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Health resilience refers to an individual's or a community's ability to withstand 
and recover from various health challenges and crises. Antibiotic resistance 
poses a significant threat to health resilience due to its impact on the 
effectiveness of antibiotics. The urgency of the issue of multidrug bacterial 
resistance in public health is a concern. The phenomenon discussed in this paper 
is related to the environment that becomes resistant to the antibiotic 
staphylococcus aureus which causes high morbidity and mortality in animals such 
as chickens. In this study, there were three levels of antibiotic resistance based 
on clear zone media culture, namely resistance, intermediates, and sensitivity 
with each antibiotic totaling nine chicken cloacal swab samples. The purpose of 
this study was to determine the pattern of the significance of antibiotic resistance 
in S. aureus in three chicken farms in West Java Province (Bogor, Parung, and 
Sukabumi). This study used secondary data from previous studies and analyzed 
with nonparametric statistical methods using the Kruskal Wallis Test (One Way 
ANOVA). The results of the analysis showed almost all gave a resistant response 
characterized by the absence of a clear zone in bacterial culture media treated 
with the same antibiotic in all chicken cloaca swab samples taken from farms in 
Bogor, Parung, and Sukabumi. Thus, resulting in the same resistance pattern. This 
indicates the pattern of the resilience of resistance in West Java is the same 
because the ecological conditions and living standards of the community are 
almost the same. These results may illustrate important concerns for the 
possibility of other regions in Indonesia having similar patterns of antibiotic 
resistance, so antibiotic use must adhere to appropriate guidelines to combat 
further antibiotic-resistant strains. 
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INTRODUCTION 

Chicken meat is one of the sources of animal food which is a basic need for the people 
of Indonesia. Based on data from the Central Statistics Agency in 2022, West Java Province 
is known as the province with the largest poultry population as follows, free-range chickens 
28,850,898 heads, laying hens 47,568,124 heads, broilers 617,566,755 heads. The largest 
laying hen population is in Bogor Regency with 18,414,148 heads in 2022 (BPS, 2022). To 
meet the high needs of the community in the demand for chicken meat, the livestock industry 
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sector must be able to improve chicken health to avoid disease and bacterial infection with 
antibiotics. The main purpose of giving antibiotics to livestock is in order to reduce the risk 
of death and restore the condition of livestock to return to health. Antibiotics in the livestock 
industry are given in order to spur growth as feed additives, increase the efficiency of feed 
use and increase production. The antibiotics most commonly found in meat are tetracycline-
type antibiotics (including chlortetracycline and oxytetracycline) (Nadzifah et al., 2019). The 
antibiotics used in this study are commonly used by breeders in Indonesia, such as 
erythromycin, tetracycline, penicillin, and doxycycline. S. aureus in the study was least 
resistant to gentamicin and chloramphenicol, which are the antibiotics least used in poultry 
(Hermana et al., 2021). Antibiotics are still allowed to be used as drugs in livestock but must 
be in accordance with supervision. Because of the many dangers that can occur due to 
antibiotic residues in products of animal origin, a farmer must know and understand the 
rules for using antibiotics (Pertanian & Indonesia, 2017). The phenomenon that occurs today 
is that there are many cases of negligence in the use of wrong and inappropriate antibiotics 
to cause resistance. Multi-drug-resistant bacteria are an important issue in public health 
because they occur in animals, humans, and the environment. The incidence of antibiotic 
resistance can be minimized by combination drug administration, rational drug prescribing, 
controlling patient adherence, strict regulatory mechanisms, and efficient drug education 
and supervision systems (Agustina et al., 2019). Other factors such as antibiotic trafficking, 
increased international travel, poor sanitation and hygiene, and antibiotic residues released 
into the environment can contribute to antibiotic resistance and the emergence of 
multidrug-resistant strains. Antibiotics are still allowed to be used as drugs in livestock but 
must be in accordance with supervision. Because of the many dangers that can occur due to 
antibiotic residues on products of animal origin. A farmer must know and understand the 
rules for using antibiotics (Pertanian & Indonesia, 2017). 

