and removed 

from the results, and obtained 404 publications. 

Researchers assessed and filtered titles (n=404), 

obtained abstracts (n=22) and full text (n=7) 

from each publication that did not meet the 

inclusion criteria (table 1). We found seven full 

text articles to qualify for a systematic review. 

During the literature screening process, the 

researcher provided a general definition of the 
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reasons for the exclusion criteria, namely the 

type of research was irrelevant and there was no 

explanation of the recovery experience 

affecting the physiological and psychological 

effects of post COVID-19 patients and the gray 

literature. 

 

Assessment of Study Quality and Risk of 

Bias 

JBI's critical assessment for qualitative 

studies was used to analyze the methodological 

quality and risk of bias of each study (n=7). The 

list to examine the study has several assessment 

criteria, given a score of “yes”, “no”, “unclear”, 

or “not applicable”. Criteria with a score of 

“yes” are given a score of one point and in the 

sum after each assessment item is filled in and 

the score for each study is calculated. Critical 

assessment is carried out by researchers to 

assess studies that meet the requirements. The 

critical rating limit agreed upon by the two 

researchers was 50% for the study to be 

included in the review. There were seven 

studies that achieved a score of more than 50% 

and were ready for data synthesis. 

 

Data extraction and analysis 

Relevant data extracted included 

author, year, country, research objectives, 

research design, sample size, sampling method, 

participant description, data collection process, 

interview results and research conclusions. 

Conducting a qualitative review aims to dig up 

information on patient experiences post 

COVID-19 physiologically and 

psychologically so that information or themes 

can be obtained to synthesize data in a 

systematic review. 

 

RESULTS 

Study Characteristics 

Seven articles were found from five 

databases, there were 86 journals from 

Proquest, 105 journals from Science Direct, 154 

journals from Web of Science, 59 journals from 

PubMed and 9 journals from Scopus that met 

the inclusion criteria (table 1). The results of the 

study are divided into two themes in the 

recovery of COVID-19. Factors that affect 

physiological (n=2), psychological (n=3) and 

affect both (n=2). An average of 176 

participants from all studies discussed 

physiological and psychological factors in 

COVID-19 recovery. Studies according to this 

systematic review were conducted in China 

with 3 studies13,15,16, in the UK with 3 studies17–

19 and in Iran with 1 study20. 

Data collection used a qualitative 

design with various interview techniques, 

ranging from 18 to 74 years of age. The 

majority of interviews were conducted using 

telephone and video calls (using the wechat 

application, zoom), there were also interviews 

conducted directly at the hospital. Interviews 

were conducted for 40 to 60 minutes. 

 

Physiological Problem 

Physical symptoms 

Physiological health problems by 

COVID-19 survivors are very diverse because 

they depend on the health status of each 

individual. Some respondents had complaints of 

health problems there are fatigue, shortness of 

breath, sleep disturbances, decreased appetite, 

chest pain and cough13,20. Decreased strength in 

carrying out physical activities greatly 

interferes with work. Feeling tired and 

excessively tired so that he adjusts to doing 

small jobs such as sweeping, gardening, taking 

care of children and shopping so that he can do 

activities well18,19. 

 

Guidance for Rehabilitation 

Some respondents complained that they 

did not know how to contact health care staff to 

find out how their physical condition was after 

COVID-19 and how to improve their health 

status13,17,18. There is no effective treatment to 

return the physical condition to normal15. 

Various activities were carried out to improve 

their physical condition, such as going to the 

park, jogging and doing yoga independently 

without guidance from health workers. 

Running, cycling, walking uphill and 

swimming are activities that are still not 

actively carried out in increasing physical 

strength, although there are some respondents 

who carry out these activities but not 

maximally19.
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Psychological Problem 

Afraid 

The spread of wrong information 

makes respondents afraid to leave the house, 

they are afraid that they will be re-infected or 

will infect a loved family member. Therefore 

they hope to get information from health care 

staff who have experience about COVID-19 

disease and have authoritative information 

rather than information from the internet13,17. 

Some respondents are afraid of death if they are 

repeatedly infected with COVID-19 because of 

poor health care outcomes16,20. Not all 

respondents received support from health 

workers so that some of them carried out a 

series of self-examinations because they were 

afraid of their current health condition. They are 

also worried and afraid to dir if there are 

symptoms that suddenly appeare when they 

were in a place far from health services17. 

 

Depression 

They have infected COVID-19 despite 

not doing outside activities compared to people 

who often leave the house makes patients angry, 

sad and feel unfair about the situation. This is 

also the case for some patients who have lost 

loved ones to their loved ones because of their 

illness13. 

 

Anxiety 

Anxiety will have further impacts from 

COVID-19, including decreased physical 

strength, uncertain prognosis, fear of family 

members being infected, and the negative 

stigma obtained from other people13,16,20. 

 

Stress 

The stigmatization of the people around is 

one of the actions that the survivors think about. 

Because they are considered as carriers of  

 

 

 

 

 

 

 

 

 

 

 

 

viruses that can infect anyone15,16. Fear of re-

infection which makes survivors stressed in 

carrying out activities20. Respondents who 

returned to work experienced a decreased 

ability to concentrate on doing work and were 

unable to do work as quickly as before being 

exposed to COVID-1918,19. 

 

Tabel 1.  PICOS Format of Research 
Criteria Inclusion Exclusion 
Population Post COVID-

19 patients or 

experiencing 

long COVID-

19 symptoms 

after being 

discharged 

from the 

hospital 

Not 

diagnosed 

with COVID-

19 or still 

undergoing 

treatment at 

the hospital 

Intervention Intervention 

of 

physiological 

factors and 

psychological 

factors 

There is no 

intervention 

of 

physiological 

factors and 

psychological 

factors 
Comparators No 

comparison 
No 

comparison 
Outcomes Analysis of 

physiological 

factors and 

psychological 

factors post 

COVID-19 

Does not 

explain the 

analysis of 

physiological 

factors and 

psychological 

factors post 

COVID-19 
Study design and 

publication type 
Qualitative 

design, semi-

structured 

interviews, 

interpersonal 

interviews 

Other 

interviews 

Publication years 1 January 

2000 – 31 

January 2020 

Post 31 

January 2022 
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DISCUSSION 

 

Complaints after recovering from COVID-19 

have an impact on several patient's health 

problems. Physiological problems are about the 

state of the body or physical and psychological 

problems are about mental status13,18. The long-

standing physical and psychological impacts of 

COVID-19 are intertwined. The inability of the 

body physically will create unexpected 

emotional implications such as decreased self- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

esteem, frustration and guilt for not being able 

to meet daily needs which will eventually 

trigger stress18. 

Physiological problems experienced by 

post-COVID-19 patients have some remaining 

physical symptoms including fatigue, shortness 

of breath, sleep disturbances, decreased 

appetite, chest pain and cough13. A person's 

inability to maintain an ADLs as it was before 

COVID-19 is a problem for some survivors. 

The uncertainty of physical recovery makes 

 
 

Figure 1. Flow Chart Of Literature Search Adopted From PRISMA 2009 Flow Diagram 
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some survivors unable to perform ADL 

activities consistently. Adaptation in carrying 

out ADL activities gradually is one way for 

survivors to carry out activities as before. 

Support from other people, including family 

and a supportive environment, are needed to 

recover they physical condition13,18. 

Rehabilitation by professional health workers 

or medical personnel can also be carried out 

because there they can discuss the difficulties 

they faced so that there are ways of handling 

post-COVID-19 health recovery. Doing sports 

starting from walking, running, cycling can be 

a further alternative in improving the physical 

quality of COVID-19 survivors because there 

are no specific recommendations on activities 

or sports for individuals who are recovering 

from COVID-1919. Diet is also an alternative to 

increase endurance so that with balanced 

nutrition it is expected to meet the body’s needs 

after illness16,18,19. 

In the recovery phase, there are some 

clients who immediately return to their usual 

activities such as returning to work, but they 

still have concerns about their status as 

survivors because of the negative health 

prognosis and community response to the 

survivors16. Concerns about the prognosis of the 

disease, the transmission that can occur to other 

family members are some of the psychological 

problems experienced by patients after COVID-

19. They are afraid and worried about the 

recurrence of the COVID-19 disease they suffer 

and also the permanent organ damage caused by 

the disease, moreover there is too much 

information about the COVID-19 disease which 

ultimately makes the survivors of COVID-19 

become stressed, anxious. even depression13. 

The level of knowledge can also allow them to 

get right and wrong information, so that fear and 

anxiety can be minimized21. Family and friends 

can be important sources of social support to 

help COVID-19 survivors cope with the anxiety 

they are still experiencing19. 

Building a holistic nursing model is one 

of the efforts to overcome the physical and 

physiological problems of COVID-19 

survivors19. The presenting symptoms, severity, 

frequency and duration of COVID-19 present 

new challenges, requiring spesific 

recommendations regarding the individual's 

health status and the need for medical care by 

specialists18. A limitation of this review is the 

potential for publication bias. Gray literature 

searches was not conducted and published only, 

review articles in English were included only. 

Another limitation related to methodological 

accuracy among the included studies is that the 

qualitative study were conducted by interview, 

whereas observations were not included. 

Identification studies were not carried out in all 

countries, but only in three major countries. 

Aspects related to the specific context should be 

reconsidered during interventions planning in 

culturally meaningful interviews. 

