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JUDUL

‘Setiap jurnal ilmiah harus memiliki judul yang jelas. Dengan membaca judul, akan memudahkan pembaca mengetahui inti jurnal tanpa harus membaca keseluruhan dari jurnal tersebut’
Judul Jurnal Ilmiah

Judul adalah bagian pertama dari artikel ilmiah yang akan dibaca orang. Oleh karena itu, judul artikel lmiah harus dibuat sedemikian rupa untuk menarik orang membaca namun tanpa melakukan kalimat ambigu dan berelebihan. Judul yang baik adalah yang menggunakan kata-kata sesedikit mungkin namun tetap jelas dalam menggambarkan isi artikel atau jurnal ilmiah.

Kriteria Judul yang baik diantaranya adalah:

1. Judul terdiri dari tidak lebih dari 15 kata, jika judul artikel melebihi 15 kata, maka sebaiknya penulis memecah artikel atau jurnal tersebut kedalam beberapa bagian. 

2. Judul dapat secara jelas menggambarkan masalah yang ditulis dalam jurnal atau artikel ilmiah

3. Dapat mengidentifikasi tujuan penulisan 

4. Dapat mengidentifikasi Metode Penelitian yang digunakan dalam penelitian

5. Menarik, dalam artian mampu mempengaruhi pembaca untuk membaca seluruh artikel

Penulisan Nama Penulis Jurnal Ilmiah

Bagian kedua dari sebuah artikel ilmiah adalah Nama Diri penulis artikel dan alamat tempat penulis berafiliasi saat penelitian dilaksanakan. Beberapa hal berikut perlu dipahami oleh penulis artikel ilmiah :

1. Tetaplah konsisten dalam menuliskan nama diri dari satu artikel ke artikel lainnya. Penulisan nama yang konsisten memiliki dua sisi penting, yaitu (1) tidak membingungkan orang ketika akan menyitir artikel Anda sebagai pustaka; dan (2) sebagai bukti bahwa anda adalah satu orang yang sama. Di Indonesia, orang sering tidak konsisten dalam menuliskan nama diri dalam tulisan ilmiah. Sebagai contoh, seseorang yang bernama Muhammad Rizki Maulana, dapat saja menuliskan namanya sebagai Muhammad R M.; M R Maulana; M. Rizki Maulana, atau kombinasi lainnya. Jika orang tersebut secara konsisten meneliti hal yang sama namun mempublikasikan artikel ilmiah dengan nama yang berlainan, maka orang akan bingung, apakah penulis artikel tersebut orang yang sama atau berlainan.

2. Jurnal ilmiah harus memenuhi kaidah internasional, termasuk penulisan nama. Artinya, suka atau tidak suka, nama belakang, baik berupa marga ataupun harus ditulis dalam daftar pustaka. Nama belakang berupa singkatan (pada contoh kasus di atas sebagai R.M.) tidak dikenal dalam sistem penulisan nama.

3. Jika autor artikel lebih dari seorang, maka cantumkanlah siapa yang bertanggung jawab untuk komunikasi surat jika ada yang berminat menghubungi untuk mendapatkan informasi lebih lanjut tentang artikel tersebut.

4. Alamat yang dicantumkan menyertai nama autor adalah alamat tempat pelaksanaan penelitian yang artikelnya dilaporkan dan bukan tempat institusi bekerja para autornya. Jadi, jika artikel melaporkan hasil riset pascasarjana di Universitas Bogor, maka alamatnya harus alamat Universitas Bogor sekalipun penulis utamanya merupakan pegawai di tempat lain. Jika autornya sekarang sudah tidak lagi berada di tempat tersebut, maka hal itu biasanya diberitahukan sebagai catatan kecil di bagian lain dari artikel tersebut.
5. Tuliskanlah alamat sejelas-jelasnya, termasuk alamat surel, sehingga akan mempermudah orang lain yang ingin melakukan korespondensi. Salah satu tujuan mencantumkan alamat penulis adalah selain sebagai identitas diri tetapi juga adalah untuk keperluan komunikasi bagi yang berminat mendapatkan informasi tambahan tentang artikel tersebut.
Abstrak (Indonesia) / Abstract (Inggris)

Abstrak ditulis dalam 1 paragraf, ringkas, tidak menjorok, dan padat yang mencerminkan isi keseluruhan naskah yang terdiri atas tujuan, proses dan/atau metode, hasil, simpulan utama, dan/atau implikasi hasil penelitian. Ditulis dalam Bahasa Indonesia atau Bahasa Inggris maksimum 250 kata. Format huruf adalah Time New Roman 10, line spacing 1, justify.

Kata Kunci: terdiri dari 3- 5 di luar kata dalam judul  

Abstrak berbeda dengan ringkasan. Bagian abstrak dalam jurnali lmiah berfungsi untuk mencerna secara singkat isi jurnal.Abstrak di sini dimaksudkan utnuk menjadi penjelas tanpamengacu pada jurnal Bagian abstrak harus menyajikan sekitar 250 kata yangmerangkum tujuan, metode, hasil dan kesimpulan. Jangangunakan singkatan atau kutipan dalam abstrak. Pada abstrakharus berdiri sendiri tanpa catatan kaki. Abstrak ini biasanyaditulis terakhir. Cara mudah untuk menulis abstrak adalahmengutip poin-poin paling penting di setiap bagian jurnal.Kemudian menggunakan poin-poin untuk menyususn deskripsisingkat tengtang jurnal yang telah kita buat.

