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Abstrak

Infeksi Saluran Pernapasan Akut (ISPA) masih menjadi masalah kesehatan masyarakat yang signifikan di
Indonesia, termasuk di Kota Makassar. Variasi musim di wilayah tropis berpotensi memengaruhi kejadian ISPA
melalui perubahan kondisi lingkungan. Penelitian ini bertujuan untuk menganalisis pola perubahan musim di Kota
Makassar, menggambarkan distribusi kejadian ISPA di Puskesmas Barombong, serta menguji hubungan antara
perubahan musim dan kejadian ISPA. Penelitian ini menggunakan desain analitik observasional dengan
pendekatan cross-sectional. Data musim dan kejadian ISPA tahun 2024 dianalisis secara statistik untuk
mengetahui hubungan keduanya. Hasil penelitian menunjukkan bahwa pola musim di Makassar tahun 2024 terdiri
atas dua periode musim hujan dan satu periode musim kemarau yang relatif panjang. Kejadian ISPA di Puskesmas
Barombong berfluktuasi sepanjang tahun, dengan jumlah kasus terendah pada bulan September dan tertinggi pada
bulan November. Namun, analisis statistik menunjukkan tidak terdapat hubungan yang signifikan antara
perubahan musim dan kejadian ISPA (p = 0,442). Kesimpulan penelitian ini adalah perubahan musim tidak
berhubungan secara signifikan dengan kejadian ISPA di Puskesmas Barombong. Variasi kasus ISPA lebih
dipengaruhi oleh faktor lain seperti kondisi lingkungan, perilaku, dan karakteristik individu.

Kata kunci: Infeksi Saluran Pernapasan Akut; perubahan musim, pasien

Abstract

Acute Respiratory Infection (ARI) remains a significant public health problem in Indonesia, including in Makassar
City. Seasonal variation in tropical regions may influence the occurrence of ARI through changes in environmental
conditions. This study aimed to analyze seasonal patterns in Makassar City, describe the distribution of ARI cases
at the Barombong Primary Health Center, and examine the relationship between seasonal changes and ARI
incidence. This study employed an observational analytic design with a cross-sectional approach. Seasonal data
and ARI cases in 2024 were statistically analyzed to assess their relationship. The results
showed that the seasonal pattern in Makassar in 2024 consisted of two rainy seasons and one relatively long dry
season. ARI cases at Barombong Primary Health Center fluctuated throughout the year, with the lowest number
of cases in September and the highest in November. However, statistical analysis indicated no significant
association between seasonal changes and the incidence of ARI (p = 0.442). In conclusion, seasonal changes were
not significantly associated with ARI incidence at Barombong Primary Health Center. Variations in ARI cases
were more strongly influenced by other factors, such as environmental conditions, behavioral factors, and
individual characteristics.
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Introduction

Acute respiratory tract infections (ARI) are among the most common diseases
encountered by health workers and remain a major public health problem worldwide. ARI are
contagious respiratory diseases that affect all age groups, particularly children under five years
of age, and contribute substantially to morbidity and mortality in low- and middle-income
countries (1), (2). In tropical regions such as Indonesia, ARI occurs continuously throughout
the year, suggesting that environmental and geographical factors may play an important role
in disease transmission.

At the national level, ARI continues to be a significant health burden in Indonesia. Data
from the 2023 Indonesian Health Survey (SKI) reported 877,531 ARI cases nationwide. (3).
The occurrence of ARI is influenced by multiple factors, including clean and healthy living
behavior (PHBS), socioeconomic conditions, environmental quality, and global climate
change, particularly seasonal variation between the dry and rainy seasons. Indonesia
experiences two main seasons, namely the rainy season (October—March) and the dry season
(April-September). According to the Meteorology, Climatology, and Geophysics Agency
(BMKG), the rainy season typically begins in early September and peaks in December—
January (BMKG, 2022) (3).

Seasonal transitions may affect human immunity and environmental conditions. During
the dry season, increased dust and extreme heat may contribute to respiratory irritation and
dehydration. During the rainy season, higher humidity and temperature can facilitate the
growth and transmission of bacteria, viruses, and fungi. Several studies have reported that
changes from the dry to the rainy season are associated with an increased incidence of ARI;
however, findings across regions remain inconsistent (4), (5).

At the regional level, South Sulawesi Province reported 29,481 ARI cases, with a toddler
prevalence of 0.79%. The highest prevalence was observed in children aged 5—14 years (2.8%
or 138,465 cases), followed by toddlers aged 12—24 months (14.4%) (3). In Makassar City,
ARI prevalence is particularly high. Data from the Makassar City Health Office recorded
320,942 ARI cases, with 52,284 cases occurring among Makassar residents (6).

