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Analisis Data HR Pengolah Honor analis data per P 1 1.540.000 1.540.000
Data penelitian (penelitia
n)
Analisis Data Honorarium Narasumber validitas oJ 1 900.000 900.000
narasumber algoritma skoring
Analisis Data Transport Transport rapat tim OK (kali) | 10 150.000 1.500.000
Lokal peneliti
Bahan ATK Kertas A4, tinta hitam, Paket 1 1.000.000 1.000.000
tinta warna, fotokopi,
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Pengumpulan Data Biaya Konsumsi rapat peneliti OH 6 50.000 300.000
konsumsi luar kantor (FGD Pakar)
Pelaporan Hasil Biaya Konsumsi rapat OH 12 50.000 600.000
Penelitian dan Luaran konsumsi
Waijib rapat
Pengumpulan Data HR Pembantu | HR Pembantu Peneliti oJ 480 25.000 12.000.000
Peneliti
Pengumpulan Data Honorarium Narasumber pakar oJ 7 900.000 6.300.000
narasumber




Kelompok Komponen Item Satuan Vol. | Biaya Satuan Total
Pengumpulan Data Transport Transport pakar 1 kali OK (kali) 7 150.000 1.050.000
FGD
Pengumpulan Data Transport Transport peneliti dalam | OK (kali) | 12 125.000 1.500.000
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Pengumpulan Data Transport Transport pembantu OK (kali) 6 310.000 1.860.000
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Pengumpulan Data Transport Transport rapat peneliti | OK (kali) 6 150.000 900.000
luar kantor (FGD pakar)
Pengumpulan Data Transport Transport pembantu OK (kali) 4 286.000 1.144.000
peneliti Jakarta-Kota
Tangerang
Pengumpulan Data Transport Transport pembantu OK (kali) | 12 125.000 1.500.000
peneliti dalam kota
Jakarta
Pelaporan Hasil Uang harian Uang harian rapat OH 12 95.000 1.140.000
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penelitian
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penelitian
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penunjang
penelitian

*. KEMAJUAN PENELITIAN

A. RINGKASAN

§ Remaja di Indonesia menghadapi beban ganda masalah gizi yang disebabkan oleh
lingkungan makanan sekolah yang tidak sehat. Kebijakan yang ada, seperti pelabelan di bagian depan
kemasan, tidak melingkupi makanan siap saji atau jajanan yang dijual di kantin sekolah, yang tidak
memiliki informasi nilai gizi yang terstandar. Penelitian ini bertujuan untuk mengembangkan dan
memvalidasi Model Profil Nutrisi Makanan Sekolah (SNUP-M) dan aplikasi SiPINTAR untuk memandu
pilihan makanan yang lebih sehat di kalangan remaja. Desain penelitian dan pengembangan
diterapkan dalam empat fase: (1) identifikasi item jajanan sekolah melalui survei di 11 sekolah
menengah atas, (2) analisis komposisi zat gizi menggunakan resep standar dan Tabel Komposisi
Makanan Indonesia, (3) pengembangan SNUP- M berdasarkan referensi diet nasional dan praktik
internasional, dan (4) pengembangan aplikasi SiPINTAR (Sistem Penilai Pilihan Jajanan Lebih Sehat
pada Remaja). Tujuh komponen (protein, serat, zat besi, kalsium, lemak, gula, dan natrium) diberi skor
menggunakan ambang batas standar per 100 kkal untuk makanan dan per 100 mL untuk minuman.
Skor komposit (0 — 70) diklasifikasikan sebagai “Pilihan Lebih Sehat” (60 - 70), “Cukup Sehat” (40 -
59), “Perlu Perbaikan” (30 - 39), atau “Paling Tidak Sehat” (< 30). Validitas kriteria dinilai terhadap
Nutrient Rich Food Index (NRF) 6.3, dan validasi pakar dilakukan melalui Delphi dan Focus Group
Discussion (FGD). Analisis terhadap 121 item makanan mengungkapkan kandungan serat dan
mikronutrien yang rendah, kandungan gula yang tinggi dalam minuman, dan kandungan natrium yang
berlebihan dalam hidangan gurih. Hanya 26,9% yang memenuhi rekomendasi energi. Sebagian besar

item yang mendapat skor <30 pada SNUP-M menunjukkan korelasi positif sedang dengan NRF 3.6 (r=



0,401, p < 0,001), yang mendukung validitas. Para pakar mendukung SNUP-M sebagai algoritma
skoring yang edukatif dan merekomendasikan perbaikan untuk integrasi kebijakan. Uji coba pengguna
aplikasi SiPINTAR pada 150 remaja menunjukkan 80% responden menyatakan aplikasi membantu
memilih jajanan yang lebih sehat, 75% menyatakan ingin terus menggunakan dan merekomendasikan
aplikasi, Tampilan, fitur, dan sistem penilaian dinilai mudah dipahami. Hasil FGD menunjukkan bahwa

remaja membutuhkan informasi gizi yang sederhana, visual, dan relevan.

B. KATA KUNCI

Jajanan ; Kandungan Gizi ; Remaja ; Sekolah ; Sistem Pengambilan Keputusan



Pengisian poin C sampai dengan poin H mengikuti template berikut dan tidak dibatasi jumlah kata atau halaman
namun disarankan seringkas mungkin. Dilarang menghapus/memodifikasi template ataupun menghapus
penjelasan di setiap poin.

C. HASIL PELAKSANAAN PENELITIAN: Tuliskan secara ringkas hasil pelaksanaan penelitian yang telah
dicapai sesuai tahun pelaksanaan penelitian. Penyajian meliputi data, hasil analisis, dan capaian luaran
(wajib dan atau tambahan). Seluruh hasil atau capaian yang dilaporkan harus berkaitan dengan tahapan
pelaksanaan penelitian sebagaimana direncanakan pada proposal. Penyajian data dapat berupa gambar,
tabel, grafik, dan sejenisnya, serta analisis didukung dengan sumber pustaka primer yang relevan dan terkini.

Hasil penelitian ini dibagi menurut fase penelitian sebagai berikut:
Fase 0

Tujuan dari fase ini adalah untuk menentukan daftar makanan jajanan yang dijual di lingkungan sekolah.
Identifikasi makanan dilakukan melalui survey pasar dari penelitian sebelumnya. Sebanyak 6 SMA di Jakarta, 2
SMA di Kota Tangerang, dan 3 SMA di Kabupaten Tangerang dipilih dalam penelitian ini sebagai representasi
sekolah urban dan peri-urban.