Abstrak/ Ringkasan

Setelah bagian Judul dan Nama Autor, maka bagian berikutnya yang akan dibaca orang dari suatu artikel ilmiah adalah Abstrak. Baik-buruknya sebuah Abstrak akan menentukan apakah pembaca akan membaca atau tidak bagian-bagian lain dari artikel tersebut. Abstrak (atau Abstract dalam Bhs. Inggris) adalah versi singkatsebuah artikel. Abstrak merupakan ringkasan dari setiap bagian inti sebuah artikel

Oleh karena itu, sebuah Abstrak yang baik harus mengandung bagian yang berperan sebagai Pendahuluan, Bahan dan Metode, Hasil dan Pembahasan, serta Simpulan, yang tentu saja harus ditulis secara ringkas. Karena Abstrak dianggap merupakan ringkasan dari sebuah artikel ilmiah,

maka sistem kompilasi dan penyimpanan artikel secara eletronik hanya memuat bagian Abstrak dari suatu artikel. Perusahaan penerbit kumpulan abstrak tersebut mengasumsikan bahwa abstrak telah ditulis dengan baik dan merepresentasikan keseluruhan isi artikel.
Dalam kata lain, Abstrak merupakan suatu ”petunjuk” bagi calon pembaca suatu artikel ilmiah, apakah perlu meneruskan membaca seluruh artikel atau cukup berhenti sampai bagian Abstraknya saja. Oleh karena itu, Abstrak harus ditulis dengan benar dan penuh ketelitian. Abstrak sebaiknya ditulis ketika seluruh naskah artikel selesai dibuat (dan dibaca berulang-ulang). Jadi, jangan karena urutan letaknya berada setelah Judul dan Nama Autor, maka Abstrak ditulis lebih dahulu daripada bagian lainnya.

Abstrak yang baik memiliki beberapa ciri, antara lain:

a. Konsisten dengan isi artikel. Jangan sampai terjadi ada data atau pernyataan di dalam Abstrak berbeda dengan apa yang ditulis di dalam naskahnya.
b. Bersifat self-explanatory (cukup jelas dengan sendirinya), tanpa harus merujuk ke dalam naskahnya apalagi ke daftar pustaka. 
c. Karena merupakan “versi ringkas” dari artikel, maka Abstrak harus mengandung :

(a) alasan mengapa eksperimen dilakukan (rasionalisasi dan justifikasi); (b) tujuan

eksperimen; (c). metode eksperimen; (d) hasil; dan (e) kesimpulan.

d. Tidak berisi grafik, tabel, atau pengacuan pustaka.

e. Jumlah kata umumnya tidak melebihi 150 kata (bahasa Indonesia) dan 100 s.d. 150 kata (bahasa Inggris), dan sebaiknya merupakan 1 paragraf.

f. Tidak merujuk atau berisi tabel, gambar, dan daftar pustaka. Persamaan formula,

dan singkatan juga kurang baik ditampilkan di dalam Abstrak.
Kata Kunci /Key words

Abstrak biasanya dilengkapi dengan “kata kunci” atau “key words”, yaitu sekumpulan kata-kata yang merupakan penciri atau kata penting yang dapat mengenali artikel yang dimaksud. Jika redaksi jurnal meminta, seorang penulis wajib memilih beberapa buah kata kunci yang akan digunakan biasanya dalam penyortiran secara cepat (dengan komputer) tentang topik penelitian atau pembahasan dari artikel tersebut.  Pemilihan kata kunci mutlak menjadi tanggung jawab autor, karena hanya autorlah yang tahu kata-kata apa saja yang dianggap penting untuk mencirikan suatu

artikel. 
Pendahuluan

Pendahuluan adalah pernyataan dari kasus yang diselidiki, yang memberikan informasi kepada pembaca untuk memahami tujuan spesifik dalam kerangka teoritis yang lebih besar. Bagian ini juga dapat mencakup informasi tentang latar belakang masalah, seperti ringkasan dari setiap penelitian yang telah dilakukan atau sebuah percobaan akan membantu untuk menjelaskan atau memperluas pengetahuan dalam bidang umum. Semua informasi latar belakang yang dikumpulkan dari sumber lain harus menjadi kutipan. Bagian akhir dari pendahuluan adalah tujuan penelitian/karya ilmiah. 

Penulisan pendahuluan menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm. 

PENDAHULUAN
Pendahuluan adalah pernyataan dari kasus yang kita selidiki,yang memeberikan informasi kepada pembaca untuk memahamitujuan spesifikasi kita dalam kerangka teoritis yang lebih besar.Bagian ini juga dapat mencakup informasi tentang latar belakang masalah, seperti ringkasan dari setiap penelitian yangtelah dilakukan dan bagaimana sebuah percobaan akanmambantu untuk menjelaskan atau memperluas pengetahuandalam bidang umum. Semua informasi latar belakang yangdikumpulkan dari sumber lain harus menjadi kutipan.