 

CONCLUSION 

The transition to recovery after 

COVID-19 will go through physiological and 

psychological problems. Physiological 

problems include fatigue, shortness of breath, 

sleep disturbances, decreased appetite, chest 

pain and cough. Psychological problems 

include fear, depression, anxiety, and stress 

where people will gradually accept the details 

of new situations about the changes taking 

place. Based on the experience of COVID-19 

survivors, they must have good coping and 

adaptive responses. Recovery or rehabilitation 

requires support from other people or health 

workers and a good environment for a 

prosperous life. Further research is highly 

recommended to understand the phenomenon 

so as to improve intervention strategies among 

post-COVID-19 people 
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ABSTRACT 

 

Cervical cancer is a malignant tumor that develops in the cervix and is the second most common type of 

cancer experienced by women in the world. Causes of cervical cancer include HPV infection, use of oral 

contraceptives, age of marriage, parity and exposure to cigarette smoke. This study aims to determine the 

correlation between oral contraceptive use and the incidence of cervical cancer. This literature study research 

involved secondary data derived from the Google Scholar, Research Gate and Science Direct databases. The 

keywords applied in the study were oral contraceptives, birth control pills AND cervical cancer. The journals 

involved were searched for similarities, dissimilarities and compared to one another. As mentioned in 11 journals, 

long-term use of oral contraceptives of ≥5 years could increase the risk of cervical cancer. Furthermore, three 

journals stated the grade of cervical precancerous lesions of CIN 2/3 as the risk factor of cervical cancer, and two 

journals stated the grade of cervical cancer of stage 2/2+ as the risk factor of cervical cancer. Based on the chi-

square test results, 4 journals presented a significance value (p-value) of <0.05, which indicated a correlation 

between oral contraceptives and the incidence of cervical cancer. 9 other journals found the highest OR value = 

9.11 and the lowest OR = 1.50 which meant that women who used Oral contraceptives were 9 times more at risk 

of developing cervical cancer. Oral contraceptive use was associated with cervical cancer based on the duration 

of use of more than 5 years and led to a risk of causing CIN 2/3 among women. There were other factors that 

could affect the incidence of cervical cancer, namely age of marriage, parity and exposure to cigarette smoke. 

Keywords : Oral Contraceptive, Birth Control Pills, Cervical Cancer. 

https://doi.org/10.33860/jik.v16i4.1285 

 

 

 

INTRODUCTION 

Congenital Rubella Syndrome (CRS) is 

a Cervical cancer malignant tumor that 

develops in the cervix (the lowest part of the 

uterus near the top of the vagina). Cervical 

cancer is the second most common type of 

cancer experienced by women in the world. 

This cancer often affects women aged 35 to 55 

years, but some research evidence explains that 

cervical cancer can also affect women in the age 

range of 20 to 30 years. Causes of cervical 

cancer include low socio-economic factors, use 

of oral contraceptives (with negative or positive 

HPV), family history of cervical cancer, 

impaired immunity, and several other risk 

factors 1. 

Based on the exposure to information 

and health data reported in Indonesia's Health 

Profile in 2016, there were 36,306,662 active 

contraceptive users (74.80%), and 8,280,823 

were oral contraceptive users (22.81%)2. Based 

on population and family planning information 

in 2017, there were 12.2% of oral contraceptive 

users3. Oral contraceptives have several 

advantages, namely easy to use, don't need a 

visit to a health facility, and they are almost 

100% effective if consumed regularly at the 

same time. In addition, fertility can also return 

soon after the use of oral contraceptives is 

stopped4.  

The basis of combined oral 

contraceptives is to mimic natural processes in 

the body. Estrogen and progesterone which are 
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normally produced by the ovaries will be 

replaced by oral contraceptives. Ovarian 

hormone production will be suppressed by oral 

contraceptives so that releasing factor in the 

brain is also suppressed which ultimately 

prevent ovulation to occur 5. 

There are two types of oral 

contraceptives, some contain progestin and 

some contain a combination of estrogen and 

progestin6. Mucus viscosity tends to activate 

carcinogenic agents and also HPV which is the 

dominant factor in the incidence of cervical 

cancer in women7. 

Of the 3636 respondents, 27% were 

current users of hormonal contraception for 10 

years or more. Among 886 cases and 3636 

controls, 94% and 92% had used the combined 

pills or the mini pills, respectively8. Hormonal 

steroids (such as those in Oral Contraceptives) 

have been shown to activate the genomic 

elements of the HPV type 16 virus and the virus 

can cause cervical cancer. Another study 

revealed that the majority of 35 women (80%) 

used oral contraceptives which had been shown 

to increase the cumulative incidence of invasive 

cervical cancer at the age of 50 years from 7.3 

to 8.3 per 1000 in developing countries9. 

There were 159,800 deaths in Asia due 

to cervical cancer. Cervical cancer can attack 

women aged 20-29 years, but the peak of 

cervical cancer cases occurs when women are 

aged 55-64 years, and will decrease in women 

aged over 65 years. One study explained that 

one in five women in India was diagnosed with 

cervical cancer. India is one of the countries 

with the most cervical cancer patients 10. 

Regions considered to have high risk 

according to Age Standardized Rate (ASRs) 

with more than 30 cases per 100,000 population 

are East Africa (42.7%), Melanesia (33.3%), 

South Africa (31.5%) and Africa Middle 

(30.6%)11. Ethinylestradiol of 30-35 

micrograms plus levonorgestrel are thought to 

increase the risk of the incidence of cervical 

cancer 12.  

Every year, there is an increase cases of 

cervical cancer in Indonesia. In 2021, 41 new 

cases and 20 deaths due to cervical cancer were 

found 13. A study conducted by Musfirah (2019) 

found that as many as 49 respondents (71.1%) 

used oral contraceptives for >5 years and 

suffered from cervical cancer, of which 37 

respondents (54.4%) were not diagnosed with 

cervical cancer14. On the other hand, 19 

respondents (27.9%) used oral contraceptives 

for <5 years and suffered from cervical cancer, 

of which 31 respondents were not diagnosed 

with cervical cancer (45.6%). 

Family planning acceptors must be 

equipped with knowledge about efficiency and 

effectiveness, consumption rules, benefits, side 

effects and duration of contraceptive use to 

minimize complications in the future, such as 

the incidence of cervical cancer when 

consuming oral contraceptive pills for a long 

time. In addition, there is a need for intervention 

and support from the government to reduce the 

prevalence or prevent the incidence of cervical 

cancer, such as maturing the age of marriage. 

Another way that is expected to reduce the 

incidence of cervical cancer in women is the 

provision of socialization by healthcare workers 

regarding the prevalence of cervical cancer both 

in Indonesia and the world, risk factors, causes 

and prevention of cervical cancer as well as 

specific recommendation for married women to 

take VIA examinations at least once every 3 

years to support government programs in efforts 

to reduce the prevalence of cervical cancer 

among women. 

This study aims to determine the 

correlation between oral contraceptive use and 

the incidence of cervical cancer. 

 

METHOD 

 
The study currently conducted was a 

literature or literature review study with a 

traditional review design. This study involved 

secondary data selected through predetermined 

criteria so that the journals obtained were 

aligned with the topic to be studied. The 

literature used consisted of articles and journals 

published in the last 5 years with a minimum 

number of 5 national journals and 10 

international journals. The journals were 

accessed through the Google Scholar, Research 

Gate and Science Direct databases. The 

researchers further summarize the articles in 

accordance with the established criteria. 

Researchers looked for similarities, 

dissimilarities, and compared the journals 

regarding the characteristics of oral 

contraceptive users based on the duration of oral 

contraceptive use; age of marriage; parity; 

exposure to cigarette smoke, and the level of 

cervical cancer started from the normal cervix 

(non-cancer); precancerous 

lesions/atypia/dysplasia and cervical cancer, 

year of publication, population, sample, 
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variables, study design, study results and 

database. Furthermore, an analysis was carried 

out according to the inclusion criteria that had 

been set by the researchers using the exposition  

method, so that there was a suitability 

with the topic of "Correlation between Oral 

Contraceptive Use and Incidence of Cervical 

Cancer". 

The keywords applied in searching 

national journals were oral contraceptives, birth 

control pills AND cervical cancer. Meanwhile, 

keywords in searching international journals are 

oral contraceptives, contraceptive pills AND 

cervical cancer.  

 

RESULTS 

Researchers found 15 journals from 

several databases that met the inclusion criteria 

for this literature study. All journals involved in 

this literature study used original research with 

several study designs. Most journals had a 

sample size of >100 respondents. National 

journals obtained by researchers were 

conducted in several sites such as Surakarta, 

Medan, Riau, Jakarta and Makassar. 

Meanwhile, international journals selected by 

researchers were conducted in Australia, 

Bangladesh, Egypt, Turkey, Ethiopia, the 

Netherlands, Denmark and Cameroon. Of all 

journals that met the inclusion criteria, there 

were 7 journals with the same objective as set 

by the researchers. 

 

Table 1. Study Characteristics. 

No Study Design n (%) 

1 Retrospective Cohort  5 33.3 

2 Descriptive 

Qualitative 

1 6.7 

3 Cross sectional 3 20 

4 Case control 6 40 

 Total 15 100 

No Year n (%) 

1 2018 3 20 

2 2019 1 6.7 

3 2020 7 46.7 

4 2021 4 26.7 

 Total 15 100 

Based on table 1, the most widely used 

study design in both national and international 

journals was case control in 6 journals (40%). 

Regarding the year of journal publication, both 

national journals and international journals 

were most widely published in 2020 so that out 

of the 15 journals obtained, 7 journals (46.7%) 

were published in 2020. 

 

Table 2. Cervical Cancer Grades. 

 

Based on table 2 regarding the level of 

cervical cancer, as many as 1 journal (6.7%) 

stated that oral contraceptives could increase 

the risk of cervical precancerous lesion of CIN 

1, 3 journals (20%) stated that oral 

contraceptives could increase the risk of 

cervical precancerous lesion of CIN 2/3, and 3 

journals (20) %) did not describe the level of 

precancerous lesion. In addition, as many as 2 

journals (13.3%) stated the grade of cervical 

cancer of stage 2/2+ and 7 journals (46.7%) did 

not state the grade of cervical cancer. 

Table 3. Characteristics of Oral 

Contraceptive Users. 

Based on table 3 regarding, the 

characteristics of oral contraceptive users, the 

duration of oral contraceptive use of >5 years 

was stated in 11 national and international 

journals (73.3%). In addition, a total of 7 

journals (46.7%) stated the age of marriage of 

<20 years, 7 other journals stated a parity of ≥3, 

and 4 journals (26.7%) stated that oral 

contraceptive users were exposed to cigarette 

smoke. 

