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INTRODUCTION 

The COVID-19 pandemic has been two 
years and is becoming an unprecedented 
global crisis.

1
 Millions of people lost their lives 

or lost their jobs, causing adverse effects on the 
economies of developing countries.

2
 COVID-19 

creates unpredictable threats, especially 
economic and public health.

3
 The threat is 

increasing mainly in rural areas. Incomplete 
health facilities, economic limitations, and 
geographical boundaries pose significant 
challenges to the handling of COVID-19 in the 
countryside.

4
  

Public Health Center is a health care 
facility that handles COVID-19 confirmation 
patients without symptoms and mild 
symptoms.

5
 Indonesian health facilities are 

separated into primary and secondary services 
due to the size and complexity of care.

6
 Rural 

primary care facilities face particular threats due 
to difficult access and low public awareness.

4
 

The government needs to take careful steps in 
handling COVID-19 in rural primary service 
facilities, especially equipment and human 
resources.

7
 

Public Health Center also records and 
reports surveillance systems in its work area. 
Surveillance is an essential part of the public 

health system.
8
 Good surveillance can describe 

the condition of health resources (facilities, 
personal protective equipment, health workers) 
while predicting the resilience of health systems 
in the face of subsequent.

8,9
 Surveillance is also 

a method of controlling infectious diseases by 
tracking exposed individuals and their clinical 
outcomes.

9
 

Therefore, the Public Health Center is an 
essential source of data in COVID-19 
epidemiological surveillance in Indonesia. 
Public health centers can give information on 
the availability or scarcity of critical resources 
such as health facilities, PPE, and health 
worker shortages. Data collected during the 
COVID-19 pandemic in 2020 and 2021 can 
describe the characteristics of the spread of 
COVID-19. This data can also evaluate the 
readiness of the facilities in the face of the next 
wave of pandemics.

8
 

The Public Health Center has difficulty 
conducting data analysis to evaluate pandemic 
handling in its work area. Pandemics destroy 
countries with weak health systems due to 
health facilities and infrastructure inequality, 
including Indonesia.

7
 Rural areas have low 

access to health and substandard care.
10

 
There is limited data about the 
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characteristics of confirmed cases and deaths 
in rural areas of Indonesia. Existing cases are 
only recorded simply without in-depth analysis. 
Rapid transmission makes health facilities 
overwhelmed in the face of a surge in cases.

11
 

The characteristics of COVID-19 cases can 
facilitate the determination of prevention and 
countermeasure strategies in each region. 
Without adequate preventive measures or 
treatment, the transmission will continue in the 
community.

12
 

Amuntai Selatan Subdistrict has a remote 
area, so research is needed to be done on the 
characteristics of COVID-19 cases in this area. 
Care at primary care facilities is a gateway into 
the national health system. The Public Health 
Center is also spearheading the testing, tracing, 
and treatment of most cases of COVID-19 so 
that Public Health Center data becomes an 
important part that describes conditions in its 
work area.

13,14
  

Healthcare systems provide significant 
challenges in remote areas, especially during 
emergencies such as pandemics.

15
 The 

COVID-19 pandemic has had a more significant 
impact on densely populated areas and social 
conditions as diverse as big cities. But the 
impact will be much worse if the pandemic hits 
remote and rural areas. First, populations in 
rural or remote areas have little access to 
health facilities; do not have health insurance; 
have little information and education about the 
pandemic, and have slower behavioral and 
nonpharmacological intervention policies. 
Second, access to testing and isolation facilities 
and systems for contact tracing has not 
developed in the area. Third, the ‗stay at home 
policy‘ may not be the best approach for such 
areas because it can trigger more poverty and 
the risk of hunger—other strategies for ensuring 
social distancing need to be developed.