 

Catatan : jangan membuat pendahuluan terlalu luas. Ingat saja bahwa kita menulis jurnal untuk rekan yang juga memiliki pengetahuan yang sama dengan kita.

Metode Penelitian

Bagian ini menjelaskan ketika percobaan telah dilakukan. Peneliti menjelaskan desain percobaan, peralatan, metode pengumpulan data, dan jenis pengendalian. Jika percobaan dilakukan di alam, maka penulis menggambarkan daerah penelitian, lokasi, dan juga menjelaskan pekerjaaan yang dilakukan.  Aturan umum yang perlu diingat adalah bagian ini harus memaparkan secara rinci dan jelas sehingga pembaca memiliki pengetahuan dan teknik dasar agar bisa diduplikasikan.  

Selain itu, dalam ini dalam bagian ini juga menuliskan teknik sampling, proses validasi intrumen penelitian, teknik analisis data.  Penulisan metode penelitian menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm. 
BAHAN dan METODE

Bagian ini menjelaskan ketika percobaan telah dilakukan.Peneliti menjelaskan desain percobaan, peralatan, metode pengumpulan data, dan jenis pengendalian. Jika percobaandilakukan di alam, maka penulis menggambarkan daerah penelitian, lokasi, dan juga menjelaskan pekerjaan yangdilakukan. Aturan umum yang perlu diingat adalah bagian iniharus memaparkan secara rinci dan jelas sehingga pembaca

Hasil Penelitian dan Pembahasan

Bagian ini diawali dengan menyajikan data yang ringkas dengan tinjauan menggunakan teks naratif, tabel, atau gambar. Ingat hanya hasil yang disajikan, tidak ada interpretasi data atau kesimpulan dari data dalam bagian ini. Data yang dikumpulkan dalam tabel/gambar harus dilengkapi teks naratif dan disajikan dalam bentuk yang mudah dimengerti. 

Pada bagian ini, peneliti menafsirkan data dengan pola yang diamati. Setiap hubungan antar variabel percobaan yang penting dan setiap korelasi antara variabel dapat dilihat jelas. Peneliti harus menyertakan penjelasan yang berbeda dari hipotesis atau hasil yang berbeda atau serupa dengan setiap percobaan terkait dilakukan oleh peneliti lain. Ingat bahwa setiap percobaan tidak selalu harus menunjukkan perbedaan besar atau kecenderungan untuk menjadi penting. Hasil yang negatif juga perlu dijelaskan dan mungkin merupakan sesuatu yang penting untuk diubah dalam penelitian Anda  Penulisan hasil dan pembahasan menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm.

HASIL

 

Di sini peneliti menyajikan data yang ringkas dengan tinjauanmenggunakn teks naratif, tabel, atau gambar. Ingat hanya hasilyang disajikan, tidak semua interpretasi data atau kesimpulandari data dalam bagian ini. Data yang dikumpulkan dalamtabel/gambar harus lengkap teks naratif dan disajikan dalam bentuk yang mudah dipahami. Jangan ulangi secara panjanglebar data yang telah disajikan dalam tabel dan gambar

Kesimpulan dan Rekomendasi
Bagian ini hanya menyatakan bahwa peneliti berpikir mengenai setiap data yang disajikan berhubungan kembali pada tujuan yang dinyatakan dalam pendahuluan. Dengan mengacu pada bagian pendahuluan dan kesimpulan, seorang pembaca harus memiliki ide yang baik dari penelitian ini, meski pun hanya rincian spesifik.. 

Rekomendasi berisi pokok-pokok hasil penelitian yang direkomendasikan kepada peneliti lain dalam menerapkan atau melanjutkan penelitian tersebut. Kesimpulan dan rekomendasi Penulisan kesimpulan dan rekomendasi menggunakan huruf Time New Roman 11, line spacing 1, justify, special first line 1 cm.
KESIMPULAN

 

Bagian ini hanya menyatakan bahwa peneliti berpikir mengenaisetiap data yang disajikan berhubungan kembali pada pernyataan yang dinyatakan dalam pendahuluan. Denganmengacu pada bagian pendahuluan dan kesimpulan, seorang pembaca harus memiliki ide yang baik dari penelitian ini, meski pun hanya rincian spedifik

Daftar Pustaka

Daftar pustaka disusun mengikuti pola APA (American Psychological Association) (Penulisan daftar pustaka menggunakan huruf Time New Roman 10, line spacing 1, justify, 

Contoh:

bila sumber berasal dari Jurnal 

Nama Tokoh. (Tahun). Judul artikel. Nama Jurnal, Volume Jurnal (Nomor Jurnal), Halaman.

bila sumber berasal dari Majalah 

Nama Tokoh. (Tahun, Bulan Tanggal). Judul artikel. Nama Majalah, Volume, Halaman.
bila sumber berasal dari Surat Kabar 