Tabel 1. Daftar sekolah sampel penelitian

SMAN 6 Tangerang
SMAS Islam Al Hasyimiyah

No | Nama Sekolah Lokasi
1 SMAN 36 Jakarta

2 SMAN 12 Jakarta

3 SMA Muhammadiyah 11 Jakarta Urban
4 SMAN 26 Jakarta

5 SMAN 32 Jakarta

6 SMA Muhammadiyah 3 Jakarta

7 SMK Tunas Raya Cisauk

8 SMA Plus Darul Hikmah

9 SMAN 28 Kabupaten Tangerang Peri-urban
10

11

Dari setiap sekolah, dipilih minimal 5 (lima) pedagang, termasuk kantin sekolah. Pedagang di luar kantin sekolah
yang dipilih dalam penelitian ini hanya yang berjarak < 1 km dari sekolah. Wawancara tentang makanan yang
dijual beserta resepnya dilakukan untuk menjadi dasar menentukan standar resep dan kandungan zat gizi makanan.
Makanan dikelompokkan menjadi 5 kelompok menurut jenisnya sebagai berikut:

Tabel 2. Pengelompokkan Jajanan Sekolah

No | Kelompok makanan Contoh makanan

1 Snack siap saji Ketan susu tiramisu keju, dimsum ayam, piscok,
(215 — 350 kkal) otak-otak, cireng isi ayam suwir pedas
Hidangan lengkap/One-dish

2 meal Bakmi ayam, bakso telur, tekwan+bihun
(550 — 650 kkal)

3 Minuman siap saji Es teh manis, es capuccino, es boba coklat

4 Makanan lengkap/Full meal Rice bowl rolade, nasi ayam katsu, bento dan
(550 — 650 kkal) eggroll

5 Lauk/side-dish Ikan tuna tepung, tempe orek, oseng buncis,

capcay sayur

Fase 1

Tujuan dari fase ini adalah untuk menentukan jumlah kandungan zat gizi dari setiap makanan. Analisis kandungan
gizi makanan dilakukan menggunakan Tabel Komposisi Pangan Indonesia (TKPI). Jika makanan tidak tersedia
dalam TKPI, maka kandungan zat gizi dihitung dari resep berdasarkan porsi dengan mempertimbangan konversi
matang-mentah, jumlah penyerapan minyak (untuk makanan yang digoreng), dan estimasi jumlah garam per
hidangan (Kemenkes RI, 2014). Penghitungan kandungan gizi dilakukan menggunakan aplikasi NutriSurvey.
Hasil penelitian ini menunjukkan bahwa jajanan sekolah dominan mengandung garam dan lemak, sejalan dengan
temuan penelitian sebelumnya terkait kualitas diet pada remaja (Dzakya Azzahra et al.; Fitri, 2024; Ginting et al.,
2024) serta dampaknya terhadap kesehatan (Meng et al., 2021; Popkin et al., 2020; Qin et al., 2020). Hasil dari
fase ini ditunjukkan dalam tabel berikut.



Tabel 3. Distribusi kandungan zat gizi makanan sekolah

Amount (per portion)

Nutrient/Food

All

One-dish meal

Snack

Side-dish

c Full meal Beverage
omponents _
(n=121) (n=19) (n=20) (n=52) (n=13) (n=17)
2333 SO 33547 199.7 150 130.7
Energy (kcal) (2223 -
(30.7-720.2) 7202) (47.4-626) | (57.4—555.5) | (78.7-309.7) | (30.7 - 439)
6.1 15.6 10.7 38 1 5.6
Protein (g)
(0-23.8) (9-23.3) (24-238) | (0.5-17.5) (0-5.1) (1.3-11.6)
0.7 1.1 0.9 0.5 1 0.5
Fiber (g)
(0-21.6) (0—21.6) (0.1 —4) (0—11.4) (0—6.4) (0-0.9)
13 2.4 2.6 1 0.2 1
Iron (g)
(0-11.3) (1-83) (0.3-11.3) (0-7.8) 0-4) 0.3-24)
57.4 65.6 105.8 51.6 23 476
Calcium (mg)
(0-716.5) | (35.1-460.8) | (16.3-472.5) | (0-716.50 | (0.1-202.2) | (5-225.7)
94 19.8 14.5 9 25 77
Fat (g)
(0-32.5) (8.9-31.5) | (1.1-32.5) 0.3 -24) (0-12) (2.5-31.7)
0.6 0.1 03 0.9 20.4 0.4
Sugar (g)
(0—45.1) (0-13.3) (0-6.5) (0-27.5) (0-45.1) (0-4.9)
o o 3564 424.1 546.7 365.75 113 199.8
odium (mg (45.6 — (74.2 - (88.6 —
(0.2 - 2306.3) 1861.9) 2306.3) (7.4 -1370.8) | (0.2-88.9) 761.6)
Meals meet
energy
recommendatio | 28 (26:9%) 6(31.6) 2(10) 16 (30.8) 4(30.8) NA?
n? (n(%))

*Data disajikan dalam median (min-max)

Tabel 4. Acuan Label Gizi (ALG) untuk zat gizi kunci

Tujuan dari fase ini adalah mendapatkan algoritma skoring Nutrient Profiling Model(NPM) yang menjadi
landasan pembuatan aplikasi. Zat gizi kunci dalam penelitian ini adalah zat gizi yang penting untuk remaja, yaitu
Protein, Serat, Gula, Garam, Lemak, Zat Besi, dan Kalsium. Penelitian ini menggunakan 4 tingkatan rentang
skoring NutriLevel sebagaimana yang telah dimiliki oleh BPOM. Ambang batas untuk masing-masing zat gizi
kunci ditetapkan berdasarkan Acuan Label Gizi (ALG) yang menjadi pedoman batasan dan rekomendasi zat gizi
untuk populasi Indonesia secara umum (BPOM, 2016). Ambang batas gula ditetapkan berdasarkan rekomendasi
Kemenkes RI. Khusus untuk minuman siap saji menggunakan ambang batas yang telah dimiliki oleh NutriLevel
BPOM. Ambang batas atas (Upper Limit/UL) digunakan sebagai referensi batas maksimum konsumsi zat gizi
mikro. Berikut merupakan ALG yang digunakan sebagai referensi penentuan ambang batas:

No Zat Gizi Satuan Nilai ALG
1 Energi Kkal 2150
2 Protein gram 60
3 Serat gram 30
4 Gula gram 50*
5 Garam (Natrium) mg 1500
6 Lemak gram 67
7 Zat besi mg 22
8 Kalsium mg 1100

*Kemenkes, 2019 (Indonesia Ministry of Health, 2019)

Untuk menentukan batas minimum konsumsi, peneliti menggunakan pendekatan berbeda-beda untuk masing-
masing zat gizi dengan berbagai pertimbangan, misalnya jumlah minimal untuk mempertahankan kondisi
homeostasis, fungsi fisiologis, dan komponen gula yang terkandung secara alami dalam bahan pangan. Detil
pertimbangan tersebut dijelaskan dalam tabel berikut:




Tabel 5. Dasar perhitungan batas atas dan batas bawah algoritma skoring Nutrient Profiling Model (NPM)
(untuk kebutuhan 2150 kkal)

