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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  
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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…..)
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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
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Gambar diusahakan disusun dalam satu kolom. Identitas gambar diletakkan di bawah gambar.

Gambar 1. Time New Roman 9
Persamaan
Persamaan ditulis menggunakan MS Equation diberi nomor urut dibagian kanan persamaan
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‘mandatory. A survey involving 4512 nurses and doctors in Denmark, Norway, and Sweden found
that almost 90% of the respondents agreed that monitoring of a patient’s energy intake should be
considered an essential part of the ward rounds routine [4]. The accurate collection of dietary intake
information for patients s a difficult and resource-intensive task, therefore, a simple and reliable
‘method for tracking food intake under clinical settings is needed [5-7].

Visual estimation of dietary intake was first reported by Comstock, St. Pierre, and Mackierman
(1981) [5] in a study that involved estimation of school meals consumption comparing children’s
self-reports and the weighed method by trained observers. Since this report, several studies have
conducted some quantitative validation tests of the visual estimation method in various food service
Settings, including hospitals [9-14]. Although there are some validation studies to record food
intake in clinical settings, studies reporting the validity of estimating semisolid or amorphous food
items are scarce [11,13]. In addition, developing and validating food recording methods that are
country-specific, particularly in Asian countries, which have different food textures and characteristics,
is essential [15]. The modified Visual Comstock Scale has been a preferred method for estimating
patient food waste in Indonesian hospitals; however, this method requires skilled staff, routine
training and support, and also tends to overestimate food intake [16]. Such overestimation can allow
problems to go unrecognized by nursing staff, thus preventing follow-ups with further nutritional
assessment [9,17]. We have successfully developed and validated a dietary assessment tool for use
in a clinical setting, the Pictorial Dietary Assessment Tool (PDAT) [15]. This method is a simple,
casy-to-use, quick tool that enables staff to estimate dictary intake and can easily be integrated into
dietitians’ evaluations of patients during their stay in the hospital. PDAT provides a ready reckoner of
energy and protein content of meals that facilitates the nutrient intake estimation without the need for
detailed mathematical computation. There were no differences in macronutrient intake estimation
across different backgrounds of healthcare staff [15].

Delivering high-quality nutritional care for patients at risk of malnutrition is essential, and its
effects on clinical outcomes and costs savings have been well documented [19]. Studies are still
lacking on the amount of money that could be saved if appropriate nutritional care and support
are implemented [20]. Thus, this study aimed to elucidate the cost of implementing PDAT among
hospitalized adult patients with diabetes. Nutritional care for diabetic patients is very important in
preventing complications associated with diabetes, especially the management of metabolic control and.
optimal weight [21]. Dietary monitoring is crucial for diabetes treatment, for both the improvement
of current food intake and for aiding in the explanation of any disturbance in metabolic control [22].
Monitoring of food intake requires the accuracy of the dietary reports of diabetic patients. Patients
with diabetes who cannot recognize the amount of caloric intake eventually have a poorly controlled
status of diabetes melltus [23]. However, s yet,litle effort has been conducted to determine the best
food intake monitoring method among patients with diabetes. Thus, in this study, diabetic patients
were selected as a sample to determine the cost effectiveness of the newly developed tool as compared
to the conventional one. Further, this approach was taken to ensure consistency and homogenety in
the patient demographics of which clinical outcomes were also collected.

In addition, we investigated the accuracy and satisfaction of healthcare staff after implementation
of the PDAT in estimating the dietary intake of hospitalized adult patients, in comparison to the sual
tool,i.e,, modified Comstock.

2. Method

2.1 Study Design
A cross-over intervention study design was used to address the study purposes. (Figure 1).
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Figure 1. Study Design. Time A; and By time spent to complete the usual tool by saff group A and B,
respectively,in period L Time A and By time spent to complete Pictorial Dietary Assessment Tool
(PDAT) by saff group A and B, respectively, in period IL Cost A, and By: cost of implementing usual
tool by staff group A and B, respectively,in period 1. Cost Az and By: cost of implementing Pictorial
Dietary Assessment Tool (PDAT) by staff group A and B, respectively,in period II. Accuracy Ay and
ccuracy of usual tool in estimating energy and protein intake of patients by staff group A and B,
respectively,in period I. Accuracy A, and By: accuracy of Pictorial Dietary Assessment Tool (PDAT)
in estimating energy and protein intake of patients by staff group A and B, respectively, in period Il
Satisfaction A, and By satisfaction using usual tool by staff group A and B, respectively,in period L
Satisfaction A and By: satisfaction using Pictorial Dietary Assessment Tool (PDAT) by staff group A

‘and B, respectively,in period IL.