Despite the high burden of ARI and the hypothesized influence of seasonal variation,
empirical evidence on the relationship between seasonal changes and ARI incidence remains
inconclusive, particularly at the local primary healthcare level. Therefore, this study aims to

analyze seasonal patterns in Makassar City, describe the distribution of ARI cases at
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Barombong Primary Health Center, and examine the relationship between seasonal changes

and the incidence of ARI in children.

Methods

This study employed an observational analytic design with a cross-sectional approach to
examine the relationship between seasonal changes and the incidence of Acute Respiratory
Infections (ARI). The study was conducted without any intervention on the research subjects
and utilized secondary data in the form of patients’ medical records. Data on ARI incidence
were obtained from Barombong Primary Health Center, while seasonal data were collected
from the Meteorology, Climatology, and Geophysics Agency (BMKG) for the Makassar region.
This approach was used to describe ARI occurrence and seasonal status within the same
observation period.

The study was conducted at Barombong Primary Health Center, Makassar City. The study
period covered January to December 2024, with data collected retrospectively from medical
records and climatological data for the corresponding year.

The study population consisted of all patients who visited Barombong Primary Health
Center during 2024. The sample included all patient medical records recorded from January to
December 2024. Sample size was determined using a total sampling technique, in which all
population members who met the inclusion and exclusion criteria were included in the study.

Inclusion criteria comprised patients with complete medical records in 2024, patients
diagnosed with ARI or non-ARI conditions, patients aged 425 years, and patients making their
first visit during either the rainy or dry season within the study period. Exclusion criteria
included incomplete medical records, patients with chronic diseases, immunocompromised
patients, and patients with repeated visits recorded in both the rainy and dry seasons.

The independent variable in this study was seasonal variation, while the dependent
variable was the incidence of ARI among patients at Barombong Primary Health Center.
Seasonal classification was based on official BMKG data for Makassar in 2024. Seasons were
categorized according to monthly patterns and rainfall intensity. The rainy season was defined
as the period from November to March, characterized by consistently high rainfall, whereas the
dry season was defined as the period from April to September, characterized by relatively low
rainfall. This seasonal classification was used as the basis for grouping ARI incidence data.

Operationally, ARI incidence was defined as patients diagnosed with ARI by a physician

based on medical records at Barombong Primary Health Center in 2024, while non-ARI cases
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were defined as patients diagnosed with conditions other than ARI. Seasonal variation was
categorized into rainy and dry seasons according to BMKG classification. Both variables were
measured using secondary data and were analyzed on a nominal scale.

Data analysis was conducted using univariate and bivariate analyses. Univariate analysis
was performed to describe the frequency distribution of each variable. Bivariate analysis was
conducted to assess the association between seasonal variation and ARI incidence using the
Chi-square test, with a significance level set at p < 0.05. Statistical results were considered
significant when the p-value was less than 0.05. This study has received ethical approval from
the Research Ethics Committee of the Indonesian Muslim University with number 586/A.

I/KEP-UMI/VIII/2025.

Research Results

Based on research conducted on patients with acute respiratory infections during the
period January-December 2024 at the Barombong Community Health Center, which included
secondary data collection and processing, univariate analysis, bivariate analysis, and BMKG
data collection in the form of seasonal change patterns during 2024. Data analysis was
performed using the SPSS program with the chi-square method to determine whether there
was a relationship between seasonal changes and the occurrence of acute respiratory tract

infections in patients at the Barombong Community Health Center. The results are as follows.

Age Distribution of Acute Respiratory Infection Patients at the Barombong Community
Health Center

Table 1. Age Distribution of Acute Respiratory Infection and Non-Acute Respiratory
Infection Patients

Age Frequency Percentage (%)
Infants (<5 years) 41 7
Children (5-9 years) 243 41.39
Teenagers (10-18 years old) 182 32.19
Adults (19-25 years old) 114 19.42
Total 580 100

Based on the age distribution of Acute Respiratory Infection patients at the Barombong
Community Health Center, the highest number of cases was found in the 5-9 year-old age
group, with 243 cases (41.39%), followed by the 10-18 year-old age group with 182 cases
(32.19%). The 19-25 age group contributed 114 cases (19.42%), while toddlers (<5 years)
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accounted for 41 cases (7%). These findings indicate that the school-age group, particularly
children and adolescents, has the highest prevalence of acute respiratory infections.
Distribution of Gender of Acute Respiratory Infection and Non-Acute Respiratory

Infection Patients at the Barombong Community Health Center

Table 2. Gender Distribution of Acute Respiratory Infection and Non-Acute Respiratory
Infection Patients

Gender Frequency Percentage (%)
Male 289 49.57

Female 291 50.43
Total 580 100

Based on the gender distribution of Acute Respiratory Infection patients at the
Barombong Community Health Center, the number of cases between males and females
appears to be almost equal. Cases in females are slightly higher at 291 cases (50.43%),
compared to 289 cases (49.57%) in males. This very small difference indicates that the
incidence of Acute Respiratory Infections is relatively unaffected by gender, and both men

and women have almost the same susceptibility to acute respiratory infections.