Nama Tokoh. (Tahun, Bulan Tanggal). Judul artikel. Nama Surat Kabar, Halaman.

bila sumber berasal dari Surat Kabar, tanpa nama penulis 

Nama artikel. (Tahun, Bulan Tanggal). Nama Surat Kabar, Halaman.

bila sumber berasal dari Surat Kabar pada kolom Surat Pembaca 

Nama Tokoh. (Tahun, Bulan Tanggal). Judul artikel [Surat Pembaca]. Nama Surat Kabar, Halaman.

bila sumber berasal dari Buku Teks 

Nama Tokoh. (Tahun). Judul buku. Kota Penerbit: Nama Penerbit.

bila sumber berasal dari Buku yg Diedit (Edited Book)
Nama Editor (Ed./Eds.). (Tahun). Judul buku. Kota Penerbit: Nama Penerbit.

bila sumber berasal dari Buku tanpa Penulis/Editor 

Judul buku (nomor ed.). (Tahun). Kota Penerbit: Nama Penerbit.

bila sumber berasal dari Kamus atau Encyclopedia 

Nama Editor (Ed./Eds.). (Tahun). Judul kamus (nomor ed., Nomor Volume). Kota Penerbit: Nama Penerbit.

bila sumber berasal dari Film
Nama Tokoh (Produser), & Nama Tokoh (Penulis Naskah/Director). (Tahun). Judul film [Motion picture]. Nama Kota: Nama Stasiun/Production House.


bila sumber berasal dari Acara/Film TV satu kali tayang
Nama Tokoh (Executive Producer). (Tahun, Bulan Tanggal). Judul/Nama acara [Television broadcast]. Nama Kota: Nama Stasiun/Production House.


bila sumber berasal dari Acara/Film Berseri TV
Nama Tokoh (Produser). (Tahun). Nama seri acara TV [Television series]. Nama Kota: Nama Stasiun TV


bila sumber berasal dari Lagu
Nama Penulis Lagu (Tahun copyright). Judul lagu [Nama Penyayi]. On Nama album [CD, cassette, etc.]. Nama Kota: Nama Perusahaan Rekaman. (Tahun rekaman).


bila sumber berasal dari Electronic Mailing List 
Nama Tokoh. (Tahun, Bulan Tanggal). Subjek/Judul posting. Message posted to Nama Group Mailing List, archieved at Nama URL


bila sumber berasal dari Electronic Journal 
Nama Tokoh. (Tahun, Bulan Tanggal). Nama artikel. Nama Jurnal, Volume Jurnal, Halaman. Retrieved …tanggal download…., from nama URL


bila sumber berasal dari Electronic Book (e-Book) 
Nama Tokoh. (Tahun, Bulan Tanggal). Judul chap. In Judul e-book (chap. no.). Retrieved …tanggal download…., from nama URL


bila sumber berasal dari suatu artikel pada website tanpa nama penulis, dan tanpa tanggal tulisan
Judul artikel (n.d.). Retrieved …tanggal download…., from nama URL


(Tambahan…..)

Jika dalam naskah ada table gambar dll maka pedomannya sebagai berikut: 

DAFTAR PUSTAKA
Semua informsi (KUTIPAN) yang didapat peneliti harus ditulissesuai abjad pada bagian ini. Hal tersebut berguna untuk pembaca yang ingin merujuk literatur asli. Perhatikan bahwareferensi yang dikutif benar-benar disebutkan pada jurnal yangkita buat.

 

Tabel, Gambar dan Persamaan

Tabel diberi judul di atas tabel tersebut, ukuran huruf 8 dengan garis vertical dihilangkan, diusahakan dalam satu kolom saja.

Tabel 1: Time New Roman 9

	Margin
	A4 Paper
	US Letter Paper

	Left
	18.5 mm
	14.5 mm (0.58 in)

	Right
	18mm
	13 mm (0.51 in)


Gambar diusahakan disusun dalam satu kolom. Identitas gambar diletakkan di bawah gambar.
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Persamaan
Persamaan ditulis menggunakan MS Equation diberi nomor urut dibagian kanan persamaan
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Limitations in vitamin A supplementation to optimise
serum retinol in preschool children from two central

Java districts

Erry Yudhya Mulyani mse', Mury Kuswari msc', Sudikno mMpr?, Sandjaja php?,

Fitrah Ernawati php”

“Department of Nutrition Faculty of Health Sciences, Esa Unggul University, Indonesia
“National Institute of Health Rescarch and Development, Ministry of Health, Indonesia