No Zat Gizi Skor tertinggi Penjelasan Skor terrendah Penjelasan
1 Protein (g) | 53,75 -188,2 10 — 35% dari total energi | Kurang dari 36 EAR protein 0.6 g/kgBB
(I0M, 2006) Estimasi BB 60 kg
2 Serat (g) Lebih dari 25 Kemenkes (2019) Kurang dari 10 Maksimum intake untuk
IOM (2006) diet rendah serat (Foo, et
al., 2022).
3 Gula (g) Kurang dari 15 Data konsumsi total gula per | Lebih dari 50 Kemenkes RI (2013)
hari= 50
Data konsumsi gula
tambahan= 26
Sehingga, estimasi jumlah
gula intrinsik dalam bahan
pangan yang dikonsumsi
dalam sehari= 10 — 20
4 Garam 500 — 1500 500 (diet rendah garam) Kurang dari 500 500 (diet rendah garam)
(Natrium) 1500 (ALG) Lebih dari 2000 Kemenkes RI (2013)
(mg)
5 Lemak (g) | Kurang dari 48 20% Energi pada ALG Lebih dari 67 ALG
6 Zat  besi | Lebih dari 22, | 22 (ALG) Kurang dari 11, 11 (Kebutuhan pada
(mg) Kurang dari 45 45 (UL) Lebih dari 45 remaja laki — laki)
45 (UL)
7 Kalsium 700 - 1100 700 (kebutuhan minimal | Kurang dari 700 700 (kebutuhan minimal
(mg) untuk memastikan untuk memastikan
kebutuhan calcium kebutuhan calcium
turnover) turnover)
1100 (ALG)

Selanjutnya, metodologi pengembangan skoring untuk makanan siap saji mengadopsi metode yang
dikembangkan oleh Thailand (Thai National Food Committee), dengan sistem skoring per 100 kkal makanan siap
saji (The Secretariat office of Thai National Food Committee), sebagai berikut:

Tabel 6. Ambang batas skoring Nutrient Profiling System makanan siap saji yang dikembangan dalam
penelitian ini (per 100 kkal)

Zat Gizi B 7 10

Protein (g) <1.67 1.67 -2.09,>8.75 2.10-2.50 2.51-8.75
Serat (g) <0.47 0.47-0.82 0.83-1.15 >1.15
Gula (g) >2.33 1.52-2.32 0.71 —1.51 <0.70
Garam <24,>94 82 -94 69 — 81 24 -170
(Natrium) (mg)

Lemak (g) >3.11 2.69-3.10 2.23-2.68 <2.22
Zat besi (mg) <0.51, >2.09 0.51-0.76 0.77-1.01 1.02-2.10
Kalsium (mg) <33,>117 84116 51-283 33-50

Sementara itu, untuk minuman berpemanis siap saji, peneliti menggunakan ambang batas yang telah dimiliki
BPOM RI dalam NPS NutriLevel, sebagai berikut:

Tabel 7. Ambang batas skoring minuman siap saji (per 100 ml) (berdasarkan NutriLevel BPOM)

Zat Gizi B 7 10

Gula (g) >12.5 >6-<12.5 >0.5 - <6 <0.5
Garam (Natrium) (mg) >500 >120 - <500 >5-<120 <5
Lemak (g) >17 >3 -<17 >0.5-<3 <0.5




Selanjutnya, dikembangkan metode skoring komposit untuk memberikan kesimpulan NPM kepada remaja.
Metodologi pengembangan komposit sistem skoring mengadopsi dan memodifikasi metode dari Ajinomoto
Nutrient Profiling System (ANPS) (Furuta et al., 2022) untuk makanan non-kemasan.

Tabel 8. Metode skoring komposit untuk kesimpulan nilai gizi setiap makanan

Zat Gizi Total skor
Protein (g) 0-10
Serat (g) 0-10
Gula (g) 0-10
Garam (Natrium) (mg) 0-10
Lemak (g) 0-10
Zat besi (mg) 0-10
Kalsium (mg) 0-10

Dengan rentang total skor di atas, skor total untul 7 zat gizi kunci adalah 0 — 70. Sistem NPM ini kemudian diberi
nama School-Food Nutrient Profiling Model (SNUP-M). Kemudian, total skor diterjemahkan sebagai berikut:

Tabel 9. Metode pedoman skoring akhir (SNUP-M)

No Skor Kesimpulan
1 60— 70 Pilihan jajanan lebih sehat
2 40 -59 Cukup sehat
3 30-39 Butuh perbaikan
4 Tidak sehat

Pedoman skoring ini dijadikan landasan dalam menilai kualitas makanan jajanan sekolah yang telah diidentifikasi
pada fase sebelumnya. Hasil skoring ditunjukkan dalam tabel berikut:

Tabel 10. Hasil penilaian makanan jajanan sekolah menggunakan skor NPM yang telah dikembangkan (SNUP-M)

Full meal (n=19) One('lffzhol)neal Snack (n=52) Beverage (n=13) Side-dish (n=17)

lz/é%? Median lz/é%? Median lz/é%n; Median 12@%;1 Median lz/é%n; Median
SNUP-M 19.9
Seorcs 27.6(69) | 27(7) P8.6(73) | 30(12) | 20605) | 20011 | [T, 17(17) | 27.3(8.0) | 27(12)

250 130 20 310 -40
I;RF 632468 (0 _ | 1465 (340 _ | 7135 710 - | 2769 (810 _ | 418 (500 -
core (108.1) 450) (1629) | 507 | @ILD | 307 | (4452) | 5o (198.1) 280)

Nutrient score®
Protein score | 2.7 (0.6) | 3 (0) 25009 [3() [15(13) [153) [ NA NA 2709 [3(0)
Fiberscore | 0.3(0.8) | 0(0) 06(12) [0(0) [05(L) |0(0) |NA NA 0(0) 0(0)
Tron score 03(0.8) | 0(0) 0.1(03) [0 [0509 |od) [NA NA 0409 [0()
Calcium score | 0.3 (0.8) | 0(0) 09(12) |00 |05(LD) |00 |NA NA 09(14) [ 003)
Fat score 03(0.8) | 0(0) 06(12) [0(0) [05(L1) |0(0) |28(0.8 |3(0) 0(0) 0(0)
Sugarscore | 2.9(0.5) | 3(0) 29(03) [3(0) [24(D [3(1) [07(03) 0@ 2507 [ 3()
Sodium score | 0.3 (0.8) | 0(0) 0.1(03) |00 [0509 Jo@d) [o09(L) [1( 0409 [0()

3SNUP-M Score (100-point scale) categorization: 60 — 70= Healthier choice; 40 — 59= Moderately healthy; 30 — 39= Need improvement; < 30= Least
healthy, "Nutrient Rich Food Index (NRF 6.3) expressed as median (min-max), “Nutrient score (4-point scale) for nutrient-specific threshold expressed
as Median (IQR)

Fase 3

Tujuan dari fase ini adalah untuk mengetahui validitas algoritma skoring. Hasil algoritma skoring pada fase 2
diaplikasikan pada daftar makanan jajanan dan dibandingkan dengan system standar, yaitu Nutrient Rich Food
Index (NRF). Uji validitas dilakukan dengan analisis korelasi dan plot Bland-Altman untuk melihat agreement
kedua sistem skoring.
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Gambar 1. Hasil uji validitas SNUP-M dibandingkan dengan NRF 6.3 (= 0.401, p < 0.001)

Sistem skoring dikonsultasikan kepada pakar gizi dan Kesehatan remaja dengan menggunakan metode Delphi
untuk menilai face dan content validity. Sebanyak 7 pakar (pakar diet, gizi remaja, kesehatan remaja, keamanan
pangan, pemerintahan (BPOM)) berpartisipasi dalam kegiatan konsultasi dan diminta masukannya secara tertulis.
Selanjutnya, hasil masukan dikompilasi dan didiskusikan bersama pakar dalam FGD.
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Gambar 2. FGD pakar untuk validasi sistem skoring
Hasil uji coba FGD pakar

Diskusi Kelompok Fokus (FGD) dengan para pakar menghasilkan empat area tematik utama yang berkaitan
dengan penyempurnaan SNUP-M: (1) Pengelompokan Makanan, (2) Pemilihan Zat gizi Utama, (3) Sistem
Penilaian dan Ambang Batas, dan (4) Penerapan untuk Kebijakan dan Program. Setiap tema mencerminkan
pertimbangan teknis yang diangkat oleh para pakar ketika mengevaluasi kesesuaian, ketelitian ilmiah, dan
penerapan praktis model tersebut.