2.2. Study Setting and Time Scale

‘The study was performed in Dr. Sardjito Hospital, a 770-bed tertiary hospital in Yogyakarta,
Indonesia, in February and March 2016. A practice trial for all of the healthcare staf as assessors of the
study was first conducted in the fourth week of January 2016.

2.3, Ethical Approval

Ethical approval was granted by the Medical and Research Ethics Committee of National
University of Malaysia (UKM 153.5/244/NN-018-2015) and The Medical and Health Research Ethics
Committee of Faculty of Medicine Gadjah Mada University-Dr. Sardjito General Hospital, Yogyakarta,
Indonesia (KE/FK /351/EC). All respondents were informed about the study and written and signed
informed consent was obtained before their inclusion in the study.

24, Subjects

A total of 132 patients with diabetes were included in this study. Inclusion criteria of subjects were
adult patients from a nor-intensive care department, diagnosed as having diabetes and not currently
going through the procedure of fasting or abstaining from oral food intake. The exclusion criteria were
patients receiving only enteral or parenteral nutrition. Patients were included after 24 h of having been
admitted to the hospital. Nutrition screening was applied to all of newly admitted patients, using the
‘modified Nutrition Risk Screening-2002 (NRS-2002). Characteristics o the patients consisted of gender,
age, the adequacy of energy and protein, diet type, diabetic with or without complication, and the
status of nutritional screening (nutritional risk or non-nutritional risk).

25. Assessors

The total population of dietitians working in the wards who met the inclusion criteria and
worked in the wards of adult patients were invited to participate. Nurses and serving assistants
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were selected using stratified sampling based on the wards available for hospitalized adult patients,
including internal medicine, geriatrics, neurology, and surgery. In this study, healthcare staff needed
to fulfil the following criteria: (a) they were employees in the wards as a nurse, dietitian, or service
assistant; (b) they had more than three months of work experience in the wards; and (c) they were
willing to participate in the study.

As shown in Figure 1, healthcare staff were divided randomly into two groups. In the first
period, the first group used the usual tool (modified Comstock) and the second group used PDAT for
fwo weeks. In the second period, the first group used PDAT and the second group used modified
Comstock for two weeks. The sample size calculation for comparing means of two groups indicated
that a minimum sample size of 10 assessors was required to detect a mean difference in accuracy
between the test method and reference method of 13 keal (given a standard deviation (SD) of the
difference between the two value of 10 keal) [15] with 90% power and a type I error probability of
<0.05. Each staff member measured three patients for two periods, so that a total of 132 patients
were included.

2.6. Dietary Intake Measurement Methods

‘The accuracy of a newly developed dietary monitoring tool, PDAT, to estimate energy and protein
intake of patients was compared with the usual tool, i¢., modified Comstock, with a weighing method.
as a gold standard.

26.1. Pictorial Dietary Assessment Tool (PDAT)

PDAT originated from a needs assessment, which was performed by 111 healthcare workers,
who consisted of 53 nurses, 27 dietitians, and 31 serving assistants in six hospitals [15], as well as
a literature review. The development of PDAT was previously described in detail [1]. With the
‘maodification of the modified Comstock six-point scale into the tool, its function is to estimate the
proportion of the remaining food left by the patients, including additional information on the meals’
energy and protein content. The PDAT tool is written as a ready reckoner, to enable observers to
perform direct estimation on the nutrient intake of patients at each meal. For each level of intake,
specific values are given for energy and protein: 390/513 keal and 23/25 g if 100% rate of food
consumption. The energy and protein contents for soft textured food (lower value) and normal
textured food (higher value) were represented using these two values. Six pictures of three food
groups: staple food (rice/ porridge), animal-source protein (chicken, meat, egg, fish), and non-animal
source protein (tofu or tempeh) are illustrated in the PDAT. Each picture is partially-to fully-shaded
to represent the consumption level (either 0%, 25%, 50%, 75%, 80%, or 100%). The PDAT consists of
four possible combinations of menu items (Figure 2). The observers has to select the pictures that best
represent the amount of patient’s plate waste, and further estimate energy and protein values related.
to cach level of consumption.