Background and Objectives: Vitamin A deficiency is particularly common among children younger than
5 years. In 2011, a study conducted in West Java revealed that the prevalence of vitamin A deficiency in
children aged 6-11 months, 12-23 months, and 24-59 months was 18.2%, 15.2%, and 9.9%, respecively.
‘The presen study analysed the differences in vitumin A intake and serum retinol in all the preschool chil-
dren from Grobogan and Kudus, Central Java. Methods and Study Designs The baseline data of vitamin A
efficacy were analysed. A total of 143 children aged 1-3 years partcipants (n=71 from Kudus and n=71
from Grobogan) were recruited and we used independent -tess to analyse the data. Results: Among the
study population, 50.7% and 48.6% were boys and 49.3% and 51.4% were girl from Kudus and Grobogan,
respectively. The average intake of energy. carbohydrates. protein, fat, and vitamin A was 698440 (Kcal).
89:60 (g), 25.9:18.5 (g). 26.1+18.5 (g). and 435.35554.0 () in Kudus and 8682493 (Keal), 109467 (z).
309:20.1 (g). 35.1423.1 (g) and 538.1£622.9 (ug) in Grobogan, respectively. The average serum retinol in
Kudus and Grobogan were 26.7+6.4 (ug/dL) and 29.6:5.9 (ug/dL), respectively. Significant differences in
energy and fat intake (p<0.05) were also abserved between the Kudus and Grobogan disticts: however, no
differences in protein, carbohydrates, and vitamin A intake (¢20.05) were noted. A significan difference in
serum retinol was observed between these two districts (p<0.05). Concluslons: An increase in vitamin A

intake through various foods should improve the serum retinol in preschool children.

Key Words: vitamin A, serum retinol, children younger than § years

INTRODUCTION
Vitamin A deficiency (VAD) primarily occurs among
high-risk groups; children younger than § years old are
particularly vulnerable. A recent study of two districts in
West Java revealed that the prevalence of VAD in chil-
dren aged 6-11 months, 12-23 months, 24-59 months,
and 6-9 years was 18.2%, 15.2%, 9.9%, and 10.9%, re-
spectively; among lactating women and women who were
of reproductive age, the prevalence of VAD were 10.0%
and 5.3%, respectively.' In March 2015, Indonesia planed
to implement the mandatory fortification of cooking oil
‘with vitamin A%, as regulated by the Ministry of Industry
(decree No. 87, 2013) and the National Standardisation
Board of National Red Palm Oil (standard No. 7709,
2012). However, it was posiponed to March 2018. Ac-
cording to this policy. all cooking oil distributed for con-
sumption must contain 45 IU/g of vitamin A (retinyl pal-
mitate). This initiative of mandatory vitamin A fortifica-
tion is based on numerous in-depth pilot studies that have
been conducted by the Ministry of Health, Ministry of
Trade and Industry, Board of Food and Drugs, various
universities, and Koalisi Fortifikasi Indonesia (a nongov-
emment organisation actively supporting food fortifica-
tion) since 2005. An improvement in the vitamin A status

of vulnerable groups is likely to impact many outcomes
such as the prevalence of visual impairment, resistance to
infection, prevalence of anaemia, and potentially the line-
ar growth of children.™ Vitamin A improves the mobili-
sation of iron stores for erythropoiesis, thereby increasing
haemoglobin conceniration without actually affecting iron
stores.” In 2008, a Lancet series on nutrition and matemal
and child health ranked VAD as the most critical micro-
nutrient deficiency, which is responsible for more than
600,000 child deaths per year worldwide. However, as
Black et al (2008) noted, high-dose vitamin A supplemen-
tation in children older than 6 months decreases mortality
by approximately 23%. Considering the high prevalence
of VAD in preschool-aged children, campaigns to provide

Corresponding Author: Erry Yudhya Mulyan, Department of
Nutrition Faculty of Health Sciences, Esa Unggul University,
Jin. Arjuna Utara Tol Tomang, Kebun Jeruk, Jakarta 11510,
Indonesia.
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vitamin A capsules to young children have been imple-
mented in many developing countries. In 1978, the gov-
‘ernment of Indonesia inifiated a national vitamin A sup-
plementation programme for children younger than 5
years and for postpartum mothers.” Vitamin A supple-
mentation is provided twice annually, usually in February
‘and August. Although this programme has been sustained
for years and its coverage is relatively high, a large pro-
portion of children cannot be reached through the pro-
‘gramme; hence, they are at risk of developing VAD."

More recently, studics conducted by Bascline Health
Research in 2007, 2010, and 2013 have revealed that the
coverage of high-dose vitamin A capsules among children
was 71.5% (range actoss the province, 51.0%84.7%),
69.8% (range, 49.3%-91.1%), and 75.5% (range, 52.3%~
89.2%), respectively. By contrast, the coverage among
postpartum women was only 52.2% (range, 33.2%-
65.8%) in 2010 These results demonstrate that large
propartions of children younger than 5 years and postpar-
tum mothers do not reccive the capsules.