Pengelompokan Makanan

Para pakar menekankan bahwa pengelompokan makanan yang akurat sangat penting untuk memastikan model
tersebut mencerminkan pola konsumsi nyata remaja. Poin yang berulang adalah perlunya membedakan secara
jelas antara makanan yang dikonsumsi selama makan dan makanan yang dikonsumsi di luar waktu makan yang
dijadwalkan. Para pakar mencatat bahwa banyak camilan tidak mencapai 200 kkal per porsi dan oleh karena itu
tidak sesuai dengan kategori camilan standar atau makanan lengkap. Mereka merekomendasikan untuk
mempertimbangkan pola konsumsi sepanjang hari daripada hanya mengandalkan satu kali makan, karena remaja
sering menggabungkan beberapa camilan sepanjang hari.

Para pakar juga membahas klasifikasi makanan satu porsi, mencatat bahwa makanan ini sering menggabungkan
makanan pokok dan komponen pendamping menjadi satu sajian, dan menyarankan agar makanan ini diperlakukan
sebagai makanan campuran. Selain itu, minuman siap minum, termasuk jus buah, disoroti sebagai makanan yang
membutuhkan kategorisasi yang lebih jelas. Bahkan jus yang umumnya dianggap "sehat" harus diberi indikator
peringatan ketika kadar gula melebihi ambang batas.

Beberapa pakar juga menekankan tantangan variabilitas resep dalam makanan siap saji, menunjukkan bahwa
perbedaan dalam persiapan, ukuran porsi, dan resep khusus penjual dapat memengaruhi kandungan zat gizi. Ini
menunjukkan perlunya asumsi resep yang fleksibel tetapi terstandarisasi ketika menentukan kategori makanan.

Pemilihan Zat Gizi Utama




Para pakar umumnya sepakat bahwa zat gizi yang dipilih sudah tepat tetapi menyoroti beberapa penyempurnaan
penting. Beberapa pakar menekankan bahwa memenuhi asupan serat tidak menjamin kecukupan zat gizi lain,
menyarankan agar SNUP-M mempertimbangkan vitamin. Penyertaan vitamin C direkomendasikan.

Ada kekhawatiran tentang terminologi, khususnya klasifikasi gula dan garam. Para pakar mengklarifikasi bahwa
ini tidak boleh disebut sebagai zat gizi, tetapi sebagai komponen makanan, menekankan pentingnya terminologi
yang tepat ketika mengkomunikasikan informasi zat gizi kepada remaja.

Sistem Penilaian dan Ambang Batas

Sistem penilaian menghasilkan diskusi yang substansial. Para pakar mendorong peninjauan jarak interval saat ini,
mengingat ambang batas zat gizi tertentu tidak setara di berbagai jenis zat gizi dan perlu disesuaikan. Standardisasi
resep diidentifikasi sebagai persyaratan utama, karena variabilitas dalam ukuran porsi dan metode persiapan dapat
menimbulkan ketidakakuratan dalam penilaian.

Beberapa pakar membahas pentingnya memastikan bahwa ambang batas zat gizi selaras dengan kerangka
peraturan nasional yang ada. Mereka mencatat bahwa nilai batas untuk minuman dalam model sudah konsisten
dengan sistem NutriLevel saat ini, yang menerapkan hasil berbasis persentase tetap, yaitu 25% dari batas harian
untuk gula. Keselarasan ini dipandang sebagai kekuatan, karena memastikan konsistensi peraturan.

Penerapan untuk Kebijakan dan Implementasi Program

Para pakar sepakat bahwa SNUP-M saat ini berfungsi sebagai alat bantu yang menarik untuk edukasi, khususnya
di lingkungan sekolah, tetapi mungkin belum siap untuk penegakan kebijakan langsung. Untuk mendukung
keselarasan kebijakan, para pakar merekomendasikan penilaian item makanan dalam konteks total asupan harian,
terutama jika SNUP-M akan digunakan untuk memberikan informasi pedoman seperti 30% dari kebutuhan harian
dalam program makan bergizi gratis.

Para pakar juga menyoroti potensi SNUP-M untuk mendukung manajemen kantin sekolah dan vendor dalam
mengidentifikasi formulasi produk yang lebih sehat. Beberapa pakar mencatat bahwa melibatkan vendor makanan
secara langsung dalam standardisasi resep dapat meningkatkan akurasi.

Fase 4

Tujuan dari fase ini adalah untuk mengetahui efektivitas aplikasi mobile yang dikembangkan berdasarkan sistem
algoritma skoring. Aplikasi diberi nama Sistem Penilai Jajanan Sehat pada Remaja (SiPINTAR). Pengembangan
Aplikasi dengan menggunakan Sistem Pengambilan Keputusan (SPK) berbasis algoritma skoring jajanan (3). Uji
coba pada lingkup terbatas akan dilakukan dengan membuat model alpha dari aplikasi mobile. Kemudian, aplikasi
akan diberikan kepada remaja untuk mendapatkan umpan balik. Uji coba pengguna akan dilakukan dengan FGD
dengan remaja untuk menilai persepsi keramahan aplikasi bagi pengguna.
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Gambar 3. Tampilan aplikasi SIPINTAR



Gambear 5. Uji coba pengguna

Hasil uji coba pengguna pada 150 siswa ditunjukkan dalam tabel berikut.



