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ABSTRAK

Tujuan Penelitian

Pneumonia masih menjadi penyebab utama kematian balita di Indonesia, termasuk di
Kota Padang. Polutan.udara berkontribusi\terhadap kejadian pneumonia pada balita
melalui pola hubungan paparan-respons yang kompleks dan non-linear. Penelitian ini
bertujuan mengkaji hubungan non-linear dan efek keterlambatan paparan polutan
udara terhadap kejadian pneumonia pada balita di Kota Padang tahun 2023-2025
menggunakan Distributed Lag Non-Linear Model (DLNM).

Metode

Studi ekologi berbasis time series dilakukan di Kota Padang dalam radius 5 km dari
stasiun Air Quality Monitoring System (AQMS). Data kejadian pneumonia harian
balita usia 1-59 bulan diperoleh dari sembilan puskesmas dalam radius AQMS,
sedangkan data polutan udara (PMio, PMas, CO, O3, dan NO2) bersumber dari Dinas
Lingkungan Hidup Provinsi Sumatera Barat. Analisis menggunakan DLNM berbasis
regresi quasi-Poisson dengan rentang lag 0-14 hari. Persentil ke-1 ditetapkan sebagai
referensi, serta persentil ke-50 dan ke-99 sebagai tingkat paparan sedang dan tinggi.

Hasil

Polutan CO yang menunjukkan hubungan bermakna’ secara statistik. Pada konsentrasi
tinggi (P99), CO meningkatkan risiko pneumonia balita secara signifikan pada lag 0
(RR =1,64; 95% CI: 1,07-2,50), lag 1 (RR = 1,44; 95% CI: 1,06-1,96), dan lag 2 (RR
=1,28; 95% CI: 1,02-1,59). PMi0, PM2 5, O3, dan NO> tidak menunjukkan hubungan
yang bermakna secara statistik pada kedua tingkat konsentrasi.

Kesimpulan

Paparan CO konsentrasi tinggi berhubungan bermakna dengan peningkatan risiko
pneumonia pada balita dalam 0-2 hari setelah paparan. Penguatan surveilans kualitas
udara, khususnya CO, diperlukan sebagai upaya pencegahan pneumonia balita di Kota
Padang.

Daftar Pustaka : 132 (2000-2026)
Kata Kunci : Polutan udara, pneumonia balita, DLNM, efek lag, Padang
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ABSTRACT

Objective

Pneumonia remains a leading cause of mortality among children under five in
Indonesia, including Padang . City. Ait polhition contributes to.childhood pneumonia
through a non-linear exposure—response relationship. This study aimed to examine the
non-linear association and lag effects of air pollutant exposure on pneumonia
incidence among children under five in Padang City during 2023-2025 using a
Distributed Lag Non-Linear Model (DLNM).

Method

A time-series ecological study was conducted in Padang City within a 5-km radius of
an Air Quality Monitoring System (AQMS). Daily pneumonia cases among children
under five were obtained from nine primary health centers, while PMio, PM2.5, CO,
Os, and NO: data were obtained from the West Sumatra Environmental Agency.
Associations were analyzed using a quasi-Poisson Distributed Lag Non-Linear Model
(DLNM) with lags of 0—14 days. The 1st percentile was used as the reference, and the
50th and 99th percentiles represented moderate and high exposure levels.

Result

CO demonstrated statistically significant associations. At high-concentrations (P99),
CO significantly elevated pneumonia risk at lag 0 (RR =1.64; 95% CI: 1.07-2.50), lag
1 (RR = 1.44; 95% CI: 1.06-1.96), and lag 2 (RR = 1.28; 95% CI: 1.02-1.59). PM o,
PMzs, O3, and NO2 showed no statistically significant associations at either
concentration level.

Conclusion

High-concentration CO exposure was significantly associated with increased
pneumonia risk in children under five within 0-2 days of exposure. Strengthening air
quality surveillance, particularly for CO, is recommended as a preventive strategy
against childhood pneumonia in Padang City.

References  : 132 (2000-2026)
Keywords : air pollutants; pneumonia in children under five; DLNM; lag effect;
Padang
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