Indonesia is a world supplier of cooking oil. A pilot
project study on unbranded vegetable oil fortification was
conducted in Makassar. The study revealed that unbrand-
od vegetable oil fortification led to significant improve-
ment in the serum retinol concenirations of schoolchil-
dren and low-income populations, who generally con-
sume approximately 25 giday of unbranded vegetable oil.
Unbranded oil constitutes approximately 70% of the total
oil traded in the couniry. Therefore, the fortification pro-
gramme encourages Indonesian industries to perform oil
fortification and export these oils, which in tum expands
their market potential and dircctly reduces VAD in the."*

Food fortification is a strategy that enables nutriion in-
terventions 1o reach almost all populations. Therefore,
pilot studies on il fortification were conducted to prepare
for mandatory fortification. Other aspects, such as the
types of food for vitamin A fortification, fortification
technologies, fortification at the distribution and storage
sites (rather than at the plant site), level of cooking oil
consumption, lower vitamin A intake than the RDA, ac-
ceptability of oil fortification, stability of vitamin A (reti-
nyl palmytate), and the results of efficacy and ffective-
ness studies on VAD in high-risk populations, were also
studied.

An effectiveness study conducted in two districts of
West Java (Tasikmalaya and Ciamis) demonstrated a sig-
nificant correlation between the oil fortification pro-
‘gramme and vitamin A status in children younger than 5
‘years, school-aged children, women of reproductive age,
and lactating mothers. The overall prevalence of VAD
decreased from 12.2% at baseline to 2.9% at 12 months
affer the fortification programme was implemented. Mean
serum retinol increased by 0.7-8.1 pg/dL. The lowest
improvement in mean serum retinol (0.7 pg/dL) was ob-
served in children aged 12-23 months, which was the
only nonsignificant improvement compared with that in
the other groups.' The reasons for the limited improve-
ment in young children aged 12-35 months remain un-
clear. However, the children participating in this group
were assessed using a cross-sectional design, so consider-
able variation may have existed; by contrast, older age
groups were assessed using a cohort design; additional

factors that may have influenced the results are low cook-
ing oil consumption, high prevalence of infectious diseas-
s, poor complementary food intake, and changes in food
intake pattern. Because of these data, and for the afore-
mentioned reasons, the present study analysed the differ-
ences in vitamin A intake and serum retinol ameng pre-
school children from two Ceniral Java districts with low
and high vitamin A capsule coverage.

MATERIALS AND METHODS
An efficacy cohort study design was applied to assess
vitamin A fortification in cooking oil for 2 years (ie.,
baseline and endline study). Baseline data were used for
this analysis. The study site was selected from Riskesdas
(2007), which identified the districts with high (Kudus)
and low (Grobogan) coverage of vitamin A capsules. An-
other criterion for selecting the districts was that they
were approachable for unbranded il distributors. The
ccthical approval was granted by Faculty of Health Sci-
ences Esa Unggul University no.067/FIKES/XI12014.

‘The sample population included children aged 12-35
months from poor houscholds in two selected peri-urban
villages (clusters) per district. The determination of poor
households was made according to the availability of a
valid family poverty card. Only houscholds possessing
this card were selected because these households were
likely to be at increased risk for VAD, and they consumed
‘unbranded cooking oil

‘Serum retinol levels were the main indicator for deter-
mining sample size. Accordingly, a sample size in which
‘2 minimum difference of at least 10% in the mean serum
retinol concentration could be detected, with a confidence
interval of 95% (1.96) and a statistical power of 0.80
(1.28).

The WHO formula (WHO, 1990), which indicates a
minimum sample size of 58, was applied herein to deter-
mine the correct sample size. Considering a design effect
of 2 and assuming a 20% drop-out rate, 140 participants
were required: 70 aged 12-23 months and 70 aged 24-35
months. In the baseline, the number of samples who
available to follow this study were 143 samples: 71 from
Kudus and 72 from Grobogan. Data analysis was then
performed to evaluate the nutrient intake (energy. carbo-
hydrates, fat, protein, and vitamin A) in preschoolers
stratified by serum retinol, gender, and age, and inde-
pendent student Itests were used to prove the rescarch
hypothesis. The participants’ weight and height were
measured by trained enumerators, with weight measured
to the nearest 0.1 kg using a weighing scale, and height
measured to the nearst 0.1 em using a metre line. Dietary
intake information was collected through a 24-h dietary
recall of 2 days, by trained enumerators with a nutrition
background. Finally, serum retinol were evaluated using
blood drawn from the cubital vein by trained phicboto-
mists in the study areas, and measured through HPLC.

RESULTS
Table 1 shows the characteristics of the participants. The
propartions of examined boys and girls were comparable
between the two districts. Specifically, a total of 50.7%
and 48.6% of the boys and 49.3% and 51.4% of the girls
from Kudus and Grobogan, respectively, were assessed
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Table 1. Characteristics of respondent

Variable Rudus =71 Grobogan (n=72) Towl (n-183)
Gender

Boys 36(50.7) 35(48.6) 71 49.7)

Girls 35.493) 37(514) 72(50.4)
Age(y) 23,6469 251476 244273
Weight (k) 103418 104419 103419
Height (cm) 816472 813479 815576
Z-score W/H (WHZ) 04515 06412 05514
Zescore WIA (WAZ) 12613 SLO=LL LI£12
Zescore WA (HAZ) RERTI L1122 Las12
Z-Score BMUA (BAZ) 01516 05412 03514

WHZ: weight for height z-score; WAZ: weight for age z-score; HAZ: height for age z-score; BAZ: body mass index

for age z-score.