Seasonal Change Patterns in the Makassar Region
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Figure 1. Rainy Season Change Patterns in the Makassar Region in 2024

Based on the graph of seasonal rainfall patterns in the Makassar region in 2024, the rainy
season continued in January and February, following the rainy period at the end of 2023. After
that, rainfall intensity decreased, and the rainy season was no longer dominant until November.
In November 2024, an increase in rainfall was observed again, marking the beginning of the
rainy season. This pattern then continues with an increasingly noticeable increase, reaching its
peak in December 2024. Thus, the distribution of the rainy season in Makassar in 2024 shows
a tendency for the rainy season to occur at the beginning of the year as a remnant of the

previous year's rainy period, then experience a pause in the middle of the year, and reappear
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at the end of the year with higher intensity. This pattern is consistent with the characteristics
of the monsoon climate in eastern Indonesia, where the rainy season generally occurs from

late to early in the year, with peak rainfall occurring from December to January.
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Figure 2. Pattern of Dry Season Changes in the Makassar Region in 2024

Based on the graph of the dry season change pattern in the Makassar region in 2024, it
can be seen that the dry season period began in March with the early dry season category.
Subsequently, from April to July, dry conditions remained relatively stable. The peak of the
dry season occurred in August, marked by the highest value on the graph. After that, the
intensity of the dry season began to decline from September to October. In November and
December, the dry conditions gradually decreased as the Makassar region began to re-enter
the rainy season. This pattern shows that the dry season in Makassar in 2024 was quite
pronounced in the middle of the year, peaking in August before shifting to a transition period

towards the rainy season at the end of the year.

Pattern of Acute Respiratory Tract Infections in Patients at the Barombong Community
Health Center

Table 3. Pattern of Acute Respiratory Tract Infections in Patients at the Barombong
Community Health Center

Month Frequency Percent Valid Percent Cumulative Percent
August 42 12.0 12.0 12.0
April 32 8.9 8.9 20.3
December 42 12.0 12.0 33.1
February 19 5.4 54 38.6
January 21 6.0 6.0 44.6
July 24 6.9 6.9 514
June 32 9.1 9.1 60.6
March 28 8.0 8.0 68.6
May 27 7.7 7.7 76.3
November 45 12.9 12.9 89.1
October 28 8.0 8.0 97.1
September 10 2.9 2.9 100.0
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Total 350 100.0 100.0

The distribution of Acute Respiratory Infection (ARI) cases at the Barombong
Community Health Center from January to December 2024 showed monthly variation. The
number of cases fluctuated throughout the year, with higher counts observed in mid to late
2024. Peak numbers were recorded in August and December (42 cases; 12.0% each). The
lowest cases occurred in February (19 cases; 5.4%). In September, the number of cases
decreased to 10 cases (2.9%), then increased again in October to 28 cases (8.0%) and reached
the highest value in November with 45 cases (12.9%). Overall, from January to December
2024, a total of 350 ARI cases were recorded. These data describe monthly fluctuations in ARI

case numbers during the study period.

Table 4. Distribution of Acute Respiratory Infection Cases in Patients at the Barombong
Community Health Center

Acute Respiratory Tract Infections

Season F
Rain 130 36.4
Dry season 220 63.5
Total 350 100

Based on the distribution of Acute Respiratory Infection (ARI) cases at the Barombong
Community Health Center from January to December 2024, a higher number of cases was
recorded during the dry season compared to the rainy season. Of the total 350 cases, 220 cases
(63.5%) occurred during the dry season, while 130 cases (36.4%) occurred during the rainy
season. This section presents the observed proportions of cases by season, while further
statistical analysis is provided in the subsequent section to assess whether the difference
between seasons is statistically significant.

Meanwhile, during the rainy season, although the number of cases was lower, there were
still quite a number of people suffering from Acute Respiratory Infections. This is likely
influenced by high air humidity and cold weather, which can trigger the growth of
microorganisms that cause infection. Thus, these results illustrate a tendency for the risk of
acute respiratory infections to be higher during the dry season, but the rainy season cannot be

ignored as a period prone to respiratory diseases.