2.62. Food Weighing Method

‘The food weighing method was used as the gold standard. This method was carried out by
‘weighing the plate waste after the patients had finished their meals, following the estimation of cach
patient’s single meals (breakfast and lunch) using the PDAT or modified Comstock. An electronic
Kitchen scale (2 kg capacity, accurate to 1 g) with automatic calibration was used to weigh all the
food items. The weighing of the patients’ plate waste and the estimation of the intakes were performed
by different personnel, i.e., the healthcare staff estimated intake using PDAT and the investigator
performed the food weighing. The amount of leftovers (cach remaining food item on the plate,
in grams) were then subtracted from the standard portion provided to each patient.
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Figure 2. Pictorial Dietary Assessment Tool (PDAT).
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2.7. Cost Estimation Approach

Activity-based costing (ABC) was applied to estimate the cost and time for implementation of
the usual tool and the PDAT. In ABC method, activities that consume resources are identified and.
translated into costs [24]. As shows in Table 1, for each tool implementation, we first identified the
processes involved in the nutrition care of patients. Then, we listed each relevant activity performed.
by the healthcare staff to complete the food intake estimation procedure. We then calculated the cost of
cach activity involved in the procedure. Activities were defined as direct and indirect costs incurred
to record food intake of patients. Since it was difficult to measure indirect costs (such as the loss or
increase of productivity), we considered direct costs only, which were directly associated with the food
intake recording activity, such s cost of human resource and equipment.

Human resource consists of nurses, dietitians, and serving assistants who performed the food.
intake estimation procedure on the study subjects. Cost related to this resource was estimated by
‘multiplying the staffs’ salary per minute with the time needed to complete the procedure using each
tool. Salary per minute for cach staff category was obtained by dividing salary per month with
22 working days, after which it was further divided by 420 min (for 7 h per day). The estimated
activity costs per minute for the nurses, dietitians, and serving assistants were USD 0.03, USD 0.02,
and USD 0.01, respectively.

‘The equipment used in the food intake estimation procedure using PDAT included one set of
PDAT forms and stationary. While for modified Comstock, the equipment included one set of modified
Comstock forms and stationary. Cost of equipment was estimated by using the current price of the
equipment during the study implementation. A proforma was used to document all cost items for

both procedures for every subject.

Table 1. The development and implementation of the activity-based costing (ABC) method.
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2.8, User Satisfaction Assessment

A questionnaire was created using a 5-point Likert Scale (5 = strongly/ totally agree, 4 = somewhat
agree, 3= neither agree nor disagree, 2 = somewhat disagree, 1 = strongly /totally disagree) to determine
the satisfaction level of users (nurses, dietitians, and serving assistants) in regards to using the PDAT,
in comparison to that using the current estimation tool used in the wards to estimate dietary intake of
patients. The questions related to simplicity of usage, user-friendliness, time efficiency, and robusness
by means of ensuring its capability of being used by those with minimal training. In order to test face.
validity and clarity of the questionnaire, ten nurses, dietitians, and serving assistants, were asked to
judge whether the questions appeared to be reasonable and cover relevant statements to determine
the satisfaction level of users [26]. This resulted in minor linguistic changes. With regard to content
validity, the questionnaire displayed good reliability, s the Cronbach’s alpha coefficients (1) ranged.
from 0.86 to 0.93 for the individual items and 0.89 for the overall user satisfaction rating.

2.9. Data Analysis

Descriptive analyses were performed to describe the characteristics of patients. A cost-benefit
ratio was calculated by dividing the differences between the mean costs and time in the intervention
and control groups by the mean accuracy of dietary intake and staff satisfaction of both groups using an
independent Htest. Accuracy of estimation of food intake used percentage of estimates within 10% and.
15% to compare energy and protein intake using both methods to the “gold standard”—food weighing.

‘The total scores of the Likert Scales questionnaire were calculated, including minimum, maximum,
‘mean, median, and standard deviation, and then the results were analyzed by Mann-Whitney test.
‘The level of significance was defined as a p-value < 0.05. Statistical analysis was performed using
a Windows statistical program package (version 20, SPSS Inc., Chicago, IL, USA).
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3. Results

3.1. Characteristics of Assessors and Patients

‘The mean age of the healthcare staff was 40 9.3 years and the majority of them were women
(77.3%). Additionally, the mean duration of employment among healthcare staff was 19 4 11.6 years
and most of them received higher education, either diploma or bachelor (68.2%) (Table 2).