16
 

Remote areas face significant challenges 
in handling COVID-19 due to a lack of facilities, 
geographical barriers, and lack of health 
personnel. Amuntai Selatan Public Health 

Center has a large and scattered area, thus 
depicting a portrait of the magnitude of the gap 
in 3T (Testing, Tracing, and Treatment) that 
occurs in remote areas. Furthermore, this data 
can evaluate improving surveillance in remote 
Indonesia. 

Therefore, it was necessary to analyze 
COVID-19 cases in Amuntai Selatan Subdistrict 
to understand the pattern of COVID-19 spread 
in remote areas. The data collected can 
improve surveillance systems and case 
definitions to help understand COVID-19 
transmission in rural areas.

17
 

 
METHOD 

We used descriptive research with a 
cross-sectional approach. This study was an 
epidemiological study. This study used primary 
data from the recording and reporting system of 
surveillance systems of the Amuntai Selatan 
Public Health Center. Data was taken from 
March 2020 to December 2021. The population 
of this study was the entire community living in 
the Amuntai Selatan sub-district by the Identity 
Card. The study sample was that all patients 
were confirmed positive for COVID-19 in the 
Amuntai Selatan subdistrict, including those 
domiciled outside the region but had Amuntai 
Selatan District ID cards. Humans or other 
living things are not used as test subjects in this 
study. There was no formal ethical review 
required or carried out. Data were processed 
using Microsoft Excel 2019 and grouped by 
gender, age, occupation and isolation place. 

 
RESULT AND DISCUSSION 

Amuntai Selatan District is the first area 
to find cases of COVID-19 in Hulu Sungai Utara 
Regency, namely on March 8, 2020. There 
were 437 confirmed positive cases with 17 
deaths (3.89%). The peak of COVID-19 cases 
in the Amuntai Selatan sub-district was in 
August 2021, as cases increased nationally due 
to delta variants. The last COVID-19 case in 
2021 was discovered in September (Figure 1).

 
Figure 1. Distribution of Confirmed and Death Cases Due to COVID-19 By Time 
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By gender, confirmed cases were more 

common in women (55.84%), while more 
deaths occurred in men (58.82%). In Amuntai 
Selatan, most cases occur in the productive 
age of 26-30, 31-35, and 36-40 (41.42%). Most 
deaths occur over 55 years, namely 56-60 
(29.41%) (Table 1). 

 The most confirmed cases and deaths 
occur in public servants (table 1). Almost all 
confirmed patients were in isolation at home 
(88.79%), but deaths mainly occurred in 
hospitalized patients (82.35%) (Table 1). 

Amuntai Selatan District is the first area 
to find cases of COVID-19 in Hulu Sungai Utara 
Regency. Became part of the Gowa cluster, the 
first wave of COVID-19, is supposed to be held 
in Gowa, South Sulawesi, on March 19-22, 
2020. The government banned the event before 
it began, but about 8,000 people have gathered 
in Gowa. A few days later, several regions in 
Indonesia confirmed cases of COVID-19 related 
to this cluster.

18
  

There were 437 confirmed positive cases 
of COVID-19, with 17 deaths at the end of 
2021. The high number of COVID-19 cases in 
South Kalimantan Province could be due to 
several factors: population age, population 
density, population mobility, mobility type, type 
of community work, and COVID-19 patients‘ 
medical history (comorbidity), poor care, and 
access to health care facilities.

19,20
 Current 

pandemics have variations that affect regional 
characteristics, access to health care, 
infrastructure, and preparedness between 
regions. This variation has a significant impact 
on morbidity and mortality. These factors are 
essential for health policy, not only for the 

current pandemic but also for future health 
systems‘ readiness.

21
 

The peak of COVID-19 cases in the 
Amuntai Selatan sub-district was in August 
2021, as cases increased nationally due to 
delta variants. The last COVID-19 case in 2021 
was discovered in September 2021. The 
world‘s third wave of COVID-19 is a complete 
disaster, especially given the widespread 
appearance of delta variants. After two months 
of sweeping India, the delta variant caused an 
escalating crisis in Indonesia. The deceased 
are buried in government-run cemeteries in 
Indonesia, and the sight from the air is terrible. 
Civilian volunteer teams picked up patients who 
died while in isolation at home.