S. aureus  is a Gram-positive bacterium that is opportunistic pathogenic in humans as 
well as animals, a serious cause of infection, especially since the emergence of methicillin-
resistant S. aureus   antibiotics (MRSA)  (Lade & Kim, 2021). It is considered the third most 
common pathogen causing food poisoning in the world. S. aureus (SA) infections have shown 
a dramatic increase in the last decade. The burden of infection due to methicillin-resistant 
SA strains (MRSA) is significantly more severe in children compared to other age groups. S. 
aureus is also a significant cause of morbidity and mortality in animals. This is especially 
important for the livestock/food industry, as outbreaks can result in real economic losses. S. 
aureus develops resistance very quickly and successfully to different antimicrobials over a 
period of time. The highest frequency  of S. aureus   occurred with susceptibility to the 
antimicrobial agent Levofloxacin (100%) followed by Ciprofloxacin (78.9%) while the least 
was Penicillin (7.1%) (Access, 2011). The development of resistance by S. aureus raises a 
warning for the medical community to begin to be more concerned and careful in terms of 
choosing appropriate antibiotics. In areas that do not have a bacterial culture research 
center, it is quite difficult for doctors to determine the right antibiotic treatment if they find 
MRSA cases (Santika et al., 2014). The cattle-associated MRSA strain (LA-MRSA) was first 
described in the early 2000s in cattle. It is now known that veterinarians, people who work 
on farms, or anyone who comes into contact with animals or pets, who carry LA-MRSA are 
at risk of contracting  it (Cuny et al., 2015). 

As is known from comparative genomic analysis, LA-MRSA has evolved from 
methicillin-susceptible S. aureus adapted to humans. This is due to genetic changes. The 
return of genetic changes and adaptation back to humans has potential health risks and 
requires close supervision. Although most LA-MRSA (>80%) are resistant to some 
antibiotics, there are still sufficient treatment options (Cuny et al., 2015). To combat the 
further emergence of antibiotic-resistant strains, it is necessary to carry out cellular 
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processes of S. aureus  that are not targeted by current antibiotics in clinical use (Lade & Kim, 
2021). 

The purpose of this study was to analyze the significance of S. aureus antibiotic 
resistance from samples of chicken farms in Bogor, Parung, and Sukabumi. Antibiotics are 
widely used to fight infections caused by S. aureus, such as penicillin, erythromycin, and 
tetracycline. Unfortunately, farmers also use antibiotics in poultry as prophylaxis and 
growth promoters. However, widespread use of antibiotics with improper procedures can 
drive an increase in antibiotic-resistant bacteria (Wongsuvan et al., 2018). Erythromycin, 
tetracycline and penicillin-G are some of the antibiotics used to treat infections in poultry. In 
this study, antibiotic resistance levels of S. aureus will be tested on chicken cloacal swab 
samples at farms in West Java, namely Bogor, Parung and Sukabumi. Determining this level 
of significance is very important to determine the potential spread of antibiotic resistance in 
each livestock area in Indonesia to detect and monitor the occurrence of antibiotic resistance 
in the livestock sector. 

Similar studies have been conducted by (Wijiati et al., 2021) by using cloacal swabs of 
birds, where isolates have characteristics corresponding to positive coagulase 
Staphylococcus as evidenced by measurements of the diameter of the inhibitory zone formed 
around the antibiotic disc and research conducted by (Agustina et al., 2019) related to the 
detection of S. aureus  as a gram-positive bacterium that is pathogenic and has the potential 
to cause pneumonia infection in humans. 

 

METHODS 

A nonparametric test is a statistical analysis method that does not require the 
assumption of normally distributed data as an alternative to parametric tests.  The 
nonparametric statistical method used is the Kruskal Wallis Test, a one-way analysis of 
variance or One Way Anova used to determine the independence of two or more samples 
with different distributions (Aisyah et al, 2023). The data collection process is taken from 
original research conducted by research results as secondary data. Furthermore, statistical 
method analysis is carried out so that the data can be interpreted according to the objectives 
of this study. 
 

RESULTS AND DISCUSSION 

The results of statistical method analysis are displayed with several tables as follows. Based on 
the results of research conducted by (Hermana et al., 2021) can be interpreted in the Table 1. 
Secondary data with antibiotic clear zone parameters in S. aureus in Parung, Sukabumi and 
Bogor are sensitive, intermediates and resistant. 

 
Table 1. Secondary data based on clear zone parameter antibiotics are sensitive, intermediates, 

resistant 

Parameters Antibiotic Parung Bogor Sukabumi 

SENSITIVE TET 0 1 0 

SENSITIVE OT 0 1 0 

SENSITIVE AMP 0 0 0 

SENSITIVE CN 15 12 9 

SENSITIVE NA 0 0 1 

SENSITIVE ENR 4 1 1 

SENSITIVE CIP 4 4 2 

SENSITIVE E 0 0 0 

SENSITIVE C 13 7 8 
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INTERMEDIATES TET 0 0 0 