No 

Cervical 

Cancer 

Grade 

 n (%) 

1 Normal 

Cervix 

 -  

2 Precancero

us Lesion 

CIN 1 1 6.7 

CIN 2/3 3 20 

Not 

explained 

3 20 

3 Cervical 

Cancer 

Stage1 -  

Stage 2/2+ 2 13.3 

Not 

explained 

7 46.7 

No 
Characteristic 

of User 
 n (%) 

1 Length of Use of 

Oral 

Contraceptive 

< 4 years -  

≥4 years 1 6.7 

<5 years 3 20 

≥5 years 11 73.3 

2 Age of Marriage <20 years 7 46.7 

≥ 20 years   -  

3 Parity  < 3 -  

≥ 3 7 46.7 

4 Cigarette Smoke 

Exposure 

Exposed 4 26.7 

Not Exposed 2 13.3 
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DISCUSSION  

Characteristics of Oral Contraceptive 

Users as Risk Factors for Cervical Cancer. 

Cervical cancer is a type of cancer that often 

affects women started with the development of 

precancerous lesions on the cervix 14. The 

dominant factor for cervical cancer is HPV 

(Human Papilloma Virus) infection, followed 

by other risk factors and the exact etiology of 

cervical cancer is unknown. Oral contraceptive 

use for a long time is considered a risk factor for 

cervical cancer among women. 

A study conducted by Khatun et al. 

(2018) proved that the users of oral 

contraceptives for >5 years had a higher risk for 

developing cervical cancer than non-users. 

Each contraceptive method definitely has side 

effects for the body15, Therefore, it is not 

recommended to use any type of contraception 

for a long time. In this study, the relative risk 

value of oral contraceptives did not explain the 

increased risk of cervical cancer. Based on 

WHO report, the use of oral contraceptives had 

a relative risk of 1.19 times higher than normal 

and would increase in line with the duration of 

use 15. 

In a study conducted by Musfirah 

(2019), it was explained that by including 

combined oral contraceptives in the body, the 

levels of estrogen and progesterone hormones 

in the body will be higher. Progesterone in the 

body will make cervical mucus thicker which 

makes it difficult for sperm to enter through the 

cervix. This way of working makes women 

sensitive to HPV, causing inflammation of the 

genitalia and this can cause cervical cancer. The 

balance of estrogen in the body will be 

disrupted if a woman uses long-term hormonal 

contraception so that abnormal cells can 

develop rapidly14. 

 Besides the duration of oral 

contraceptive use, the risk factors for increasing 

the incidence of cervical cancer can be 

determined from the age of marriage. A woman 

who who has been married before the age of 20 

is considered at risk. A such age, cervical 

mucosal cells are still immature and sensitive 

with stimuli/foreign substances, including 

chemicals contained in sperm cells. If there is 

continuous stimulation, cervical mucous cells 

can develop into malignant cancer cells. 

The similar finding was expressed in 

the study conducted by in Arfailasufandi et al. 

(2019), which showed that women who 

engaged in sexual activity at the age of <20 

years had a 5.44 times higher risk of 

experiencing cervical cancer (OR=5.44, 

p<0.001)16. Likewise a study conducted by 

Santoso (2021), it was explained that of 43 

mothers with cancer with the age of marriage of 

≤20 years, a total of 29 people (67.4%) had 

cervical cancer. Meanwhile, out of 21 women 

with an age of marriage of >20 years, 8 (38.1%) 

had cervical17.  

Age of marriage of <20 years is also 

considered a trigger factor for cervical cancer. 

Marriage when the age is not ideal can have an 

adverse effect on both the mother and the baby. 

In addition, sexual intercourse when the 

anatomical cells are still immature can increase 

the chances of the development of cervical 

cancer. The age recommended by the BKKBN 

as the ideal age to marry is at least 21 years for 

women and at least 25 years for men. 

The younger the age of marriage, the 

higher the parity. Parity is a woman's ability to 

give birth normally. Too frequent parity can 

lead to health problems for a woman. 

Reproductive health problems will increase 

along with high parity. This is also explained 

through the study conducted by Arfailasufandi 

et al. (2019) that women who had given birth to 

3 or more children were 3.94 times more likely 

to experience cervical cancer16. Trauma 

associated with vaginal delivery can increase 

the likelihood of HPV infection18.The baby 

passes through the cervix in normal delivery 

and allows a little damage to the cervical 

epithelial tissue so that it can cause abnormal 

cell changes19. This indicates that the risk of 

cervical cancer increases with the increasing 

number of children born. Repeated spontaneous 

births increase the risk of trauma to the birth 

canal and make it easier for HPV to infect the 

cervix.  

In addition to the three factors 

mentioned above, high exposure to cigarette 

smoke is also associated with a higher risk of 

HPV infection. One of the risk factors that cause 

cervical intraepithelial neoplasia (CIN) is active 

smoking with one pack of cigarettes or more per 

day. Meanwhile, passive smokers with lifetime 

exposure of more than 20 packs of cigarettes per 

year had a 7.2 times higher risk of HPV 

infection (OR=7.2). Nicotine contained in 

cigarettes is suspected as an ingredient that 

activates carcinogenic agents. The nicotine in 

cigarettes will enter the cervical mucus and then 

stimulate cervical mucous cells by covering the 

cervix so that the immune system decreases and 
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further triggers the development of abnormal 

cells.  

Healthcare workers can provide 

education to the public so that they consider the 

benefits or advantages of using oral 

contraceptives more than the risks. It must be 

clarified that cervical cancer is multifactorial (it 

can be caused by several risk factors). It is not 

only caused by one factor, one of which is the 

use of oral contraceptives. To minimize the 

prevalence of cervical cancer, healthcare 

workers should suggest women to replace the 

use of oral contraceptives if they have been 

using oral contraceptives for ≥ 5 years.   

Cervical Cancer Grades. In a study 

conducted by Attya et al. (2020), 117 patients 

(86%) had negative results for intra-epithelial 

lesions, while 19 patients (14%) had positive 

results for intraepithelial lesions20. Ten of them 

(7.4%) were diagnosed with ASCUS, 5 (3.7%) 

were diagnosed with LSIL, 3 (2.2%) were 

diagnosed with HSIL and only 1 person (0.7%) 

was diagnosed with SCC. 10 people were in the 

atypia stage, which meant that there were 

changes in uterine cells which could be due to 

inflammation or a viral infection and a PAP 

smear examination must be repeated to 

diagnose whether these abnormal cells were the 

beginning of cervical cancer. The next 

diagnosis showed that 5 people were diagnosed 

with LSIL/CIN level 1, 3 people were 

diagnosed with HSIL (CIN 2/3) and 1 person 

was diagnosed with SCC or invasive cervical 

cancer. 

The high-risk HPV infection was more 

common among COC users, and that COCs 

altered the susceptibility or immune response to 

HPV infection which would potentially 

improve the diagnosis of CIN 2+ after long-

term use of COC. In a recent study conducted 

by Xu et al. (2018), COC use was shown to 

increase the risk of CIN II and III 7. Results of a 

study conducted by Loopik et al. (2020) showed 

an increase in CIN III increases among COC 

users. CIN2 and CIN3 are the high-grade cancer 

precursors that are more likely to develop into 

invasive cancer. 

Generally, only a small proportion of 

HPV infections develop into grade 2CIN after 3 

years of invasion. A small proportion of grade 3 

CIN can turn into invasive cervical cancer after 

5 years of invasion and only a small proportion 

of grade 3 CIN can turn into invasive cancer 

after 30 years of invasion.  

If a precancerous lesion turns into 

invasive cancer, the division of the grades is 

different from the precancerous lesions grades. 

The stages of cervical cancer are aligned with 

the classification of The International 

Federation of Gynecology and Obstetrics 

(FIGO), namely stage 0 which is called 

carcinoma in situ, stage 1 where the carcinoma 

develops in the cervical area only, stage 2 where 

tumor expands outside the uterus but do not 

affect pelvic wall or reach the lower 1/3 of the 

vagina, stage 3 where tumor expands to the 

pelvic wall or reaches the lower 1/3 of the 

vagina and stage 4 where tumor expands to the 

bladder or rectum mucosa and/or beyond the 

small pelvis21. 

Based on the FIGO classification, 

22.8% of women were in stage IIIB followed by 

18.4% in stage IVA at the time of diagnosis. In 

line with this, a study conducted by Zidi et al in 

Utomo et al. (2020) found that the use of oral 

contraceptives was 1.86 times more likely to 

increase the risk of suffering from stage III or 

IV cervical cancer21. 

Prevention efforts that can be made by 

healthcare workers are conducting counseling 

regarding risk factors, causes and preventive 

efforts of cervical cancer and also providing 

assistance to women, especially married 

women, to carry out early detection of cervical 

cancer on a regular basis through Acetic Acid 

Visual Inspection (IVA), pap smears or biopsies 

and colposcopy as necessary.  

Correlation between Oral 

Contraceptives and the Incidence of Cervical 

Cancer. Oral contraceptives make women more 

sensitive to HPV and this may disrupt the 

balance of estrogen in the body. When 

persistent inflammation occurs in the genitalia 

due to estrogen imbalance caused by long-term 

use of oral contraceptives, normal cells will 

develop into abnormal ones14. Long-term use of 

oral contraceptives for more than 5 years is 

believed to increase a woman's risk of 

developing cervical cancer by 1.5-2.5 times. 

Natural hormone secretion in the body will be 

disturbed when oral contraceptives enter the 

body. The progesterone content in oral 

contraceptives will thicken cervical mucus, 

making it difficult for sperm to enter through 

the cervix22. 

Correlation between the use of oral 

contraceptives and the incidence of cervical 

cancer since oral contraceptives were believed 

to make the body experience a deficiency of 

folic acid, making it easier for mutagens to entry 
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and estrogen is thought to be one of the factors 

that accelerate HPV DNA duplication. The use 

of hormonal contraceptives including oral 

contraceptives could reduce levels of nutrients 

in the body (Vitamins C, B12, B6, B2, folic acid 

and zinc) which play a role in the immune 

system. It was reported that as many as 67% of 

cervical cancer patients had at least one 

abnormal vitamin level, while the other 33% 

experienced multiple abnormal nutrition levels. 