‘Table 2. The difference intake of nutrient in two districts.

Variable Areas 7 MewmsSD TiRDA SEM T poaie
Energy, Keal Kudus T oosed0 5 522 207 o0t
Grobogan 72 8682493 550
Carbohydrate. g Kudus 1 w00 155 2 8 0069
Grobogan 72 109267 7
Protein, g Kudus 71 2504085 % 22 56 012
Grobogan 72 309:20.1 24
Fat.g” Kudus 7 26.1418.5 au 22 257 0011
Grobogan 72 350231 27
Vitamin A, meg Kudus 7 st 400 5.7 S04 020
Grobogan 72 5382623 733
oo,
(Table 1) “Table 3. The differences of serum reinol i two dis-

‘The data indicates that the proportions stratified by sex,
age, weight, height, and mean z-scores of weight for
height z-score (WHZ), weight for age z-scor (WAZ),
height for age z-score (HAZ), and body m:

tricts

age z-score (BAZ) did not differ significantly. The total
average of the z-scores for WHZ, WAZ, HAZ, and BAZ
were  —0.53140, -LI12¢125, -143:L19, and
~0.35+1.42, respectively. As per the average of all indica-
tors, the Z-score for the nutritional status of children
‘younger than 5 years was normal.

Differences in the dictary intake of energy, carbohy-
drates, fat, protin, and vitamin A between the two dis-
ricts

According to our data (Tsble 2), significant differences
were observed in the intake of energy and fat (7<0.05).
“The range of SEM values was not much larger (or small-
er). implying that the participants who contributed to the
study were representative of the total population in the
study arca.

“The average intake of energy and fit in the two dis-
iricts were significantly diffrent, but no differences were
observed in the intake of protcin, carbohydrates, and vi
amin A. However,the average intake of vitamin A in the
two districts was stil within the normal range i.c..above
400 g, as per the RDA): 4355554 g in Kudus and
5382623 g in Grobogan. In additon, sgnificant differ-
ences were observed in the serum retinol between Kudus

Serum N

index for  _retinol " MeansSD SEM oy aiye
Kudus 71 267563 07 267 0.008
Grobogan 70 206:59 0.7

(26.746.4 pg/dL) and Grobogan (29.6+5.9 pg/dL). How-
ever, the tofal serum retinol (28.146.3 pg/dL) were within
nommal limits (ic., between 20 and 30 pg/dL).

Unlike the intake of energy and fat, no differences
‘were observed in the intake of protein, carbohydrates, and
vitamin A (20.05). The sources of vitamin A were pri-
marily vegetable and animal proteins, which was reflect-
od in the average protein intake of the participants, which
met the RDA levels. Nevertheless, a varied diet is highly
recommended to achieve RDA levels of intake.

Differences in the serum retinol levels among preschool
children

In this study, differences in the serum retinol were ob-
served between the two districts (p<0.05), depending on
the characteristics of the region (i.c., according to whether
the area under assessment had a high coverage [Kudus] or
low coverage [Grobogan] of high-dose vitamin A cap-
sules). Despite these differences, serum retinol in both
districts were still at an acceptable level (220 pg/dL),
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Serum retinol 220 pg/dL were considered to be within
the normal range because of subclinical vitamin A. How-
ever, this was inadequate because the values were still
<30 pg/dL, indicating a lack of serum retinol storage in
the blood.

This study also provides key information about the
‘concerns of the vitamin A capsule programme. Some par-
ents admitted that they received vitamin A capsules from
the village health care but did not visit the village
healthcare centre.

A review of Table 4 indicates that a larger number of
participants living in Kudus received vitamin A capsules
‘and had serum retinol <20 pg/dL (17.4%) compared with
those living in Grobogan (4.7%).

Differences in the vitamin A intake according o serum
retinol levels among preschool children

We verified our hypothesis regarding the differences in
vitamin A intake according to serum retinol categorised
as follows: <20 pg/dL and 220 pg/dL. Independent stu-
dent -test results revealed no significant differences in
vitamin A intake according (o serum retinol (p=0.05;
=-1447). Given the sample size calculation, this means
that a difference of 20 pg/dL was not in evidence with
vitamin A supplement in this study (Figure 1),

DiscussioN
Indonesia still has districts with low coverage of the vit-
amin A capsule programme, which indicates that the
management and socialsation of the programme is not
optimally performed at the regency or city level. Vitamin
A is an essential nutrient required in small amounts.”
Vitamin A is citcal for normal functioning of the visual
system; growth and development, especially i children
younger than 5 years: the maintenance of epithelal cellu-
lar integrit, immune response: and reproduction in girls
far ey

“This study identified differences in the serum retinol
levels betwieen Kudus and Grobogan. Serum retinol 220
g/dL indicated tht the participant was within the normal
range, according to the serum retnol n sublinical VAD,
Nolably, our findings are simila to those of another sudy.
which stated that 43.2% of participants had inadequate
serum retinol (<30 pg/dL)."