Tabel 11. Hasil uji coba pengguna aplikasi SiPINTAR

Item Sangat Tidak Agak tidak Agak Setuju Sangat
tidak setuju | setujun setuju n (%) setuju n n (%) setuju
n (%0) (%) (%) n (%0)

Persepsi relevansi

Saya pernah menggunakan aplikasi 15 (10) 33(22) 10 (6.7) 35(23.3) 50 7(4.7)

praktis untuk menilai kandungan gizi (33.3)

makanan

SiPINTAR membantu saya menilai 7(4.7) 7(4.7) 7(4.7) 36 (24) 77 16

kandungan gizi dengan mudah (51.3) (10.7)

Saya sering menggunakan SiPINTAR | 10 (6.7) 31 (20.7) 28 (18.7) 46 (30.7) 33(22) | 2(1.3)

untuk mengevaluasi jajanan harian

saya

Dengan SiPINTAR, lebih mudah bagi | 5(3.3) 8(5.3) 6(4) 41 (27.3) 69 (46) | 21 (14)

saya memilih jajanan atau minuman

yang lebih sehat

SiPINTAR dapat membantu 2(1.3) 7(4.7) 5@3.3) 31 (20.7) 83 22

mencegah kebiasaan ngemil yang (55.3) (14.7)

tidak sehat

SiPINTAR meningkatkan kesadaran 3(2) 7(4.7) 42.7) 33(22) 82 21 (14)

saya dalam memilih jajanan dan (54.7)

minuman yang lebih sehat

SiPINTAR memudahkan saya 2(1.3) 6(4) 7(4.7) 28 (18.7) 89 18 (12)

memilih jajanan yang lebih sehat (59.3)

Saya percaya SiIPINTAR dapat 2(1.3) 7(4.7) 4(2.7) 33(22) 87(58) | 17

meningkatkan kesadaran saya tentang (11.3)

gizi seimbang

D. STATUS LUARAN: Tuliskan jenis, identitas dan status ketercapaian setiap luaran wajib dan luaran
tambahan (jika ada) yang dijanjikan. Jenis luaran dapat berupa publikasi, perolehan kekayaan intelektual,
atau luaran lainnya yang telah dijanjikan pada proposal. Uraian status luaran harus didukung dengan bukti
kemajuan ketercapaian luaran sesuai dengan luaran yang dijanjikan. Lengkapi isian jenis luaran yang
dijanjikan serta mengunggah bukti dokumen ketercapaian luaran melalui BIMA.

Luaran Status

Jurnal internasional Q3 Submitted
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Website: https://e-nrp.org

HKI Database Jajanan Sekolah Terbit (EC002025145437)
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mengunggah bukti dokumen pendukung sesuai dengan kondisi yang sebenarnya. Bukti dokumen realisasi
kerjasama dengan Mitra dapat diunggah melalui BIMA.

Catatan:
Bagian ini wajib diisi untuk penelitian terapan, untuk penelitian dasar (Fundamental, Pascasarjana,

PKDN, Dosen Pemula) boleh mengisi bagian ini (tidak wajib) jika melibatkan mitra dalam pelaksanaan

penelitiannya

. KENDALA PELAKSANAAN PENELITIAN: Tuliskan kesulitan atau hambatan yang dihadapi selama
melakukan penelitian dan mencapai luaran yang dijanjikan, termasuk penjelasan jika pelaksanaan penelitian

dan luaran penelitian tidak sesuai dengan yang direncanakan atau dijanjikan.

Tidak ada kendala dalam pelaksanaan penelitian ini. Penelitian ini berjalan sesuai dengan proposal, timeline, dan
luaran yang ditargetkan Semua tahap penelitian telah diselesaikan. Saat ini tim peneliti sedang menunggu proses

review luaran wajib.



G. RENCANA TAHAPAN SELANJUTNYA: Tuliskan dan uraikan rencana penelitian selanjutnya
berdasarkan indikator luaran yang telah dicapai, rencana realisasi luaran wajib yang dijanjikan dan
tambahan (jika ada) di tahun berikutnya serta roadmap penelitian keseluruhan. Pada bagian ini
diperbolehkan untuk melengkapi penjelasan dari setiap tahapan dalam metoda yang akan direncanakan
termasuk jadwal berkaitan dengan strategi untuk mencapai luaran seperti yang telah dijanjikan dalam
proposal. Jika diperlukan, penjelasan dapat juga dilengkapi dengan gambar, tabel, diagram, serta pustaka
yang relevan. Jika laporan kemajuan merupakan laporan pelaksanaan tahun terakhir, pada bagian ini dapat
dituliskan rencana penyelesaian target yang belum tercapai.

Indikator luaran pada penelitian ini adalah sebagai berikut:
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ketercapaian
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Target tersebut sesuai dengan jadwal penelitian sebagai berikut:
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Bulan
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1 (2 |3 |4 |5 |6 |7 |89 10 |11 |12
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Remaja di Indonesia menghadapi triple burden of malnutrition, yaitu

stunting, anemia, serta overweight/obesitas. Konsumsi jajanan dan makanan
siap saji tinggi gula, garam, dan lemak namun rendah zat gizi masih dominan di
lingkungan sekolah. Hingga kini belum tersedia alat digital praktis untuk

menilai kualitas gizi makanan kantin sekolah. Aplikasi berbasis mobile phone @
berpotensi membantu remaja memilih makanan yang lebih sehatdan

mendukung lingkungan pangan sekolah yang lebih baik.

1. Mengembangkan dan memvalidasi model skoring gigi jajanan sekolah sebagai alat bantu remaja dalam memilih makanan lebih sehat,
2. Mengembangkan dan menguji efektivitas aplikasi mobile berbasis sistem pengambilan keputusan sebagai dasar penyusunan prototipe aplikasi penilai jajanan
sehat untuk remaja.

Metode

Penelitian ini menggunakan desain Research and Development (R&D) yang dilaksanakan dalam empat tahap:

Identifikasi Makanan Sekolah

Dilakukan melalui survei pasar di
11 SMA di Jakarta dan Tangerang
(kantin sekolah dan pedagang
sekitar sekolah

Hasil

. Jajanan: 52

Analisis Komposisi Zat Gizi

—

—

Pengembangan dan
Validasi NPM

—

Dilakukan menggunakan
Database Komposisi Pangan
Indonesia dan estimasi resep

terstandar.

Jenis Makanan dan Minuman yang Dianalisis (n = 121)

. Makanan satu hidangan: 17

|:| Makanan lengkap: 19

= Lauk-pauk: 17
. Minuman: 13

Table 4. Evaluation of The Indonesian School Meals based on SNUP-M Score (School-Food Nutrient Profiling Model)

Nutrient Profiling Model (NPM)
berbasis zat gizi kunci remaja
(Protein, Serat, Zat Besi,
Kalsium, Gula, Lemak,
Natrium) dengan NRF 6.3

Pengembangan Aplikasi
SIPINTAR

1000

MNRFE.3 Score

500

menggunakan metode Delphi,
serta uji kelayakan pada 150
remaja usia 15—18 tahun selama

Dilakukan validasi pakar

1 minggu.

Nutrient Profiling Model (NPM) berhasil dikembangkan dengan sistem skor 0—70 dan klasifikasi

kualitas pangan (lebih sehat hingga tidak sehat).

NPM menunjukkan validitas
kriteria sedang dengan NRF
6.3 (r=0,401; p<0,001),
menandakan konsistensi
dalam menilai kualitas gizi
makanan.