According to Arfailasufandi et al. (2019), 

intraepithelial lesions that occur in oral 

contraceptive acceptors can be caused by HPV 

due to consumption of oral contraceptives16. 

The high-risk HPV infection was more common 

in COC users, and it was shown that COCs 

altered the susceptibility or immune response to 

HPV infection. Women with CIN3 and women 

with CIN2 who lost fertility function in 

Denmark were always treated with conisation to 

prevent the development of the lesions23. WHO 

does not recommend stopping the use of oral 

contraceptives even though several studies have 

mentioned oral contraceptives as a risk factor 

for cervical cancer because the effectiveness of 

their use is more beneficial than the risks. 

The speed of development of cancer 

invasion is different from one case to another. 

Even though the tumor has spread to one organ, 

there is still a possibility that a patient has no 

symptoms. There are no definite symptoms in 

early stage cancer. The symptoms that often 

occur are characterized by quite a lot of vaginal 

discharge and sometimes accompanied by 

blood spots. Symptoms are increasingly evident 

as the cancer cells develop, such as bleeding 

that is more frequent, more volume and lasts a 

long time. Sometimes, vaginal mucus that 

smells bad is also found due to infection and 

tissue necrosis. If cervical cancer reaches an 

advanced stage, other symptoms may be found, 

such as pain in the hips or legs24. 

Cervical cancer certainly has an impact 

on the lives of patients and their families, and 

also affects the government's health budget 

because the government must provide adequate 

facilities for the treatment of cervical cancer 

patients. Counseling efforts to prevent and 

screen cervical cancer must be increased and 

considered by every authorized party. Cervical 

cancer screening is needed to recognize the 

symptoms that occur, to prevent it from 

progressing to an advanced stage and to treat it 

quickly and precisely. VIA examination is the 

program that has been introduced by the 

government as an effort to early detect cervical 

cancer. Such examination needs to be 

performed at least once every 3 years.  

 

CONCLUSION  

 

Based on the characteristics of oral 

contraceptive users, most of them had duration 

of oral contraceptive use of ≥5 years, age of 

marriage of <20 years, parity of ≥3, and 

exposure to cigarette smoke. The grade of 

precancerous lesions that might arise due to 

long-term use of oral contraceptives was CIN 

2/3. If not treated immediately, precancerous 

lesions will develop into cervical cancer. The 

majority of women diagnosed with stage 2/2+ 

cervical cancer was due to lack of knowledge 

about cervical cancer screening. Oral 

contraceptives were correlated with cervical 

cancer based on the length of use of more than 

5 years, the risk of CIN 2/3 among women. 

Furthermore, there were other factors that could 

affect the incidence of cervical cancer, namely 

age of marriage, parity and exposure to cigarette 

smoke. The study findings can be used as a 

reference for the public to encourage them to 

consult with healthcare workers before using 

contraceptives, especially oral contraceptives to 

reduce side effects that can be caused. Future 

researchers are recommended to evaluate the 

most risky factors of cervical cancer. 
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ABSTRACT 

Leptospirosis is a zoonotic disease which becomes a health problem in several regions in Indonesia. In 

2020, there were 1,170 cases of Leptospirosis with a CFR of 9.1% spread across 8 Provinces. This study aims to 

determine the environmental factors that influence the incidence of leptospirosis in Indonesia. The method applied 

here was literature review through the Google Scholar, Pubmed and GARUDA databases which examined the 

environmental factors of leptospirosis in Indonesia. This was a case control study with cross sectional design with 

a range of published journal publications from 2016–2022. The number of samples in this study were 11 articles. 

The results of the study indicated that there were several environmental risk factors for the incidence of 

leptospirosis in Indonesia, namely the presence of standing water around the house, the poor maintained condition 

of ditches, the existence of trash bins that did not meet the requirements, the distance between the house and the 

open drain and the presence of rats inside and outside the house, and 7 articles found the presence of rats as the 

most dominant influential factor. Communities in leptospirosis endemic areas are expected to be more concerned 

with the condition of the surrounding environment and always maintain the cleanliness of their houses to prevent 

rats breeding as a medium for the spread of leptospirosis. 

Keywords : Risk Factor, Environmental Factor, Leptospirosis. 

https://doi.org/10.33860/jik.v16i4.1230 

 

 

INTRODUCTION 

Leptospirosis is a zoonotic disease 

which becomes a health problem in several 

regions in Indonesia1. This disease is caused by 

a spiral-shaped pathogenic leptospira bacterium 

which is transmitted directly and indirectly 

from animals to humans2. Leptospirosis in 

Indonesia is spread by rats which release the 

bacteria through urine into the environment. 

Humans are infected through injured skin or 

mucous membranes3. Mild leptospirosis is 

estimated to account for 90% of all cases of 

leptospirosis in the community with symptoms 

of fever, headache and muscle aches (myalgia). 

The remaining 10% are severe leptospirosis 

accompanied by symptoms of kidney failure, 

jaundice and bleeding1, and also a high fever, 

calve muscle aches and brown urine4,5. 

In 2020, the Ministry of Health reported 

1,170 cases of Leptospirosis with 106 deaths 

(CFR of 9.1%) spread across 8 Provinces. 

Provinces that reported leptospirosis were DKI 

Jakarta, West Java, Central Java, DI 

Yogyakarta, East Java, Maluku, South Sulawesi 

and North Kalimantan6.  Furthermore, in 2021, 

there was a decrease in cases of 734 cases, but 

an increase in the CFR of 11.4% with the largest 

contributors of Central Java and East Java 

Provinces7. 

The influential factors of the 

occurrence of a disease are the host, agent, and 

environment. In addition to the high population 

of rats (rodents), the transmission of 

leptospirosis is also influenced by the quality of 

the physical environment, such as untreated 

ditches, lots of standing water, flood-prone and 

areas, slums and unmanaged surrounding 

garbage1. 

Prevention of leptospirosis cases can be 
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performed by knowing and controlling potential 

environmental risk factors so that leptospirosis 

risk factors to reduce the high case fatality 

rate/CFR and the number of cases (morbidity 

rate) so as to improve the community health 

status. This study aims to determine the 

environmental risk factors that may influence 

the incidence of leptospirosis in Indonesia. 

 

METHOD 

 
The method applied here was literature 

review through Google Scholar, Pubmed and 

GARUDA darabases which examined the 

environmental factors of leptospirosis in 

Indonesia. This was a case control study with 

cross sectional design with a range of published 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Article Selection Flowchart 

RESULTS 

A summary of the results of previous 

studies on environmental risk factors for the 

incidence of leptospirosis in Indonesia is 

described in table 1. The risk factor included the 

presence of standing water, the condition of the  

 

journal publications from 2016–2022 to obtain 

the latest information and relevant contents of 

the articles as well as the empirical data which 

indicated environmental risk factors od 

leptospirosis in Indonesia. The data sources 

were scientific publication journals searched by 

using the keywords of leptospirosis, risk factors 

for leptospirosis and environmental factors for 

leptospirosis. 

Article selection began with article 

skimming followed by reviewing the abstract 

that was considered appropriate to the topic 

under study. There were 72 articles obtained. 

Furthermore, screening was carried out 

according to the inclusion criteria and there 

were 11 articles that met the predetermined 

criteria and study variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ditches, the presence of rats, the presence of 

pets, flooded areas, the presence of garbage, the 

distance between the house and open drain, 

housing condition and poor physical condition 

of the house. 

 

 

Identified Articles (n=72) 

Screening results (n=42) 

Relevant Articles (n=11) 

Did not in accordance with the inclusion criteria 

•  Not an observational study (n=13)  

•  Outcomes other that environmental risk factors 

(n=18) 

Titles and abstracts that were irrelevant to the study 

topic (n=42) 

Google Scholar (n=24) Pubmed (n=7) 
Garba rujukan Digital (Garuda) 

(n=41) 
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Table 1. Variables and Results of Previous Studies related to Environmental Risk Factors for 

Leptospirosis in Indonesia. 

Writer Design Variable Findings 

Nurulia Unggul 

P.R, Budiyono, 

Nurjazuli 

20168 

Case control The presence of rats, condition 

of the ditches and the presence 

of standing water. 

The results showed that there was a 

relationship between the presence of 

standing water (OR=3.273 95% CI=1.008 

to 10.621) as the risk factor for leptospirosis 

in the city of Semarang. 

Ghinaa 

Maniiah, 

Mursid Raharjo, 

Nikie Astori 

na 

20169 

Case control The presence of standing 

water, condition of ditches, the 

presence of rats and pet 

ownership, activity in water. 

 

Bivariate analysis showed a relationship 

between standing water (p=0.040, 

OR=3.385), ditch condition (p=0.014, 

OR=4.875), and the presence of rats 

(p=0.002, OR=1.705) with the level of 

leptospira bacteria. Laboratory results 

showed that among 62 water samples 

examined, 38 (61.29%) was positive for 

leptospira bacteria content, most of which 

came from bathing water. 

Novie Ariani, 

Tri Yunus Miko 

Wahyono 

202010 

Cross 

sectional 

The presence of rats in the 

house, pets, livestock pets 

and floods in the last 2 

weeks. 

The results of the study showed that the 

influential factors for the incidence of 

leptospirosis in 2 districts wherein sentinel 

leptospirosis surveillance was conducted in 

Banten Province in 2017 – 2019 were the 

presence of rats (POR 4.08 95% CI: 1.738 

– 9.566) and the presence of pets (POR 2.24 

95% CI: 1.418 –5,827)  

Hajar Camelia 

Dewi, Ririh 

Yudhastuti 

201911 

Case control The presence of standing 

water, condition of ditch, 

history of floods and the 

presence of vegetation. 

There was a relationship between the 

presence of standing water (p=0.001 and 

OR=22) and the condition of ditch (p=0.053 

and OR=0.2050). 

Patria Sari 

Dewi, Setyo Sri 

Rahardjo, 

Bisma Murti 

202012 

Case control The physical condition of the 

house, environmental 

condition, settlements, the 

presence of rats, the presence 

of cows, areas bordering rivers, 

flooded areas. 