Compared with the nutiton intake, as per the Indone-
sian RDA 2014, the average intake of energy and ft re-
mained considerably below the average RDA rate, specif-
ically for eneray (RDA, 1125 Keal) and fat (RDA, 44 g).
However, the intake of carbohydrates, protein, and vita-
min A has boen widely addressed and sufficient intake s
per the RDA has been achieved."” This implies that the
variety in food sources was defined to met the distary
intake as per the 2014 RDA

In an animal study. plasma vitamin A concentrations
did not provide a linear indication of iver or body vits-
min A status, and both topical and oral supplementation
with an oil-based vitamin A formulation increased liver
Stores in amphibians*2*** Laillou et al (2013) stated that
the fortification of edibl ois i gaining recogition as an
effective, low-cost technology to improve the consump-
tion of nutritious foods and reduce the burden of VAD in
developing countries. ™ Large-scale fortification of veg-

etable oil in Malaysia, Indonesia, Bangladesh, and Cam.-
bodia can reach millions of people globally, including
children younger than 5 years.** The levels of fortifica-
tion used are far from reaching the tolerable upper intake
level. Nevertheless, vegelable oil fortfication has the
potential to_ become a global public health intervention
Totegy 2

VAD can occur at any age; however, the shortcomings
‘accompanied with abnormalities in the cye are generally
observed in children aged 6 months to 4 years ™ Itis a
condition resulting from decreases in the storage of vita-
min A in the body. The initial stage s characterised by
symptoms of night blindness or a reduced ability to sec in
the dark > known as hemeralopia (night blindness), ™"
‘which is accompanied by decreased serum refinol levels
(<20 yg/dL)* In later stages, epithelial tissue abnormali-
s in organs such as the lungs, intestines, skin, and cyes
are observed

Our findings are inconsistent with those of another
study on 37 participants, aged 6-59 months, who were
randomly selected from 2260 children younger than 5
‘years and living in a subdistrict in Indonesia. In that study.
thyroid-stimulating hormone (TSH) and serum retinol
measurements were performed through ELISA and HPLC,
respectively. The results revealed that 43.2% of partici-
‘pants had higher levels of inadequate serum retinol (<30
p/dL) and 10.8% had subclinical VAD levels of serum
retinol (<20 pg/dL)."™** However, the study did not con-
firm the relationship between serum retinol and (log) cle-
vated serum TSH levels."

Another study found that 50.2% of children younger
than 5 years had serum vitamin A levels <20 pg/dL.
‘which is higher than the threshold of 15% according to
the Interational Vitamin A Consultative Group. Helen
Keller Intemational (1995) reported that the incidence of
blindness in women of childbearing age i the province of
Central Java was 1%-3.5%.

Vitamin A is vital fat-soluble vitamin found in fish
ol cheese, egg yolks. green vegeables, and reddish
vegetables such as tomatoes and carrots > Generally,
vitamin A is a generic name that indicates all the retinoids
‘and precursors, provitamin A, and carotenoids that have
biological activity as retinol." Vitamin A is stored in the
liver and cannot be made by the body. so it must be ob-
tained externally. Moreover, vitamin A contributes to
vision, growth, and the increased resistance of the im-
mune system to disease."**

VAD is a systemic disease that can damage body cells
and organs, and then induce metaplasia of cpithelial
keratinocytes in the respiratory, urinary, and gastrointes-
tinal tracts. The third stage is severe form that cause per-
manent lose of vision.* However, because only the eyes
are casily observed and inspected, clinical diagnosis of
VAD is often made on the basis of the eye examina-
tion.*2 The national survey in 1978 reported that the
prevalence of X1b xerophthalmia (bitot spots) among
children under five year was 1.34%, which decreased to
0.35% in 199274

‘The effects of vitamin A supplementation are as fol-
lows. High doses of vitamin A for children older than 6
months reduces mortality by approximately 23%. Thus,
the region's prevalence indicated that despite the relative-
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Iy normal serum retinl, only approximately 70% of the
population receives vitamin A supplementation. The pre-
sent study demonstrated that the proporton of partci-
pants who received the vitamin A capsules and had serum
retinol <20 gL were higher in Kudus (17.4%) than in
Grobogan (4.7%); notably, whether the participants con-
sumed the vitamin A capsules afte sceepting them could
ot be confirmed. Single micronutrient supplementations
with vitamin A docs not have the value of synergy with
other through factors. For cxample zine adequacy is req-
uisite for several vitamin A functions as with retinol de-
hydrogenase.“

Conclusions
Differences were observed in the intake of energy and fat
between the participants of Kudus and Grobogan, but no
differences were noted in their intake of protein, carbohy-
drates, and vitamin A. Furthermore, the serum retinol
differed between the two districts with high and low cov-
erage of vitamin A, although no differences were ob-
served in the vitamin A intake assessed according o the
serum retinol levels. The participants were all normal,
according to their retinol (>20 pg/dL) in subclinical VAD;
however, these values were inadequate because they were
30 pg/dL, which is indicative of absent serum retinol
stores in the blood. Therefore, the cffects of vitamin A
intake through a variety of foodstuffs and supplements on
serum retinol in preschool children can be observed in a
long-term study.
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