Full meal (n=19) One-dish meal (n=20) Snack (n=52) Beverage (n=13) Side-dish (n=17)

Mean y Mean v Mean . Mean y Mean ;

(SD) Median (SD) Median (SD) Median (SD) Median (SD) Median
SNUP-M Score® 27.6(6.9) | 27(7) 28.6 (7.3) 30(12) ?;)56) 20(11) (119191) 17(17) ?g{% 27(12)

180
246.8 250 146.5 -1.35 20 -276.9 -310 -41.8 -40

NRF 5, Soore? (108.1) (20 -450) | (162.9) :(5-23;)0 - (211.1) (-710—380) | (445.2) (-810-590) | (198.1) (-500 — 280)
Nutrient score®
Protein score 2.7(0.6) |[3(0) 2.5(0.9) 3(D) 1.5(1.3) | 1.5(3) NA NA 27(09) |3(0)
Fiber score 0.3(0.8) | 0(0) 0.6 (1.2) 0(0) 0.5(1.1) |0(0) NA NA 0 (0) 0(0)
Iron score 0.3(0.8) | 0(0) 0.1(0.3) 0(0) 0.5(0.9) | 0(1) NA NA 0.4(0.9) [0(1)
Calcium score 0.3(0.8) | 0(0) 0.9(1.2) 0(0) 05(.1) |0(0) NA NA 0.9(1.4) [0(3)
Fat score 0.3(0.8) | 0(0) 0.6 (1.2) 0(0) 05(.1) |0(0) 2.8(0.8) | 3(0) 0(0) 0(0)
Sugar score 29(0.5) |3(0) 2.9(0.3) 3(0) 24(1.1) [3() 0.7(1.3) | 0(2) 2507 |13(1)
Sodium score 03(0.8) | 0(0) 0.1(0.3) 0(0) 0509 |0 09(1.1) | 1(2) 04(09) |[0(1)

*SNUP-M Score (100-point scale) categorization: 60 — 70= Healthier choice; 40 — 59= Moderately healthy; 30 — 39= Need improvement; < 30=
Least healthy, *Nutrient Rich Food Index (NRF 6.3) expressed as median (min-max), “Nutrient score (4-point scale) for nutrient-specific threshold

expressed as Median (IQR)
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Development of School-Food Nutrient Profiling Model to Support Healthier Choice among

Indonesian Adolescents

ABSTRACT

Background/objectives: Indonesian adolescents face a triple burden of malnutrition driven by
unhealthy school food environments. Existing policies, such as such as front-of-pack labelling do
not address ready-to-eat food sold in school canteens, which lack standardized nutrient
information. This study aimed to develop and validate a School-Food Nutrient Profiling Model
(SNUP-M) to guide healthier food choice among adolescents.

Subjects/methods: A research and development design was applied in three phases: (1)
identification of school food item sthrough surveys in 11 high schools, (2) nutrient composition
analysis using standardized recipes and the Indonesian Food Composition Table, and (3)
development of SNUP-M based on national dietary references and international practices. Seven
components (protein, fiber, iron, calcium, fat, sugar, and sodium) were scored using threshold
standardized per 100 kcal for foods and per 100 mL for beverages. The composite score (0 — 70)
classified as “Healthier Choice” (60 — 70), “Moderately Healthy” (40 — 59), “Need Improvement”
(30 — 39), or “Least Healthy” (< 30). Criterion validity was assessed against the Nutrient Rich
Food Index (NRF) 6.3, and expert validation was conducted via Delphi and Focus Group
Discussions.

Results: Analysis of 121 food items revealed low fiber and micronutrient content, high sugar in
beverages, and excessive sodium in savory dishes. Only 26.9% met energy recommendations.
Most item scored <30 on SNUP-M showed moderate positive correlation with NRF 3.6 (r=0.401,
p < 0.001), supporting validity. Experts endorsed SNUP-M as an educational tool and
recommended refinements for policy integration.

Conclusion: SNUP-M provides a practical, evidence-based framework for evaluating school
foods and promoting healthier choice among Indonesian adolescents. Its application can inform
school policies, vendor reformulation, and nutrition education to address adolescent malnutrition.

Keywords: Adolescents; healthier choices; nutrient profiling model; school snack
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INTRODUCTION

Adolescents in Indonesia are experiencing a triple burden of malnutrition, including micronutrient
deficiency (anemia), stunting, and overweight/obesity [1]. This life stage represents a critical
window of growth in which adequate nutrient intake is essential for optimal growth and
development [2]. According to the Indonesian Health Survey 2023, 24.1% of adolescents aged
13-15 years and 23.7% of adolescents aged 16-18 years were stunted or severely stunted.
Meanwhile, 16.2% adolescents aged 13-15 years and 12.1% of adolescents aged 16-18 years were
overweight or obese [3]. Furthermore, the prevalence of anemia was 15.5% in adolescent aged
15-24 years old [3]. These conditions highlight the coexistence of undernutrition and overnutrition
within the same population and emphasize the need for interventions targeting adolescent dietary

behavior.

One of the major contributors to this condition is the unhealthy food consumption by adolescent,
such as low-nutrient density food, while high in sugar, salt, and fat. Study from East Java showed
the sugar intake was 58.8 g per day per adolescent [4]. Moreover, the adolescent’s sugar intake in
Yogyakarta was higher, which 107 g per day for urban area and 87.4 g per day for rural area [5].
A study in Jakarta showed that homemade food only contributed 38.5% of adolescent diet,
followed by street foods (33.7%) and processed foods (27.8%) [6]. Given that students spend
approximately 40 hours per week in school and frequently consume breakfast, snacks, and lunch
on-site, the school food environment plays a significant role in shaping dietary habits [7]. It was
also found that processed foods and street foods or foods consumed at school are the largest
contributors of sugar, salt, and fat [6]. Improving the nutritional quality of foods available in

school canteens is therefore essential for promoting long-term healthy eating patterns [2].
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Despite existing policies such as front-of-pack labeling on packaged foods, there is currently no
practical tool to guide healthier choices for ready-to-eat foods commonly sold in school canteens.
These foods typically lack nutrition labels, and their nutrient composition is not standardized or
readily accessible. Moreover, no nutrient profiling model has been developed to assess these foods
using local ingredients and nutrient thresholds relevant for adolescents. This study may also
influence demand for healthier foods, encouraging canteen vendors to reformulate their menus and

improving the availability of healthier school foods.

To address these gaps, this study developed and validated The School-Food Nutrient Profiling
Model (SNUP-M), a Nutrient Profiling Model (NPM), using a scoring system tailored to local
ready-to-eat foods in school canteens for adolescents. The SNUP-M provides a practical, science-
based tool to guide adolescents in selecting healthier foods and supports schools in fostering a

healthier food environment.

SUBJECTS AND METHODS

Study Design

This study employed a Research and Development (R&D) design to develop and validate a
Nutrient Profiling Model (NPS) for school food and beverages. The methodological process
consisted of three phases: (1) identification of school meal items, (2) nutrient composition analysis,

and (3) development of the nutrient profiling system.

Identification of School Foods

The initial phase aimed to generate a comprehensive list of meals available in school food
environments. A market survey was conducted in 11 senior high schools located in Jakarta (6) and

Tangerang (5), representing urban and peri-urban areas. Vendor selection included at least five
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food vendors per school, including school canteens. Only vendors located within a 1-km radius

from each school were eligible for inclusion.