 

The risk of leptospirosis directly increased 

in the presence of rats (b=7.34; 95% CI= 

4.44 to 10.24; p <0.001), and in flooded 

areas (b=8.99; 95% CI= 5.02 to 12, 96; 

p<0.001). 

The risk of leptospirosis is indirectly 

influenced by the presence of rats, the 

presence of livestock, flooded areas, as well 

as housing condition and poor physical 

condition of the house.  

Arief 

Nugroho, 

Wiwik 

Trapsilowati, 

Bernadus 

Yuliadi, Siska 

Indriyani 

201813 

Cross 

sectional 

Vegetation around the house 

and the presence of rats. 

Statistically, there was no relationship 

between vegetation and the presence of rats 

with the incidence of leptospirosis. 

However, the trap success finding (9.37% 

outside the home and 18.65% inside the 

home) at the study site could be be a 

potential risk of leptospirosis. 

Beby Prima 

Amaliyah, 

Syamsuar, 

Erniwati 

Ibrahim  

201814 

Cross 

sectional 

Flood, the existence of trash 

bins, the condition of the 

ditches/SPAL and the presence 

of rats inside/outside the 

house. 

The description of environmental factors in 

the study area showed that 100% of 

respondents experienced flooding around 

the respondent's house every year, 30% had 

garbage scattered around/inside the house, 

70.6% had ditches with unsmooth flow, and 

78.3% of respondents said that there were 

rats in or around their houses.  
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DISCUSSION 

The Presence of Standing Water 

The presence of standing water can 

result in the incidence of leptospirosis. This is 

due to contamination through the urine of 

infected animals. So, if the standing water is not 

contaminated by the urine of rats infected with 

leptospira bacteria, then it may not cause 

leptospirosis2. A previous study conducted in 

the city of Semarang showed that people who  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

had standing water around the house had 3.273 

times higher risk of contracting leptospirosis 

compared to respondents who did not have 

standing water around the house8. This was 

reinforced by the presence of leptospirosis 

bacteria in 38 positive water samples or around 

61.29% taken from the houses of case and 

control respondents9. 

 

 

Writer Design Variable Findings 

Beby Prima 

Amaliyah, 

Syamsuar, 

Erniwati 

Ibrahim  

201814 

Cross 

sectional 

Flood, the existence of trash 

bins, the condition of the 

ditches/SPAL and the presence 

of rats inside/outside the 

house. 

The description of environmental factors in 

the study area showed that 100% of 

respondents experienced flooding around 

the respondent's house every year, 30% had 

garbage scattered around/inside the house, 

70.6% had ditches with unsmooth flow, and 

78.3% of respondents said that there were 

rats in or around their houses.  

Marek Samekto, 

Suharyo 

Hadisaputro, 

Mateus 

Sakundarno Adi, 

Suhartono, 

Bagoes 

Widjanarko 

201915 

Case control The presence of standing water 

around the house, the presence 

of garbage near the house, 

characteristics of the 

permeability of the house, 

condition of the ditches, the 

presence of rats,  

Variables that influenced the incidence of 

leptospirosis were impermeable house to 

rats (OR=3.14; 95% CI=1.16 – 8.47), and 

the presence of rats in and around the house 

(OR=3.66; 95% CI=1.67 – 12.28).. 

 

Maya Sofiyani, 

Ruben 

Dharmawan, 

Bhisma Murti 

201816 

Case control Residential environmental 

condition, house condition, 

the presence of rats/livestock, 

and history of rain/floods.  

The results showed that there were 

relationships between the physical 

condition of the house (b= -1.92; 95% CI= 

-3.08 to -0.77; p=0.001), the condition of 

the residential environment (b= -2.35; 95% 

CI= -3.48 to -1.23; p<0.001) and the 

presence of rats/livestock (b= -1.41; 95% 

CI= -2.15 to -0.67; p<0.001) with the 

incidence of leptospirosis. 

Defryana 

Rakebsa, Citra 

Indriani, 

Widagdo Sri 

Nugroho 

201817 

Case control The distance between the 

house and the open drain, the 

piles of garbage in the house, 

the presence of livestock and 

the presence of rats in the 

house. 

Multivariate analysis showed that the 

distance between the house and the open 

drain (OR: 2.96, 95% CI; 1.22 – 7.14) and 

the presence of garbage in the house (OR: 

2.03, 95% CI: 1.14 – 3 , 62) were associated 

with the incidence of leptospirosis. 

Ragil Andriani, 

Dyah 

Mahendrasari 

Sukendra 

202018 

Cross 

sectional 

The distance between the 

house and the ditch, the 

presence of ponds, the 

presence of garbage around the 

house and the presence of 

standing water. 

The results showed that the distance 

between the house and the ditch (p=0.0007) 

and the presence of standing water 

(p=0.0004) were associated with the 

incidence of leptospirosis. 
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A study conducted in the Gresik 

District area showed that 12 respondents in the 

case group (80%) and 3 respondents in the 

control group (20%) had standing water around 

the house. Therefore, those respondents would 

have 22 times higher risk of getting 

leptospirosis than those who had no standing 

water11. In another study located in the work 

area of  Bonang Community Health Center, 

which was an endemic area, there was a 

significant relationship between the presence of 

standing water and the incidence of 

leptospirosis (p=0.004, RP=2.857)18. The 

presence of standing water around the house can 

be a source of indirect transmission of 

Leptospirosis bacteria if the water is 

contaminated with infected animal urine19. 

The presence of standing water is one 

of the factors that supports the transmission of 

leptospirosis, especially in Indonesia. This is 

supported because the country of Indonesia is a 

tropical country with moderate temperature and 

climate and the pH level of the water and soil is 

in a neutral condition. Such condition allows the 

leptospira bacteria to survive and live in 

standing water that has been contaminated with 

rat urine20. 

Indonesian people often walk outside 

their homes without using footwear in their 

daily lives. And those like crossing standing 

water will be more likely to be exposed to 

leptospirosis21. 

Condition of Ditch 

The good and poor conditions of a ditch 

can be seen from the construction and the 

condition of the water flow in the ditch. Such 

condition will certainly put the community at 

risk if the tidal water which is contaminated 

with leptospirosis bacteria9. A good ditch refers 

to a ditch with closed and smooth flow of water 

with no rats that can enter and leave the house22. 

Based on the results of a study conducted in the 

city of Semarang, there was a relationship 

between the condition of ditch and the incidence 

of leptospirosis with p=0.014 (<0.05) and 

OR=4.875. Such finding indicated that 

respondents who had poor ditch condition had 

4.875 times higher risk than respondents who 

had good ditch condition9.  

Similar finding was also revealed in a 

study conducted in the Work Area of Tempe 

CHC in Wajo District, that most of residents 

had ditches but the existing ditches did not meet 

the criteria. Garbage was found 35.3% of 

ditches, 70.6% of ditches had unsmooth water 

flow, and rats were found in 15.7% of ditches 

around the respondent's houses14. 

The results of another study conducted 

in the Gresik District area showed that there was 

a relationship between the condition of ditch 

and the incidence of leptospirosis with p=0.053 

and OR=0.025. Based on the results of field 

observations in both the case group and the 

control group, most of the respondents' ditches 

were open, clogged and the distance from the 

house was <2 meters. Such condition was due 

to the houses were close one another and the 

position of the ditch was higher than the house, 

so that when it rains, the water in the ditch 

overflowed and flooded the surrounding houses 

11. 

The poor condition of the ditches with 

the presence of puddles allows leptospira 

bacteria to grow and develop due to the 

presence of water contaminated with rat urine. 

People who clean ditches without wearing 

footwear will certainly be more likely to be 

exposed to leptospirosis, especially if they have 

uncovered wounds. 

 

The Presence of Trash Can 

Trash cans are one of the places that rats 

like because they are a source of food for rats, 

especially open and non-watertight trash cans. 

However, if the trash can is tightly closed and 

watertight, then rats cannot enter and look for 

food in it, so that the house and the environment 

will be free from the presence of rats23. 

A previous study conducted in the 

Work Area of the Tempe CHC in Wajo District 

showed that in addition to the presence of trash 

bins, the type of trash can also influenced the 

incidence of leptospirosis14. The existence of 

piles of garbage from food scraps placed in 

open trash cans would also provide an 

opportunity to invite the presence of rats in the 

house17. 

Uncovered trash can is a source of food 

for rats to survive, so that rat breeding will 

increase to continue to live and develop. 

 

Distance between the House and Open Drain 

The distance between the house and 

open drain is one of the environmental risk 

factors for the incidence of leptospirosis. This is 

supported by the presence of rats as a reservoir 

for leptospira bacteria, so they have the 

opportunity to move a wide range of 200 meters 

in search of food. However, if it is difficult to 
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get food, rats can move even further, namely 

700 meters to 1000 meters to get food24. A study 

conducted in the work area of the Bonang I 

CHC showed that respondents who had a 

distance from their house to a ditch by ≤ 700 

meters had 2,690 times higher risk of 

experiencing leptospirosis than respondents 

who had a distance from their house to a ditch 

by >700 meters18. This is also supported by a 

study conducted in Yogyakarta City and Bantul 

District which found that distance between the 

house and open drain had a significant 

relationship with the incidence of leptospirosis 

(OR=2.96 95% CI=1.22 – 7.14)17. The distance 

between the house and open drain lead to a 

higher potential presence of rats so that rat urine 

can be spread more widely. 

 

The Presence of Rats 

Based on the 11 articles reviewed, there 

were 7 articles which stated that the presence of 

rats was proven to be significantly associated 

with the incidence of leptospirosis. A study 

conducted in the city of Semarang showed that 

respondents who had rats in the house were 

6.234 times more likely to be exposed to 

leptospirosis than respondents who did not have 

rats in the house9. Another study conducted in 

Tangerang District showed that trap success 

inside the house was 18.65% and outside the 

house was 9.37%. Poor maintained 

environmental and sanitation conditions and 

unsmooth flow of sewage water were the 

supporting factor for rats to breed and nest so 

that they were related to high trap success13.  