22,23
  

At the beginning of the COVID-19 
pandemic, Amuntai Selatan Subdistrict 
experienced obstacles in PCR examination, so 
many cases may not be detected. Over time, 
PCR Services opened in Hulu Sungai Utara 
Regency to facilitate early detection or 
diagnosis.

24
 Although the nasopharyngeal swab 

is the definitive test by WHO recommendations, 
Indonesia makes various adjustments as PCR 
queues increase in various regions.

25
 

Hulu Sungai Utara is included in criterion 
B, so diagnosis and screening using Rapid 
Antigen are needed. These changes lead to 
faster screening and diagnosis, resulting in 
more contacts and vulnerable populations being 
screened.

26
 The Rapid Antigen Test reduces 

reliance on PCR, where the cost of PCR kits 
and technical expertise are high (25,26). Rapid 
diagnostic tests contribute to clinical and 
community health strategies for managing 
COVID-19 in rural areas.

29

Table 1. Characteristics of Confirmed and Death Cases 
 

 
Confirmed Cases 

(n=437) 
Deaths Cases 

(n=17) 

Sex, n (%) 
  

 
Male 193 (44.16) 10 (58.82) 

 
Female 244 (55.84) 7 (41.18) 

Age, median (IQR), years 35 (26-46) 58 (52.5-62.5) 

Age range, n (%)   

 
0-5 years 5 (1.14) 0 

 
06-10 years 10 (2.29) 0 

 
11-15 years 16 (3.66) 0 

 
16-20 years 30 (6.86) 0 

 
21-25 years 45 (10.3) 0 

 
26-30 years 63 (14.42) 0 
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Confirmed Cases 

(n=437) 
Deaths Cases 

(n=17) 

Age range, n (%)   

 
31-35 years 57 (13.04) 1 (5.88) 

 
36-40 years 61 (13.96) 0 

 
41-45 years 35 (8.01) 2 (11.76) 

 
46-50 years 27 (6.18) 1 (5.88) 

 
51-55 years 34 (7.78) 1 (5.88) 

 
56-60 years 30 (6.86) 5 (29.41) 

 
61-65 years 13 (2.97) 4 (23.53) 

 
66-70 years 7 (1.6) 1 (5.88) 

 
>70 years 4 (0.92) 2 (11.76) 

Occupation, n (%)   

 Public Servant 125 (28.60) 6 (35.29) 

 Private Sector 83 (18.99) 5 (29.41) 

 Health Workers 79 (18.08) 0 

 Students 73 (16.70) 0 

 Housewife 62 (14.19) 4 (23.53) 

 Not Working 15 (3.43) 2 (11.76) 

Isolation Place, n (%)   

 Self Isolation 388 (88.79) 3 (17.65) 

 Quarantine Center 24 (5.49) 0 

 Hospital 24 (5.49) 14 (82.35) 

 COVID-19 Referal Hospital 1 (0.23) 0 

 
The first wave of COVID-19 in the 

Amuntai Selatan sub-district was from March 
2020 to June 2021. The highest peak of it was 
found in April 2021. During the first wave, 
screening, diagnosis, and contact tracking use 
PCR, so maybe there are still many cases 
under detected.

30,31
 The second wave of 

COVID-19 started from June 2021 to October 
2021 and peaked in August. At this time, the 
use of Rapid Antigen became an essential point 
in tracing. The highest number of confirmed 
cases during the pandemic was in August 2021 
(123 cases). Therefore, it was concluded that 
rapid tests had improved the tracing team‘s 
screening capabilities.