Nutrient Composition Analysis

The nutrient composition of each food items was assessed using a standardized recipe-based
approach with the Indonesian Food Composition Table (FCT) as the primary reference. Recipes
were obtained from school food vendors using either a per-portion approach for foods sold in
clearly defined servings or a per-recipe approach for foods not adequately described per portion.

All food items were purchased and weighed to obtain edible cooked weights.

Ingredients reported in cooked form were converted to raw weights using national raw-to-cooked
conversion factors [8]. For composite foods involving batter, breading, or mixed components,
ingredient proportions were reconstructed by separating components and applying standardized
assumptions based on established recipes and relevant literature. Oil absorption and salt content

were estimated using nationally recommended absorption factors applied to cooked food weight.

When vendor-provided information was incomplete, recipe estimates were triangulated using
comparable public recipes or controlled food preparation. Final standardized recipes were entered
into NutriSurvey to generate nutrient values per portion for subsequent development of the

Nutrient Profiling Model.

Development and validation of the Nutrient Profiling Model (NPM)

The Nutrient Profiling Model (NPM) algorithm was developed based on key nutrients relevant to
adolescent dietary needs and aligned with the national nutrient reference standards. Upper and
lower limits for each nutrient were defined based on recommended intake (e.g., protein 10 — 35%

of total energy), minimum nutrient requirements (e.g., fiber > 25 g/day), upper limit (e.g., iron 45
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mg/day). A complete summary of nutrient thresholds per 100 kkal for ready-to-eat foods and per
100 mL for beverages was established based on existing national guidelines and international
practices, including adaptation of the Thai National Food Committee approach for energy-based
scoring [9]. A composite scoring model adapted from the Ajinomoto Nutrient Profiling System
(ANPS) [10,11] was used to generate an overall score ranging from 0 to 70. Scoring categories
were defined as: 60 — 70: Healthier choice; 40 — 59: Moderately healthy; 30 — 39: Need

improvement; <30: Unhealthy.

To evaluate the validity of the developed NPM, its scoring output was compared against an
established nutrient density benchmark, the Nutrient Rich Food (NRF) index. NRF scoring was
calculated using the NRF6.3, which considers six positive nutrients (protein, fiber, calcium, iron,

vitamin A, and vitamin C) and three negative nutrients (fat, sodium, sugar).

Expert validation was conducted using the Delphi method to refine the NPM algorithm. Six experts
representing the fields of dietetics, food science, food policy, food safety, health promotion, and
government representative were recruited. Validation was conducted in two rounds: Round (1)
Individual review in which experts provided written evaluations on threshold validity, clarity, and
applicability of the scoring system; Round (2) the Focus Group Discussion (FGD) where the
feedback from Round 2 was synthesized and discussed in an FGD to reach consensus on necessary

revisions and finalize the algorithm’s content and structure.

Data Analysis

Quantitative data were analyzed using descriptive statistics. Categorical variables were
summarized as frequencies and percentages, while continuous variable was presented as mean and

standard deviation. Criterion validity analysis of the developed NPM was measured using
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Pearson’s product-moment correlation coefficient (r) to analyze the linear relationship between the

NPM and NRF6.3 scores.

Statistical analyses were performed using IBM SPSS Statistics version 31 license number

6b5019c655ebc201752c¢, and statistical significance was set at p < 0.05.

For the qualitative component, the audio was transcribed verbatim. Thematic analysis was
conducted using an inductive approach. Three researchers reviewed and coded the transcripts to

generate categories. Representative quotes were selected to illustrate the key findings.

Ethical approval

This study received ethical approval from the Ethical Committee for Health Research, Universitas

Muhammadiyah Prof. Dr. HAMKA, with approval number KEPK-NK/02/06/2025/03308.

RESULTS

Nutrient Composition Analysis from School Foods in Indonesia

[Insert Table 1]

Table 1 summarizes the nutrient composition of 121 school food items categorized into five
groups: full meals, one-dish meals, snacks, beverages, and side dishes. Overall, the median energy
content per portion was 233.3 kcal, ranging widely from 30.7 to 720.2 kcal, reflecting significant
variability in portion sizes and preparation methods. Protein content was highest in full meals (15.6
g) and one-dish meals (10.7 g), whereas snacks and beverages contributed minimal protein (3.8 g
and 1 g). Fiber content generally low across all categories, with median below 1 g, indicating poor

fiber contribution from school foods.
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For micronutrients, iron content was modest, with one-dish meal showing the highest median (2.6
mg) and beverages the lowest (0.2 mg).

In terms of risk nutrients, fat content was substantial in full meals (19.8 g) and one-dish meals
(14.5 g). Sugar content was extremely high in beverages (20.4 g), exceeding recommended limits,
whereas other categories had minimal sugar. Sodium contents were concerning across all food
categories.

Only 26.9% of all foods and drinks met the energy recommendation, with full meals and snacks
performing slightly better (31.6% and 30.8%, respectively). This indicates that most school foods

fail to meet balanced energy targets.

Development of The School-Food Nutrient Profiling Model (SNUP-M)

Nutrient threshold in the developed School-Food Nutrient Profiling Model (SNUP-M) was derived
using a combination of national dietary references, regulatory standards, and physiological nutrient
requirements relevant to Indonesian adolescents (table 2). Protein, fiber, sugar, sodium, fat, iron,
and calcium were selected as the core components of the scoring system, as reflection of their

importance in the adolescent diet.

[Insert table 2]

Threshold determination began with the Indonesian Nutrition Label Reference (Acuan Label
Gizi/ALG), which provides reference values for daily energy and nutrient intake (2150 kcal energy,
60 g protein, 30 g fiber, 50 g sugar, 1500 mg sodium, 67 g fat, 22 mg iron, and 1100 mg calcium).
These reference values served as a foundation for establishing the upper and lower scoring limits
for each nutrient. For example, protein scoring thresholds were aligned with the Institute of

Medicine’s recommended acceptable macronutrient distribution range (10-35% total energy) [12],
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while minimum thresholds were anchored to the Estimated Average Requirement (EAR) for

Indonesian adolescents.

Fiber thresholds were based on Indonesian Ministry of Health recommendation [13] and
supported by international guidance, with high-fiber foods scoring the highest (>25 g) and low
fiber foods (<10 g) receiving the lowest score [14]. Sugar and sodium thresholds were informed
by national public health guidelines [13] and upper intake limits, with higher penalty scores

assigned to foods exceeding 50 g of sugar or 2000 mg of sodium per day equivalents.

Fat scoring was based on the upper limit of total fat intake (<67 g), with favorable score assigned
to foods contributing <20% of energy from fat per portion. Iron thresholds were set to reflect
beneficial intakes up to the UL (45 mg), while calcium scoring favored foods contributing between
700 and 1100 mg/day, which is a value supports the calcium turnover. These thresholds were then
incorporated into a four-level scoring matrix (0 — 3 points per nutrient), with higher points

reflecting greater nutritional favorability (table 3).