The presence of rats around the house 

was also influenced by the dense and dirty 

environmental conditions and distance to rivers 

and rice fields as breeding grounds for rats14. 

This was also reinforced by the result of a study 

conducted in Klaten District, thatthe presence 

of rats was found to increase the risk of 

leptospirosis through unfavorable living 

condition and housing condition that did not 

meet the requirements16.  

A similar study was also conducted in 

Pati District which showed that the presence of 

rats in and around the house led to 4.51 times 

higher risk than the absence of rats inside or 

outside the house for the incidence of 

leptospirosis15. A study conducted in 2 sentinel 

surveillance districts, namely Tangerang 

District and Serang District, also showed that 

the presence of rats was the most dominant risk 

factor for leptospirosis (p=0.001 OR=4.08 95% 

CI=1.738-9.566)10.  

The presence of rats inside and outside 

the house can be seen from rat droppings, rat 

footprints, rat bite marks and rat nests and 

excavations 12. Leptospirosis in Indonesia is 

primarily spread by rats which release the 

bacteria via urine into the environment. 

Reservoirs that are resistant to infection with 

leprospira bacteria are the brown rat 

(R.norvegicus) and the garden/field rat 

(R.exulans) which can be a source of infection 

to humans and animals. Meanwhile, rats that are 

sensitive to infection with leptospira bacteria 

are Asian house rats (R.tanezumi) and brown 

rats (R.norvegiccus)1. 

In everyday life, rat control can be 

carried out using non-chemical method by using 

traps and chemical method by using poisoned 

bait25. 

 

CONCLUSION  

 

Based on the 11 articles reviewed, it 

was revealed several environmental risk factors 

for the incidence of leptospirosis in Indonesia, 

namely the presence of standing water around 

the house, the poor maintained condition of the 

ditches, the existence of trash bins that did not 

meet the requirements, the distance between the 

house and open drain and the presence of rats 

inside and outside the house, and 7 articles 

found the presence of rats as the most dominant 

influential factor. Communities in leptospirosis 

endemic areas are expected to be more 

concerned with the condition of the surrounding 

environment and always maintain the 

cleanliness of their houses to prevent rats 

breeding as a medium for the spread of 

leptospirosis. In addition, there should be 

collaboration by all parties, both from the 

government sectorprivate sector, religious 

leaders and all levels of society to commit to 

leptospirosis prevention in Indonesia. 
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ABSTRACT 

Bipolar is a mood disorder characterized by extreme swings between feelings of happiness and sadness. 

Based on WHO data, around 60 million people experience bipolar disorder. Bipolar disorder causes functional, 

psychosocial functioning, quality of life impairments and even the risk of suicide. The large number of 

smartphone users and the increasing computing power of mobile devices can be used as a reference in using 

smartphones for bipolar disorder. This systematic review aims to determine the use of smartphones for patients 

with bipolar disorder. The systematic review method was applied to search articles in electronic databases such 

as PubMed, Science Direct, and SpringerLink published in 2017-2021. The keywords used in the search were 

"smartphone", "bipolar disorder" using the Boolean "AND". Articles reviewed were those which met several 

inclusion criteria such as relevant to the study objective, written in English, not an article review, and free full 

text. An analysis towards 16 relevant articles found that the use of smartphones for patients with bipolar 

disorder was intended to measure and monitor signs and symptoms, as a medium for psychotherapy, and to 

increase adherence to medication. This can be a reference for healthcare workers in carrying out monitoring 

and management programs for bipolar disorder. 

Keywords : Smartphone, Bipolar, Mental Disorder. 
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INTRODUCTION 

Bipolar disorder is a mood disorder 

characterized by extreme swings between 

feelings of happiness and sadness. Because of 

these changes, bipolar disorder is also called 

manic-depressive, in which the patient suffers 

from periods of depression but also suffers 

from periods of mania (excitement or 

irritability, excessive energy, lack of sleep, fast 

speech, feeling very up, poor judgment and 

impulsivity)1. 

Bipolar disorder occurs in many countries 

in the world. Based on the WHO report, there 

are around 60 million people affected by 

bipolar disorder2. Individuals with bipolar 

show symptoms of mania, where they behave 

impulsively, feel invincible and often engage 

in risky activities such as suicide3. In addition, 

neurocognitive dysfunction and depressive 

symptoms in bipolar disorder can lead to 

functional impairment4,5.  In addition to 

functional impairment, bipolar disorder also 

have a serious impact on psychosocial 

functioning and quality of life6,7. Therefore, 

innovations are required in the management of 

such disorder. 

The rapid development of technology is 

also followed by technological developments 

in the health sector, one of which is regarding 

mental health. Various technologies such as 

smartphones have been successfully adopted in 

the context of mental health8. There is a rapid 

growth of Smartphone users in Indonesia. 

Based on data derived from the Ministry of 

Communication and Information, 89% of 

Indonesia's population uses smartphones9.  

There are sensors embedded in 
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smartphones so that they can collect a large 

amount of objective information to identify 

behavioral patterns of symptoms as well as 

physiological signs. Such advantage leads to 

the potential to provide new insights about 

mental disorders 10. In addition, there are 

means to collect various sensor data on 

smartphones, so as to be able to capture 

disease-related behavioral information11.  

The large number of smartphone users 

and the increasing computing power of mobile 

devices can be used as a reference in using 

smartphones for the mental health sector, 

especially for bipolar disorder. This systematic 

review aims to determine the use of 

smartphones for patients with bipolar disorder. 

 

METHOD 

 
This article writing applied literature 

review  method through electronic searches on 

several databases such as PubMed, Science 

Direct, and SpringerLink which were 

published in 2017-2021. The keywords used in 

the search  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Article Search Flowchart 

were "smartphone", "bipolar disorder" using 

the booleand "AND". The keywords used in 

the search were "smartphone", "bipolar 

disorder" using the Boolean "AND". Articles 

reviewed were those which met several 

inclusion criteria such as relevant to the study 

objective, written in English, not an article 

review, and free full text. 

Article identification was performed using 

the PRISMA guidelines with the following 

steps: (1) determined the research topics to be 

reviewed, (2) determined research questions, 

(3) determined keywords for the article search 

process, (4) searched for articles with 

predefined keywords in the selected databases, 

(5) identified multiple articles from the 

databases, (6) screened relevant articles based 

on titles and abstracts, (7) screened full text 

articles using inclusion criteria (8) determined 

the articles to be analyzed. Figure 1 presents 

the search flowchart. 
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RESULTS 

 

The database search results obtained 307 

articles which were further selected. The  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

selection results obtained 16 relevant 

articles for further analysis. The results of the 

analysis are described in table 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Reviewed Articles 
Writer/Year Study Objective Study Design/Samples Findings 

Anand et al, (2019)12  

 

To determine smartphone-based 

daily and weekly mood 

assessment, especially among 

patients who took 

antidepressants. 

Periodic mood monitoring 

study where respondents 

could record their mood 

daily or weekly using a 

smartphone application (n 

= 40). 

Mood assessment using 

a smartphone could 

show mood instability 

in bipolar disorder. 

 

Gideon et al, 

(2019)13 

To determine the mood based 

on an anomaly detection 

framework called “TemNorm”. 

 

Longitudinal study on 51 

types of bipolar disorder I 

and II using the PRIORI 

dataset which is a 

collection of natural 

conversations on 

smartphones. 

TempNorm could 

detect ongoing mood 

disorder ratings. 

Maurin et al, 

(2020)14 

To determine the difference in 

the level of adherence between 

patients who used BIPOLIFE® 

game and patients with regular  

treatment. 

RCT by comparing the use 

of BIPOLIFE® game (n = 

20) vs. rgular treatment (n 

= 21). 

The level of adherence 

of patients who used 

BIPOLIFE® was 

higher than that of 

patients who got 

regular treatment. 

Fellendorf et al, 

(2019)15 

To sssess the validity of the 

“UP!” to detect mood 

fluctuations and episodes of 

illness compared to clinical 

psychiatric interviews, validated 

questionnaires, and fitness 

trackers, and to evaluate user 

acceptance of the app. 

Development of “UP!” app 

for Android smartphones, 

by collecting daily and 

continuous mood data on 

movement, exercise, sleep 

duration, and digital 

communication intensity 

via GPS and sensors 

among individuals with 

bipolar (n=24) and control 

(n=24) of healthy 

individuals without mental  

impairment. 

Behavior pattern 

recognition via 

smartphones could 

provide innovative 

technological toos for 

the early detection of 

episodes of bipolar 

disorder. 

 

Dargel et al, (2020)16 To determine the difference 

between mood data that were 

clinically assessed and 

mood/behavior data collected 

automatically using the “Toi 

Même” application among 

patients with bipolar disorder 

and to assess the feasibility of 

the application. 

An open-label, 

nonrandomized trial 

among 93 respondents (31 

depressive, 31 euthymic, 

and 31 hypomanic) 

diagnosed with type I/II 

bipolar disorder. 

 

The Toi Même app 

could assess Bipolar 

Disease Activity. 

 

Mühlbauer et al, 

(2018)17 

To assess the effectiveness of 

smartphone-based feedback 

loops for detecting signs of 

affective episodes in bipolar 

disorder. 

 

Randomized controlled 

single-blind trial (n=120). 

Smartphone-based 

feedback loops could 

detect signs of an 

affective episode. 

Carr et al, (2020)18 To predict depression levels 

using acceleration data recorded 

from smartphones among 

individuals with bipolar 

disorder. 

Collected acceleration data 

corresponding to 

depression scores among 

52 participants over 37 

weeks 

 

Features derived from 

smartphone 

accelerometers could 

provide objective signs 

of depression 

 

Ryan et al, (2020) 

 
(19) 

To assess the feasibility and 

usefulness of smartphones for 

viewing daily fluctuations in 

mood in bipolar disorder. 