32
 

The number of deaths in the Amuntai 
Selatan district amounted to 17 people. The 
highest peak of first wave deaths in March and 
April 2021 amounted to 3 people each, while 
the second wave deaths peaked in August 
2021 at seven deaths. If reviewed based on 
gender, the Amuntai Selatan district noted that 
women are more infected with COVID-19 than 
men. In the other studies, men are more 
vulnerable to COVID-19 infection than women 

because of their mobility. Men also tend to have 
high mortality.

33
 

Most patients confirmed positive for 
COVID-19 are productive age adults (26-30 
years, 31-35 years, and 36-40 years). A study 
stated that most patients are aged 31-45 years, 
and the lowest population is 0-5 years. 
Research in Indonesia found COVID-19 more 
common in patients of productive age (ages 31-
59) at 57.5%; most deaths were recorded in 
people aged > 60 years (43.6%).

34
 

The risk of exposure to a person infected 
with SARS-CoV-2 is affected by age. Frequent 
levels of exposure are caused by the productive 
age group‘s high mobility combined with the 
lack of implementation of health protocols 
outside of health institutions. Because kids 
have not gone through the entire face-to-face 
learning process in school, COVID-19 cases 
affect fewer children. Furthermore, 
asymptomatic COVID-19 causes fewer 
surveillance systems to be detected in children. 
Meanwhile, because the elderly are less likely 
to be outside or travel, their risk of exposure is 
lower.

34
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Most COVID-19 confirmation cases are 
public servants and health workers. In addition, 
there were many positive confirmation incidents 
on public service officers in the Amuntai 
Selatan region. Public servants are at risk of 
exposure to SARS-CoV2 because they are 
often unable to keep their distance in 
performing service tasks.

30
 Health workers are 

also an at-risk population due to a large amount 
of exposure.

35
 

All positive confirmation patients 
underwent isolation following each individual‘s 
guidelines and severity. Most patients undergo 
self-isolation in their residences because they 
do not show symptoms or mild symptoms at the 
doctor‘s examination. However, at the 
pandemic‘s peak, there were long queues to 
get treatment at the COVID-19 Referral 
Hospital. This event resulted in the discovery of 
severe COVID-19 patients who underwent self-
isolation at home while waiting for hospital 
availability.

36
 

There are several limitations in handling 
COVID-19 in the Public Health Center, 
including the data, contact tracing, human 
resources, and geography. The search results 
of the surveillance data of the Amuntai Selatan 
Public Health Center revealed incomplete data. 
Comorbidities and details of therapy while in the 
hospital were not listed in the mortality data. 
Furthermore, data on self-isolation patients are 
inadequate, particularly in physical examination 
(daily temperature). Due to a paucity of medical 
technology, patients are solely followed via 
telephone interviews. 

Incomplete data causes in-depth analysis 
of COVID-19 patient data cannot be done. This 
finding also evaluates the handling of COVID-
19 next at the Amuntai Selatan Public Health 
Center. The government can conduct further 
surveillance system evaluations in remote 
areas for more effective pandemic handling. 

Several studies on COVID-19 

management in remote areas can be modeled: 

Active Surveillance, telemedicine, and 

telepharmaceuticals; the use of available 

communication media; and collaboration with 

policymakers. Various approaches must be 

made continuously to improve health systems 

in remote areas. 

In Kenya, active surveillance with 

participatory methods (community-based 

surveillance activities) has shown promising 

results in remote rural areas, especially when 

combined with the One Health (Local 

Telemedicine System). This approach connects 

communities with local health institutions, 

generates trust, and helps improve surveillance 

networks.
37

 

Telemedicine is beneficial to the health 

system for handling COVID-19, especially in 

monitoring, surveillance, and early detection, 

which has been very well focused in various 

countries.
15

 Egyptians use Whatsapp and SMS 

for telepharmacy. Implementing hospital 

telepharmaceutical services reduces irrational 

medicines and improves clinical outcomes for 

COVID-19 patients in rural areas.
38

  

Vietnam develops for their rural areas a 
‗Rapid Action Team‘ with the participation of all 
community stakeholders, including health 
workers (public and private health staff, retired 
health professionals), police, soldiers, teachers, 
community organizations, and communities. 
This grassroots health system mobilizes and 
prioritizes all its financial resources from the 
State budget and contributions from donors and 
non-governmental organizations to supply 
medical equipment and supplies. Information 
technology to improve reporting systems was 
also developed.