‘There were no differences of characteristics between the two groups of patients measured by
PDAT and modified Comstock. The mean age of patients was 56.4 = 105 years and 56.1 105 years,
respectively, and the majority of patients in both groups were on a 1700 keal diabetic diet. More than
half of the patients (65.9%) were not nutritionally at risk based on screening, and the majority of them
had an energy intake below the recommended dietary intake [26] for both breakfast or lunch (62% and.
67.4%, respectively). The majority of patients with diabetes were diagnosed with malignancy (29.5%),
followed by heart diseases /ischemia (15.2%), renal disorders (14.4%), ulcer (14.4%), cataract (10.6%),
and fracture/surgery (6.8%) (Table 3).

‘Table 2. Characteristics of healthcare staff.

Characteristics Healtheare Staff (n=22)
‘Age (years), mean £ 5D w0x93
Gender,n (%)

Women 17@73)

Men 5@7)
‘Background of Healtheare Staf, 1 (%)

Nurses 6@72)

Dictitians 5(64)

‘Serving Assistants 5064)
Education level, 1 (%)

Middle (high school) 7018

High (diploma, bachelor) 15682)
Vears of working, mean = SD. e

Table 3. Characteristics of patients according to groups estimated by PDAT and modified Comstock
(Presented as mean = SD and n (%).
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‘Age (years), mean £ SD 4105 ®1%105

Gender, ()
‘Women sy 5616 6483 o72s
Men s015) s 65615

Typeof Diet
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ot textured diet 2966 409 © @77

‘Diabetic Dit (keal/day)
1500 17(%7) 1@ 0@ o6
1700 3 093) 36(507) 7y
1900 1155 13(542) 24082
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“Adequacy ofenergy intake (breskiast)
<RDA® 2E12) H0(ss) 2@ o7
SroA® 246) 2 () 0679
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3.2. Cost Estimation

The time spent to complete the PDAT form (0.94 = 016 min) was slightly longer than the
time for modified Comstock (089 & 021 min) (p < 0.001). PDAT (1.37 + 061 min) required
a shorter time for determining/calculating energy and protein intake than did modified Comstock
(263 % 112 min) (¢ < 0.001). The total time needed to complete the food intake record of patients by
using PDAT (231 = 0.70 min) was, therefore, shorter than that required by using modified Comstock
(352 +1.27 min) (p < 0.001).

‘The overall time spent to complete food intake recording using PDAT was lower than with
‘madified Comstock by 79 min for the 66 patients. As such, the mean cost for human resources using
PDAT (USD 0.05  0.02) was lower than the cost for modified Comstock (USD 0.08  0.04) (p < 0.001).
A cost saving of as much as USD 0.025/min was, therefore, obtained (Table 4).

‘The cost of equipment was slightly higher for PDAT than the cost for modified Comstock
(USD 0.22 per patient vs. USD 0.18 per patient, respectively; p < 0.001). This difference was caused.
by the color print cost of the PDAT form, which was more expensive than the modified Comstock
form. The total overall cost required for PDAT was also slightly higher than the total cost for modified
Comstock (USD 0.27  0.02 vs. USD 0.26 = 0.04, respectively; p = 0.013) after considering the cost for
human resource and cost of equipment.

Table 4. Costs to record food intake of patients based on PDAT and modified Comstock.

No. Resourees CostDivers PoAT ‘Modifed Comstodk __p Value
£
T ‘Number of taffmvolved s T8 patients S patients
S dietitans 24 patients 24 patients
Sservingssustants 24 patients 24 patients
ol o6 paients o6 patients
Taborhours
2 Stff grade)  slary (USD) (i minutes) omzom om oo 0960
mean £ SD
Nures 003 /min 003/min
Dietitans 002/min 0/min
Servingassisants 001 /min 001/min

L Tmespeniby hesufioconpie Miepapatien

h oo (mimuics) (vesn = D) e oo
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3.3. The Accuracy of Nutrient Intake Estimation

‘The accuracy of the PDAT according to the percentage of estimates within 10% and 15% of the
weighed intake (gold standard) was more than 96% for energy intake. The accuracy of modified
Comstock was 10% lower than that of PDAT (>86% vs. >96%, respectively; p < 0.05), as based.
on breakfast or lunch meals (Table 5). The accuracy of PDAT in estimating protein intake was
significantly higher (>71% of weighed) than that of modified Comstock (<40%). These differences
were significant (p < 0.05).