 

26 individuals with bipolar 

disorder and 12 individuals 

as controls were given a 

smartphone with a 

specially made application 

to complete questions 

Compliance levels and 

positive experiences 

were reported when 

completing mood 

questions using a 

smartphone 
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Ryan et al, (2020)19 To assess the feasibility and 

usefulness of smartphones for 

viewing daily fluctuations in 

mood in bipolar disorder. 

 

 

26 individuals with bipolar 

disorder and 12 individuals 

as controls were given a 

smartphone with a 

specially made application 

to complete questions 

about mood for 28 days. 

The app automatically and 

secretly collected phone 

usage data. 

 

Compliance levels and 

positive experiences 

were reported when 

completing mood 

questions using a 

smartphone 

 

Faurhot-Jepsen et al, 

(2021)20 

To investigate voice features 

collected during phone calls as a 

marker of affective states in 

bipolar disorder by combining 

voice features and smartphone 

data about auto-generated 

behavioral activity. 

 

Data were collected from 

28 outpatients with bipolar 

disorder daily for 12 

weeks. 

 

Voice features 

collected using a 

smartphone could be 

used as an objective 

sign of bipolar 

disorder. Combination 

of voice features and 

smartphone data 

regarding behavioral 

activity and self-

monitored electronic 

data could improve the 

accuracy, sensitivity, 

and specificity of 

affective state. 

Faurhot-Jepsen et al, 

(2017)21 

To determine the effectiveness 

of smartphone-based monitoring 

and treatment system in 

reducing readmission rates and 

duration compared to standard 

intervention. 

 

Randomized controlled, 

single-blind parallel-group 

design. (n=400) which 

involved 200 patients with 

unipolar disorder and 200 

patients with bipolar 

disorder 

Smartphone-based 

monitoring systems 

was proven to be 

effective in reducing 

readmission rates and 

duration. 

Wenze et al, 

(2017)22 

To evaluate the feasibility and 

acceptability of smartphone-

based interventions in 

improving adherence to bipolar 

disorder treatment. 

Eight participants 

completed 4 one-on-one 

individual therapy sessions 

over the course of a month, 

followed by 60 days of 

twice-daily Ecological 

Momentary Intervention 

(EMI) sessions. 

Respondents showed 

good adherence to the 

intervention, including 

adherence to face-to-

face and smartphone-

facilitated sections. 

smartphone. 

Pozza et al, (2020)23 To compare the level of 

adherence to antipsychotics 

between psycho-education 

provided through the Bipolar 

mobile application (Bip.App) 

and the standard psycho-

education and a combination of 

both. 

 

RCT Combination of 

standard group psycho-

education and 

smartphone-based 

psycho-education was 

a better choice to 

improve the process of 

monitoring and self-

management of 

patients, thereby 

increasing adherence to 

treatment. 

Fellendorf et al, 

(2021)24 

To assess the acceptance for 

UP! application and to validate 

sleep wake times assessed with 

the UP! Application. 

UP! App was used by 22 

individuals with bipolar 

disorder and 23 controls. 

Respondents recorded the 

time they woke up using 

the UP! for 3 weeks. 

 

UP App! Could be 

used to accurately 

measure changes in 

sleep duration. 

Melbye et al, 

(2021) 

 
(25) 

To validate automated data on 

smartphones which described 

physical, social activities and 

phone use among young 

patients with newly diagnosed 

A total of 40 young 

patients with newly 

diagnosed bipolar disorder 

and 21 patients in the 

control group aged 15–25 

Automatically 

generated data on 

physical and social 

activities and phone 

use reflected certain 
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DISCUSSION 

 

Various smartphone applications that 

have been developed showed that there were 

creative information technology-based 

innovations that were useful for patients with 

bipolar disorder. Each of these applications 

had useful features such as measuring and 

monitoring signs and symptoms, as a medium 

for psychotherapy, and increasing adherence to 

medication. 

 

Measuring and Monitoring Signs and 

Symptoms 

The heterogeneity of symptoms of 

bipolar disorder makes it difficult to predict the 

course of the disease. As a result, patients 

often lack knowledge and are often unaware of 

the mood swings that lead to relapses28.  To 

prevent this, accurate information about the 

timing of the affective phase transition must be 

made available to patients and healthcare 

professionals. This information can enable 

service providers to intervene as soon as 

symptoms appear.  

Information from the patient's daily 

life can help provide earlier and more reliable 

predictions of the affective phase transition 

that will occur in bipolar disorder17. 

Smartphones are easy-to-use and low-cost 

devices that can be used to assess information 

in patients' daily environment13. In addition, 

there is great interest among patients with  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mental health problems in monitoring 

symptoms through mobile applications26. 

Applications on smartphones could 

record and process behavior related to 

accelerometers, global positioning systems 

(GPS), exercise, physical activity, sleep, work 

and leisure time, phone calls, and digital 

communications15,18,20,24,25. Interpretation and 

statistical analysis of data could be carried out 

by the application system, so that it might lead 

to more personalized diagnoses and 

interventions29. 

 

As a Medium for Psychotherapy 

Psychotherapy is the first-line 

intervention to prevent relapse in bipolar 

disorder30. However, there are several 

obstacles to the success of therapy. One of the 

main problems is the nature of face-to-face 

therapy which requires the patient and 

therapist to be at the same time. It requires a 

strong commitment to such care making it 

difficult for many patients, especially since 

therapy is given over a long period of time (eg, 

4-6 months) and sessions take place at fixed 

dates and times (eg, once a week, lasting 1 

hour)31. Such characteristics of therapy caused 

the high dropout rate. In addition, to 

implement certain intervention programs, there 

should be specialized therapists and there was 

a gap between supply and demand32,  and 

hence in many health systems, the provision of 

Melbye et al, 

(2021)25 

To validate automated data on 

smartphones which described 

physical, social activities and 

phone use among young patients 

with newly diagnosed bipolar 

disorder. 

 

A total of 40 young patients 

with newly diagnosed 

bipolar disorder and 21 

patients in the control group 

aged 15–25 years were 

assessed for daily 

smartphone automated data 

for 3-779 days. 

Automatically generated 

data on physical and 

social activities and 

phone use reflected 

certain symptoms. 

 

Jonathan et al, 

(2021)26 

 

To develope a user-centric 

LiveWell application, a 

smartphone-based self-

management intervention for 

bipolar disorder. 

 

Hands-on trials of 

smartphone application in 

design sessions, usability 

test, and pilot study of 

smartphone-based self-

management intervention 

for bipolar disorder. 

LiveWell consisted of a 

daily self-monitoring 

tool. This app went 

through several revisions 

during the user-centric 

development process. 

 

Busk et al, (2020)27 To test the feasibility of a mood 

score prediction application based 

on self-assessments collected 

daily from patients through a 

smartphone-based system. 

 

RCT (n=84) Self-assessment method 

through a smartphone-

based system could 

predict mood for several 

days with low error 

compared to general 

basic method. 
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such care was limited 31. 

Information and communication 

technology is an opportunity to develop 

smartphone-based psychotherapy. This 

technology can overcome some of the 

limitations of face-to-face care. Smartphone-

based psychotherapy is easily accessible and 

the time for therapy can be adjusted according 

to the needs and availability of each user23. In 

addition, such intervention programs offer the 

possibility of patient self-monitoring with two-

way feedback between the patient and the 

healthcare provider26. 

Smartphone-based psychotherapy in 

the form of learning sessions contained 

multimedia content such as video tutorials, 

presentations, audio, and pdf documents as 

well as psychotherapy exercises that could be 

performed anytime and anywhere23,26. In 

addition, smartphone-based psycho-education 

provided a way to remotely monitor patient 

status by enabling the collection of 

physiological/biometric parameter data so that 

patients could be actively involved in the 

treatment process23. 

 

Improving Adherence to Medication 

A previous study showed that half of 

patients with bipolar disorder did not take their 

medication as prescribed(33).  Low level of 

adherence increase the risk of mood swings, 

cognitive impairment, depressive sequelae, 

suicide, as well as increased use of health care 

and poor quality of life33,34. 

Several things that hinder patient non-

adherence to treatment were costs and 

accessibility of health care35. One potential 

strategy to increase adherence to and also 

increase the accessibility of treatment is 

intervention using a smartphone. Several 

previous studies revealed that applications on 

smartphones such as BIPOLIFE® and EMI 

could improve adherence to medication and 

attitudes toward treatment14,22. 

Applications on smartphones could 

increase adherence through psychoeducational 

messages and also through observation on the 

consequences of changes in mood and energy 

in the form of avatars. Some patients reported 

that such features helped them realize the 

importance of the quality of life and adherence 

to medication in the management of bipolar 

disorder 14,22. 

 

 

CONCLUSION  

 

Smartphones could be used for bipolar 

disorder patients for certain functions such as 

measuring and monitoring signs and 

symptoms, as a medium for psychotherapy, 

and increasing adherence to medication. This 

can be a reference for healthcare workers in 

carrying out monitoring and management 

programs for bipolar disorder. 
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ABSTRACT 

 

The objective of study to evaluate technical scanning and Image result of dengue haemorragic fever 

(DHF) on abdominal ultrasound examination. The Methods was a case study Presentation from 3 patients, and 

observations were taken from March 2022 to July 2022 at the RSUD Cengkareng Jakarta. Using a 3.5 MHz 

frequency convex transducer, take longitudinal and transverse shots with the supine patient position. Scanning 

focuses on the peritoneal cavity to evaluate the presence of plasma fluid that fills the peritoneal cavities. The 

results showed that the abdominal ultrasound examination procedure with clinical DHF was well done with 

patient preparation not eating fibrous at least 4 hours, drinking 3-4 glasses of water and holding urination about 

2 hours to fill the bladder. The results show that there is fluid in the peritoneal cavity. 