The Relationship between Seasonal Changes and the Occurrence of Acute Respiratory
Infections in Patients at the Barombong Community Health Center
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Table 5. Association Between Season and Acute Respiratory Infection (ARI) Cases at the
Barombong Community Health Center

Diagnosis Total Sig
No Acute

Acute Respiratory

Season Tract Infection Tiliipli;?;gtri}; N
f % f % F %
Rain 130 22.1 91 15.5 221 37.6
Dry season 220 38.7% 139 23.7 359 62.4% 0.442
Total 350 60.8% 230  39.2% 580 100

Based on the results of the Chi-Square test analysis of the relationship between seasonal
changes and the incidence of Acute Respiratory Infections, a significance value of 0.442 was
obtained. Since the significance value is greater than 0.05, it is concluded that there is no
significant relationship between seasonal changes and the occurrence of Acute Respiratory
Infections. This means that the incidence of Acute Respiratory Infections among respondents
is not directly influenced by the change from the rainy season to the dry season. From the data
distribution, it is known that cases of Acute Respiratory Infections occur more frequently in
the dry season (38.7%) than in the rainy season (22.1%). However, this difference in
proportion is not statistically significant. Therefore, other factors outside of the season likely

play a more dominant role in influencing the occurrence of ARI in respondents.

Discussion

The results of this study indicate that there was no significant relationship between
seasonal changes and the incidence of Acute Respiratory Infections (ARI) at the Barombong
Community Health Center in 2024 (p = 0.442), suggesting that seasonal transition alone does
not play a dominant role in determining ARI occurrence in Makassar. Although Makassar
exhibits a typical monsoonal climate with rainy seasons at the beginning and end of the year
and a prolonged dry season in the middle months (7), (8), ARI cases were more strongly
characterized by monthly fluctuations, with peaks in August, November, and December and
the lowest incidence in September. These peaks are more plausibly linked to local behavioral
and environmental factors, such as increased community mobility during Independence Day
celebrations in August and intensified social interactions during end-of-year holidays and the
rainy period in November—December, rather than to climatic parameters alone (9). Previous

studies in Indonesia have also demonstrated inconsistent associations between rainfall,
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humidity, and temperature with ARI incidence, reinforcing the notion that climate is not a
consistent predictor of ARI patterns (10), (11).

The higher proportion of cases among school-aged children highlights the role of
exposure in educational environments, where poor indoor air quality and inadequate
ventilation can increase susceptibility to respiratory infections (12), while the nearly equal
distribution of cases between males and females supports evidence that gender does not
substantially influence ARI incidence at the population level (13). The absence of a significant
seasonal association in this study may be explained by the presence of stronger confounding
factors, including household and environmental conditions such as air pollution, exposure to
cigarette smoke, housing density, ventilation quality, sanitation, type of cooking fuel, and
socioeconomic status, which have been consistently identified as major determinants of ARI
risk (14), (15), (16), (17), (18), (19). In addition, population density, crowding in public and
household settings, limited access to healthcare, and occupational exposure further contribute
to ARI transmission and may overshadow seasonal effects (20), (21), (22).

This study is subject to several limitations, including the lack of quantitative analysis of
specific climatic variables, the absence of direct measurement of key environmental and
behavioral confounders, reliance on secondary health center data, and the cross-sectional
design, which limits causal inference. Overall, these findings suggest that seasonal changes
are not the primary driver of ARI incidence in Makassar, and that prevention strategies should
focus more on improving environmental conditions, reducing pollution and crowding, and

strengthening public awareness rather than concentrating solely on seasonal variations.

Conclusions and Suggestions

This study showed that the seasonal pattern in Makassar during 2024 consisted of two
rainy periods and one relatively long dry season. ARI cases at Barombong Primary Health
Center fluctuated throughout the year, with the highest number occurring in November and
the lowest in September. However, statistical analysis found no significant association
between seasonal changes and the incidence of Acute Respiratory Infections (ARI) (p =0.442).

These findings suggest that seasonal variation alone is not the primary factor
influencing ARI occurrence. Other factors, such as environmental conditions, air quality,
housing conditions, behavioral factors, and individual susceptibility, may play a more
important role in ARI incidence in the study area. Therefore, efforts to prevent ARI should

focus on improving environmental hygiene, ventilation, reducing exposure to air pollution and
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cigarette smoke, and increasing public awareness regarding respiratory health. Future studies

are recommended to include quantitative climatic variables, air quality measurements, and

environmental or behavioral risk factors using more comprehensive analytical designs to better

understand the determinants of ARI incidence.
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