[Insert Table 3]

The School-Food Nutrient Profiling Model (SNUP-M) aggregates seven components (protein,
fiber, iron, calcium, fat, sugar, and sodium) into a composite score on a 100-point scale, categorized
as 60 — 70: “Healthier choice”; 40 — 59: “Moderately Healthy”; 30 — 39: “Need Improvement”;

and <30: “Least Healthy”.

According to table 4, across meal categories, most items fall in the “Least Healthy” category, with
medians clustered below 30. Full meals and side dishes sit around 27, snacks around 20, beverages
are the lowest at 17, and one-dish meals are the only category to approaching “Need Improvement”

band with a median 30. This distribution indicates that while some mixed dishes achieve borderline
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adequacy, the typical school snack and beverages do not meet nutrient density expectations set by

the nutrient profiling model.

[Insert Table 4]

The NRF 6.3 Scores mirror the SNUP-M results. Full meals show positive nutrient density,
whereas beverages and side dishes trend negative. This align with the study finding of a moderate

positive correlation between SNUP-M and NRF 6.3 (figure 1).

[Insert Figure 1]

In nutrient-specific scores, protein scores are the highest in full meals and side dishes (median 3),
reflecting their role as a main protein sources in the school food environment (table 1). Beverages
show high sugar content per portion (table 1), yet in the SNUP-M score (table 4) they still can pose
relatively high sugar scores if they sit within the per 100 mL cut offs, this explains the importance
of volume-standardized thresholds. Sodium scores are low across meals, indicating excessive salt,

particularly in full meal and one-dish meals, signaling a key reformulation target.

Criterion Validity of SNUP-M

The developed Nutrient Profiling Model (NPM) demonstrated a moderate positive correlation with
the NRF6.3 nutrient density index (r= 0.401, p < 0.001), indicating that higher SNUP-M scores
were associated with higher nutrient density values (figure 1). This finding supports the criterion

validity of the NPM in evaluating nutritional quality of school meals.

Expert Validation for the Developed SNUP-M

The Focus Group Discussion (FGDs) with experts generated four major thematic areas related to

the refinement of SNUP-M: (1) Food Grouping, (2) Selection of Key Nutrients, (3) Scoring System
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and Thresholds, and (4) Application for Policy and Program. Each theme reflects technical
considerations raised by experts when evaluating the appropriateness, scientific rigor, and practical

applicability of the model.

Food Grouping

Experts emphasized that accurate food grouping is essential for ensuring the model reflects
adolescents’ real consumption patterns. A recurring point was the need to clearly differentiate
between foods consumed during meals and those consumed outside the scheduled mealtimes.
Experts noted that many snacks do not reach 200 kcal per portion and therefore do not fit neatly
into standard snack or full meal categories. They recommended considering whole-day
consumption patterns rather than relying solely on single eating occasions, as adolescents often

combine multiple snacks throughout the day.

Experts also discussed the classification of one-dish meals noting than these dishes often combine
staple foods and side components into a single serving, suggested this food to be treated as a mixed
dish. Moreover, ready-to-drink beverages, including fruit juices, were highlighted as requiring
clearer categorization. Even juices generally considered as “healthy” should receive warning

indicators when sugar level exceed thresholds.

Several experts also emphasized the challenge of recipe variability in ready-to-eat foods, indicating
the differences in preparation, portion sizes, and vendor-specific recipes can affect nutrient content.
This indicates the need for flexible but standardized recipe assumptions when determining food

categories.

Selection of Key Nutrients
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Expert generally agreed that the selected nutrients were appropriate but highlighted several
important refinements. Some experts stressed that fulfilling fiber intake does not guarantee
adequacy of other nutrients, suggesting that SNUP-M should consider of vitamins. Vitamin C

inclusion was recommended.

There were concerns over terminology, particularly the classification if sugar and salt. Experts
clarified that these should not be referred to as nutrients, but as food components, emphasizing the

importance of proper terminology when communicating nutritional information to adolescents.

Scoring System and Thresholds

The scoring system generated substantial discussions. Experts encouraged reviewing the current
interval spacing, in regards that certain nutrient threshold were not equivalent across nutrient types
and needed adjustment. Recipe standardization was identified as a key requirement, as variability

in portion sizes and preparation methods can introduce inaccuracies in scoring.

Several experts discussed the importance of ensuring that nutrient thresholds are aligned with
existing national regulatory framework. They noted that the cut-off values for beverages in the
model are already consistent with the current NutriLevel system, which applies a fixed percentage-
based result, which is 25% of the daily limit for sugar. This alignment was viewed as a strength,

as it ensures regulatory consistencies.

Application for Policy and Program Implementation

Experts agreed that SNUP-M currently serves as a strong tool for education, particularly in school
setting, but may not yet be ready for a direct policy enforcement. To support policy alignment,
expert recommended assessing food items in the context of total daily intake, particularly if SNUP-

M will be used to inform guidelines such as 30% of daily need in government meal programs.



246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

Experts also highlighted the potential for SNUP-M to support school canteen management and
vendors in identifying healthier product formulations. Some experts noted that involving food

vendors directly in recipe standardization could improve accuracy.

DISCUSSION

This study provides important insights into the nutritional quality of school foods in Indonesia and
their implications for adolescent health. Full meals were found to dominate energy and protein
contributions; however, the variability of nutrient content across item was substantial. While some
meals approached energy and protein levels, others fell significantly below. Fiber content was
extremely low across all food categories, and iron and calcium levels were modest, reflecting
broader pattern of micronutrient inadequacy in school food environments. These findings are
consistent with previous evidences on poor diet quality among Indonesian [15]. Moeover, it was
found that consumption high sugar-sweetened beverages is associated with poor health

outcomes [16,17].

The presence of high sodium in savory dishes poses significant health risks, such as hypertension
and obesity [18], particulary high processed food and combined with low fiber intake [19].
Alarmingly, less than one-third meals complied with energy recommendations, underlining
systemic challenges in meeting balanced dietary requirements. These results echo prior studies
reporting high sugar intake among adolescent and dominance of high sodium seasoning and sauces

in adolescent diet [20-22].

The SNUP-M scoring system further revealed that Indonesian school foods are generally nutrient-
poor, with beverages and snack performing worst. It indicates importance of a comprehensive

policy for public food procurement for ready-to-eat food, including food marketing [23] and menu
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labelling [24]. Reformulation strategies should proritize systematic fiber enhancement, sodium
reduction, and sugar moderation at portion level rather than per 100 mL. Although beverage sugar
content often meets Indonesia FDA’s (BPOM) Healthier Choice criteria per 100 mL, actually
consumption per portion can reach 50 g per day, highlighting the need to also concerning on
volume-based threshold in policy and practice. Improving protein quality through recipe

adjustments and ingredient diversification is also important to support adolescent growth.

Finally, standardizing portion size emerged as a major challenge in nutrient profiling development
for ready-to-eat foods. Variability in vendor practices and recipe composition complicates accurate
nutrient estimation and scoring. Involving food vendors in recipe standardization and portion could
control could enhance the reliability of SNUP-M and facilitates integration into school food
programs. Such collaboration could not only improve nutrient quality, but also support policy

alignment in national dietary guidelines and adolescent health objectives.
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