Keywords : Dengue Haemorragic Fever, Abdomen Ultrasonography, Peritoneal Cavity Fluid. 

https://doi.org/10.33860/jik.v16i4.2391 

 

 

INTRODUCTION 

Dengue hemorrhagic fever (DHF) is an 

infectious disease caused by the dengue virus 

including the Flavivirus genus of the 

Flaviviridae family with viral serotypes namely 

DEN-1, DEN-2, DEN-3, DEN-4 1–4 which can 

result in a spectrum of clinical manifestations 

that vary between the mildest, dengue fever 

dengue virus (DD), DHF and dengue fever 

accompanied by scarring or dengue shock 

syndrome (DSS), transmitted by Aedes aegypti 

and Ae mosquitoes. Infected Albopictus 5–7. The 

incidence of DHF, due to multiple causes, 

means that the emergence of pain due to various 

interacting factors, including agents (dengue 

virus), vulnerable (human) hosts and the 

environment that allows the growth and 

proliferation of Aedes mosquitoes 8–10 . Besides 

that, it is also influenced by predisposing factors 

including population density and mobility, 

housing quality, distance between homes,  

 

 

education, employment, life attitudes, age 

groups, ethnicities, vulnerability to diseases, 

and others 11,12.  

In the first degree the patient 

experiences symptoms such as fever 

accompanied by other clinical symptoms, 

without spontaneous bleeding, high body 

temperature with a cycle of 2-7 days, positive 

tourniquet laboratory test, thrombocytopenia, 

hemoconcentration. When there is an increase 

to degree II, the patient experiences the same 

symptoms as first degree symptoms, but is 

added by the presence of spontaneous 

symptoms such as petechiae, ecchymosis, 

melena, bleeding in the gums. In grade III the 

patient experiences symptoms of circulatory 

failure such as a weak and fast pulse with a size 

(> 120x / min) narrow pulse pressure with a size 

(≤ 120 mm Hg), blood pressure decreases with 

size (120/80 120/100120 / 110 90 / 70 80/70 

80/0 0/0). At the last degree, that is, the degree 

of the pulse is not palpable, blood pressure is 
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irregular (heart rate ≥ 140x / min) the upper 

limbs and lower limbs are felt cold, sweaty and 

the skin looks blue. 

According to records with clinical DHF 

at the Cengkareng Regional General Hospital in 

Jakarta, abdominal ultrasound examinations 

within a period of one to two months were 

recorded in around 2-4 patients. An interesting 

DHF case related to abnormalities in several 

organs in the abdomen is the discovery of fluid 

in the peritoneal cavity. 

Basically, an ultrasound examination 

can strengthen the suspicion of the disease if 

previously accompanied by laboratory tests, to 

determine whether or not there is a decrease in 

the number of platelets and leukocytes in the 

blood. Therefore the main role of ultrasound on 

examination with clinical DHF is here, as an 

important addition to adding clinical and 

laboratory effectiveness in diagnosing dengue 

fever and to predict the severity of the disease 

by linking imaging features with platelet counts 

(13). According to previous research, if it shows 

an albumin level of <3.5 g / dL, the subjects 

were positive for dengue fever (DHF) and DHF 

and had a plasma leak. 

 Compared with laboratory results and 

levels, the ultrasound (USG) modalities are 

very sensitive and specific in visualizing plasma 

leakage in the form of pleural effusion and / or 

ascites. Plasma leakage is identified by the 

presence of pleural effusion and / or ascites with 

thrombocytopenia14,15.Ultrasound examinations 

are performed using 3.5 MHz and 5 MHz 

frequency transducers (16,17). Ultrasound 

examination of the abdomen is done after 6 

hours of fasting to allow for better distension of 

the gallbladder. In order to be evaluated 

properly the presence or absence of thickening 

of the gallbladder wall, which is a definite 

finding in all positive cases of dengue fever 14,18–

21. 

Abdominal ultrasonography in all 

subjects was investigated by using 3MHz – 

5MHz convex type transducers. Of the 100 

research subjects, USG results found the 

following results: 61.89% had gallbladder walls 

and bladder wall thickening, 39.44% had 

ascites, and 61.89% had pleural effusion 22.  The 

objective of study to evaluate technical 

scanning and Image result of dengue 

haemorragic fever (DHF) on abdominal 

ultrasound examination. 

 

 

METHOD 

 
This study was case study presentation 

from 3 patients with clinical indications of DHF 

from March 2022 to July 2022 at the 

Cengkareng Regional General Hospital in 

Jakarta. By conducting an inspection using an 

aircraft ultrasound Philips HD 15 Pure Wave 

brand. Transducers used by convex types with a 

frequency of 3.5 MHz. The technique of 

moving the transducer is carried out with 4 

techniques, namely Pressing, Breathing / 

Valsalva, Sweeping and Maneuvering. 

For the three samples, the same 

procedure was carried out, namely with the 

preparation of fasting patients a maximum of 4 

hours by holding urination. The position of the 

research subject is supine on the bed with both 

hands above the head, the skening is performed 

with longitudinal and transverse pieces 

throughout the abdominal organs. For the three 

samples attaching the number of laboratories in 

the form of the latest platelets. By looking at the 

general condition of the three patients the 

symptoms were different. the first research 

subjects aged 19 years diagnosed with DHF 

with 119 thousand / µL platelet counts came 

with complaints of shortness of breath, nausea, 

dizziness, and pain in the joints, especially the 

lower limbs. The research subjects were 

examined with supine position on the bed. 

Skening results obtained in the form of fluid 

collections in the subhepatic and intrapelvis 

area and in the liver organs. The second study 

subjects aged 21 years diagnosed clinically with 

DHF platelet count 110 thousand / µL came 

with complaints of dizziness, nausea and pain 

joints of lower and upper limbs. Skening results 

obtained in the form of a picture of 

minimalfluid collecion at Cul De Sac. patients 

who are 45 years old with a clinical diagnosis of 

DHF with a platelet count of 105 thousand / µL 

come with complaints of shortness of breath, 

dizziness and pain in the joints of the lower 

limbs. The results of skening are obtained in the 

form of extra pleural effusion. 

 

RESULTS  
 

Based on observations made during 

observations at the Cengkareng Jakarta General 

Hospital For patients with Dengue Haemorragic 

Fever indications an examination was carried 

out in the entire abdominal organs, but more 
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focused on areas susceptible to abnormalities 

such as the Hepatorenal, Spleenorenal, Cul de 

sac and biological organs. bile. 

 The following are the pathology results 

obtained from the three samples with clinical 

dengue haemorragic fever. The ultrasound 

results in clinical DHF are shown in Figures 1, 

2, 3 and Figure 4. 

Figure 1. The patient's first ultrasound 

results with indications of Acites Pleural 

Dextra. 

 

Figure 2. First patient USG results with 

indications of subhepatic and intra pelvis 

fluid collection. 

In the first patient on the results of the 

longitudinal skening shown in Figure 1 on the 

liver, a mirror image was shown firmly on the 

posterior image, a homogeneous parenchymal 

texture with an increase in echo with a 

hyperekhoic appearance, the anterior wall in 

the liver was not bounded with anechoic edge.  

Figure 3. The patient's second ultrasound 

with a minimum fluid collection at Cul De 

Sac. 

The vascular system does not widen. 

Then on other organs The results of the bladder 

sketch shown in Figure 2 show a picture of a 

fully filled bladder with anechoic images with 

a regular wall, showing images of anechoic in 

subhepatic and intra pelvis. no picture of 

acoustic shadowing, no picture of an enlarged 

bladder. 

In the second patient on the results of 

bladder scanning shown in Figure 3, there is a 

picture of a jar that is not too full, a regular wall, 

and anechoic picture on the cul de sac. no 

picture of Acoustic shadowing, no picture of an 

enlarged bladder. 

In the third patient on the results of the 

longitudinal scanning in the liver shown in 

Figure 4, an anechoic picture outside the 

diaphragm was seen, an increase in 

echogenicity in the form of a hyperechoic 

image, the structure of the liver parenchyma 

appeared homogeneous with port veins and 

branches as a regular, tubular structure. There 

is no visible widening of the vascular system 

nodule. 

 

 

Figure 4.  The ultrasound results of research 

subjects 3 with a description of dextra 

pleural effusion.  

DISCUSSION   

The ultrasound procedure performed is 

correct, the results of abdominal ultrasound in 

clinical DHF are not only subjects with 

platelets below 100 thousand / µL who 
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experience plasma seepage depending on the 

antibody of the study subjects, but in the study 

subjects with platelet counts above 100 

thousand / µL also allows for plasma seepage 

in the peritonel cavity. Therefore abdominal 

ultrasound examination in the entire organ 

carefully and must attach the latest laboratory 

results to strengthen the diagnosis of DHF 

Based on observations made during the 

observation at Cengkareng General Hospital 

Jakarta, for patients with indications of Dengue 

Hemorrhagic Fever, examination of all 

abdominal organs is carried out, but more 

focused on areas that are prone to abnormalities 

such as Hepatorenal, Spleenorenal, Cul de sac 

and Biological. The pathological results were 

obtained from the three samples with clinical 

dengue hemorrhagic fever. Ultrasound results 

in clinical DHF are shown in Figures 1, 2, 3, 

and 4. In the first patient on the longitudinal 

scan results shown in Figure 1 of the liver, the 

mirror image is clearly shown on the posterior 

image, parenchymal texture is homogeneous 

with increased echo with a hyperechoic 

appearance , the anterior wall of the liver is not 

bounded by the anechoic rim. no Acoustic 

shadowing images, no enlarged bladder 

images. In the second patient, the results of the 

bladder scan are shown in Figure 3, there is a 

not too full jar, a regular wall, and an anechoic 

appearance on the cul de sac. no Acoustic 

shadowing images, no enlarged bladder 

images. In the third patient, the results of a 

longitudinal scan of the liver seen in Figure 4 

show an anekonic appearance outside the 

diaphragm, increased echogenicity in the form 

of a hyperechoic appearance, the structure of 

the liver parenchyma looks homogeneous with 

port veins and branches as ordinary tubular 

structures.trengthen the diagnosis of DHF. 

CONCLUSION 

 
The ultrasound procedure that was carried 

out was correct. The results of abdominal 

ultrasound in clinical DHF were not only in 

subjects with platelets below 100 thousand/µL 

who experienced plasma seepage depending on 

the study subject's antibodies but in study 

subjects with platelet counts above 100 

thousand/µL it was also possible for seepage to 

occur. plasma in the peritoneal cavity.  
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