Table 5. Accuracy of energy and protein intakes estimated by the PDAT and modified Comstock in
comparison with food weighing.

Accuracy
Breakfast Pi0- P15°
PDAT 985 985
Modified Comstock 894 924
Protein
PDAT 985 864°
Modified Comstock 288° 636°
Lunch
PDAT 88 985
Modified Comstock 73 a9+
Protein
PDAT 712 579
Modified Comstock EXS 712+

= Percentag of ctionate within 100f ood wetghing (goid andard); ¥ Percentage of stmates within 15 o food
weighing (gold andard) < 005,

3.4 Satisfaction of Healthaare Staff

‘The mean score for the responses to statement “time needed to complete this tool is short enough”
‘was slightly lower for PDAT (4.1  0.35 min) than for modified Comstock (4.4 - 0.57 min; p = 0.004;
Table 6). For the statement “it is casy to use (user-friendly) even with minimal training”, the mean
score for the responses was also slightly lower for PDAT than for modified Comstock (42 % 0.50 vs.
45+ 0.66, respectively; p = 0.003).

In contrast, significantly higher values of mean were obtained for PDAT than for modified.
Comstock for the responses on other items of the user satisfaction questionnaire (Table 6).
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4. Discussion

To our knowledge, this is among a very few studies assessing the cost of implementing
a newly-developed dietary monitoring tool in a clinical setting, in addition to evaluating accuracy
and satisfaction of users. A previous recent study evaluated accuracy, reliability, and efficiency of
obtaining energy intake assessment by using the Multi-Component Method for hospitalized patients,
‘without analyzing the costs [25]. The main finding of the current study is that the use of PDAT as
a newly-developed visual monitoring tool of patients’ food intake decreased the overall time needed
to record patients’ food intake and determine energy and protein intake, in comparison to modified
Comstock as the usual tool, and it increased user accuracy and satisfaction at a reasonable cost.

A recent previous study comparing the use of the Multi-Component Method with the older
standard method reported a time saving by 7.3 min [25]. This result was higher than the time saving
obtained by the current study (1.2 min), likely because the staff needed more time to choose the
appropriate values of energy and protein on the ready reckoner of PDAT, whereas the previous study
used the computer program which automatically calculated the nutrients of the food that the patients
consumed. Additionally, the previous study did not capture a daily time investment—labor required
to download photos and place them in the correct electronic files, and also additional time needed
to ensure the computer program remained current with seasonal changes in hospital menus and.
the addition of new foods [25]. Although the PDAT needs more time to update menus and new.
foods, this is only conducted once every six months, as the hospital menu will only be revised every
six months.

‘The time saved if the staff used PDAT instead of modified Comstock for 66 patients, which equals
1 hand 19 min, could be devoted by dietitians to perform other relevant activities, such as educating
patients regarding their diet and its impact on recovery and health status. Patients with diabetes tend.
to limit their food intake in order to achieve control of blood glucose; therefore, they are more likely to
consume an inadequate diet [29]. Non-value-added activities were also eliminated, such as calculating
energy and protein values on a separate sheet, which resulted in more time needed to compute the
intake. The modified Comstock estimation as the usual tool has a limitation which was pointed out by
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previous studies [9]: i requires the nutrient content of foods obtained from a separate nutrient guide
in order to calculate the subtotals and total for cach nutrient. The time saved by using PDAT in which
these non-value added activities were eliminated led to a reduction of human resource costs by as
‘much as USD 1.97 for 6 patients. After considering costs of equipment, the total overall cost for PDAT
‘was USD 001 higher than for modified Comstock, due to the color print cost for the PDAT form being
‘more expensive. This cost can be considered low considering the significant increase in accuracy of
energy intake that the method yielded. Future efforts to computerize the proforma is needed to reduce
the printing cost.