16
 

Some lessons can be learned from the 
studies of these other countries. The main 
lesson is the importance of collaboration and 
engagement with local governments. It is 
imperative to engage with community leaders to 
develop COVID-19 preparedness plans in 
geographically isolated areas. Similarly, rapid 
community mapping and natural hazard risk 
assessment are essential before investing 
resources to develop facilities in geographically 
at-risk areas. Lastly, it is vital to simplify health 
care interventions in community settings. The 
development of standards for clinical 
procedures and protocols in an easy-to-
understand language enables staff to 
understand the concepts of infection control 
and prevention quickly and communicate 
fluently with patients and their families 
regarding disease processes and public health 
measures.

39
 

Contact tracing over large work areas is 
a challenge in dealing with the epidemic. 
Officers have trouble tracing most confirmed 
cases because they have a history of high 
mobility.

40
 Many suspects refuse to be checked 

by health workers, and quarantine regulations 
are frequently disregarded. A policy that 
combines screening and restriction is the most 
successful. Screening lowers the risk of 
infection, while restrictions keep patients from 
resuming their normal lives too soon.

41
 

Surveillance teams that conduct daily 
monitoring and contact tracking are limited. The 
team was infected at the peak of the second 
wave, becoming an obstacle in performing 
tasks during the isolation period.

42
 

We recommend that the surveillance side 
be improved in preparation for the next wave of 
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pandemics. In healthcare facilities, screening 
should be tightened. COVID-19 should be 
tested in all patients with ILI symptoms. To be 
examined, close contact is also required.

43
 The 

utilization of digital-based surveillance is 
necessary to improve traditional surveillance. 
This technology aids in the improvement of 
checkpoints across the COVID-19 control.

9
 

Officers must complete surveillance data 
and conduct data analysis regularly. If there is 
an increase in cases in specific populations or 
regions, officers must notify the local health 
service. The existence of COVID-19 is still 
widely denied by the public. This rejection 
hampered the Amuntai Selatan subdistrict‘s 
response to the pandemic. Increased cross-
sector collaboration in contact tracking has now 
begun. Hopefully, this collaboration will improve 
the effectiveness of dealing with pandemics.

43
 

Public Health Centers should also screen 
at-risk populations such as children in 
orphanages, boarding schools, dormitories, 
health workers, and public servants. We should 
focus on patients over 55 years, especially 
those with comorbidities. Public servants and 
health workers need to be screened 
periodically, especially officers who have 
comorbid. As a first-rate health care facility, the 
Public Health Center has limitations in handling 
COVID-19 confirmation patients. The Public 
Health Center needs to conduct a referral 
process for moderate and severe symptoms 
requiring intensive care. The referral process 
must be done to prevent death cases in 
patients undergoing self-isolation. 

  
CONCLUSION 

Amuntai Selatan district has experienced 
the COVID-19 pandemic since March 2020, 
with 437 cases with 17 deaths. So far, Amuntai 
Selatan has experienced two waves of COVID-
19, with a peak of cases in August 2021. The 
last case in 2021 was discovered in September 
2021. The most confirmed cases occurred in 
women, productive adults, working as civil 
servants and public servants, and undergoing 
self-isolation when exposed. While most death 
cases occurred in women over 41 years 
working as civil servants and hospitalized. 
Amuntai Selatan Public Health Center needs to 
improve reporting records, especially in 
comorbid and confirmed patient contact data. 
The characteristics of COVID-19 that more 
often affect productive adults and workers 
should focus on preventing COVID-19 in the 
future. Periodic screening in this group 
becomes vital in finding new clusters. 
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