INTERMEDIATES OT 0 0 0 

INTERMEDIATES AMP 0 0 0 

INTERMEDIATES CN 0 0 0 

INTERMEDIATES NA 0 1 0 

INTERMEDIATES ENR 0 5 3 

INTERMEDIATES CIP 5 2 2 

INTERMEDIATES E 0 0 1 

INTERMEDIATES C 0 2 3 

RESISTANT TET 15 14 14 

RESISTANT OT 15 14 14 

RESISTANT AMP 15 15 14 

RESISTANT CN 0 3 5 

RESISTANT NA 15 14 13 

RESISTANT ENR 11 9 10 

RESISTANT CIP 6 9 10 

RESISTANT E 15 15 13 

RESISTANT C 2 6 3 

Note: TET (Tetracycline), OT (Oxytetracycline), AMP (Ampicillin), CN(Gentamycin), NA 
(Nalidixic acid), ENR (Enrofloxacin), CIP (Ciprofloxacin), E(Erythromycin), C 
(Chloramphenicol) 

 

Nonparametric analysis results with Kruskal Wallis Test (One Way ANOVA) 
Variable: Parung 
H0: θD = 0: The sample comes from a population with the same median 
H1: θD ≠0: Samples came from populations with a median that was not all the same 

Table 2. Statistics test in Parung 

Parameter Value 

H 10.173 

CF 0,850 

H Adjusted 11.966 

Df 2 

p-Value 0,003 

Critical Value 5.991 

Based on the Table 2, the result was significant at a p-value of < 0.05, Since the p-value (0.003) 
is < (0.05), there is insufficient evidence to suggest that the population median difference 
differs from 0, at the significance level = 0.05. Thus, showing a significant influence of 
resistance, intermediate and sensitive levels in the Parung area with p-Value of 0.003. 

 
 
 
 
 
 
 

Place variable: Bogor 
H0: θD = 0: The sample comes from a population with the same median 
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H1: θD ≠ 0: The sample comes from a population with a median that is not all the same 
 

Table 3. Statistics test in Bogor 

Parameter Value 

H 14.649 

CF 0,969 

H Adjusted 15.115 

Df 2 

p-Value 0,001 

Critical Value 5.991 

 
Based on the Table 3, the result was significant at a p-value < 0.05. Since the p-value (0.001) is 
< (0.05), there is insufficient evidence to suggest that the population median difference differs 
from 0, at the significance level = 0.05. Thus, showing a significant influence on the level of 
resistance, intermediate and sensitive in the Bogor area with p-Value of 0.001. 
 

Table 4. Multiple comparisons in three group based on clear zone antibiotics 

Group N Mean Mean Rank Sum Ranks 

INTERMEDIATES 9 1,11 8,56 77,00 

RESISTANT 9 11,00 22,11 199,00 

SENSITIVE 9 2,89 11,33 102,00 

Based on the Table 4, in the Bogor area showed the nine antibiotics resistance to S. aureus with 
a mean of 11. 

Place variable: Sukabumi 
H0: θD = 0: The sample comes from a population with the same median 
H1: θD ≠ 0: The sample comes from a population with a median that is not all the same 
 

Table 5. Statistics test in Sukabumi 

Parameter Value 

H 15.429 

CF 0,959 

H Adjusted 16.093 

Df 2 

p-Value 0.0001 

Critical Value 5.991 

 
Based on the Table 5, the result was significant at a p-value < 0.05, Since the p-value (0.0001) 
< (0.05), there is insufficient evidence to suggest that the median difference in population 
differs from 0, at a significance level = 0.05. Thus, showing a significant influence on the level 
of resistance, intermediate, and sensitive in the Sukabumi area with a p-Value of 0.0001. 

 
Table 6. Multiple comparisons in three group based on clear zone antibiotics 

Group N Mean Mean Rank Sum Ranks 

INTERMEDIATES 9 1,00 9,06 81,50 

RESISTANT 9 10,67 22,44 202,00 

SENSITIVE 9 2,33 10,50 94,50 

Based on the Table6, in the Sukabumi area showed the nine antibiotics resistance to S. aureus 
with a mean of 10,67 
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CONCLUSION 

There was no difference in the significance of antibiotic resistance in Staphylococcus aureus 
between chicken farms in Bogor, Parung, and Sukabumi. The results showed that all antibiotics were 
resistant to S. aureus at all.  This is an important concern, because it is likely that other regions in 
West Java have the same pattern of antibiotic resistance levels. This is possible because the ecological 
conditions and living standards of the people are almost the same. The results of this study may 
illustrate the important concern for the livestock industry in the use of antibiotics that must adhere 
to appropriate guidelines to combat further antibiotic-resistant strains. There is still a lack of 
information on the pattern of antibiotic resistance of S. aureus isolated from poultry in Indonesia.  

The findings in this study suggest that antibiotic resistance rates are alarming and increasing 
almost equally in every region. The study can also be applied in other regions of Indonesia to provide 
national data on antibiotic resistance in Indonesia. Further research can also be conducted to 
determine the best solutions to manage and reduce antibiotic resistance. 
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