‘The poor accuracy of protein intake estimation obtained by using modified Comstock may be
due to the weakness of this tool as it is applied in hospitals, where data are collected by estimating
whole meal waste in general: assessors estimate food waste based on staple foods (rice/porridge)
only. This possibiliy is supported by a study in Japan, which found that estimations from whole trays
were less accurate than evaluations based on food items [30]. PDAT allows the estimation of high
protein-content dishes from both animal sources (chicken, meat, fish, eggs) and non-animal sources
(tofu, tempeh), in addition to staple food. PDAT was developed based on the findings of our carlier
needs assessment study [15], that the more desirable dictary assessment tool is not only more practical
by reducing time requirements and human resources, but also has good accuracy in estimating patient
food intake. Specific food items should, therefore, be prioritized over others for recording on the
dietary assessment tool to prevent or treat protein energy malnutrition, such as high protein-content
dishes and high energy-content dishes (rice, bread).

‘This explanation was supported by the finding that the majority of assessors rated higher
satisfaction for the use of PDAT, as it gives more information for decision-making and further nutrition
‘management of patients with diabetes. Ensuring high accuracy of protein intake estimation for
patients with diabetes is important in the management of diabetic care, especially among patients
with other co-morbidities. For example, diabetic patients with renal disorders must limit protein
intake [31], whereas high-protein, low-carbohydrate diets are recommended for the treatment of
persons with diabetes mellitus without renal disorders [32,33]. A prospective study which analyzed
21,523 participants recruited between the years 1990 and 2007 found that higher intakes of total and.
animal protein were both associated with increased risks of Type 2 diabetes, whereas higher plant
protein intake tended to be associated with lower risk of type 2 diabetes [34]. The design of PDAT,
which differentiates animal protein from plant protein, allows nursing staff to manage higher plant
protein levels and lower animal protein levels for better management of patients with Type 2 diabetes.

PDAT possesses one limitation; there is a possibility that staff could under- or over-estimate
nutrient values on the ready reckoner. This possibility was reflected in the accuracy of protein
estimation being lower than 807%, especially for lunch meals. This limitation could be overcome by
providing adequate training to the staff; raining is needed considering the lower mean score for the
responses to statement “it i easy to use even with minimal training”, that was slightly lower for PDAT
than for modified Comstock. This is because modified Comstock as the usual tool has been used for
‘more than ten years, so that the assessors were much more familiar with using modified Comstock.
Different results were obtained in a previous study conducted in the United States [25], which found.
that the Multi-Component Method was able to produce a very detailed calorie count, because it
employed a computer program which generated a nutritional intake assessment, in addition to direct
observation and a photograph of the food tray taken by a responsible employee. This study also
required intense staff training, including a thorough orientation to the computer program, the digital
camera, and the observation protocol, as well as multiple mentored practice sessions [25]. The use of
technology to enhance accuracy and speed and minimize the costs and inconvenience of assessing
diets will be needed in the future [35]. The initial investment in photographic equipment, technological
support, and intensive training of personnel, however, still currently inhibits hospitals in developing
countries from using this kind of computer-based dictary assessment tool. However, as mentioned
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carlir, the use of electronic means (e.g,, tablets) can be the consideration of further development of
PDAT to offset the additional cost of the color printing, compared with the usual tool.

A lack of documentation of nutritional needs is among the reasons for insufficient nutritional
support and nutrition care for patients [36]. Nursing staff often do not record patients’ food intake
until serious conditions become apparent, such as drastic weight loss over a short period [7]. Optimal
nutritional care for malnourished patients who are waiting for treatment or who are recovering
from illness is an essential part of total medical care [20]. Using the PDAT, with a small investment,
‘may contribute to improved nutritional care. Furthermore, there is a need to evaluate it effectiveness
in improving clinical outcomes.

5. Conclusions

In conclusion, the use of PDAT increased the accuracy of estimates of energy and protein intake
by as much as 10% and 30%, respectively, and reduced the total time required to complete the food.
intake record of patients. With the small additional cost of USD 0.01 per patient, energy and protein
intake could be more accurately estimated and nutrition intervention more appropriately designed to
improve the management of diabetes care.
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Abstract: Although nutritional screening and dietary monitoring in clinical settings are important,
studies on related user satisfaction and cost benefit are stll lacking, This study aimed to: (1) elucidate
the cost of implementing a newly developed dietary monitoring tool, the Pictorial Dietary Assessment
Tool (PDAT); and (2) investigate the accuracy of estimation and saisfaction of healthcare staff after the
use of the PDAT. A cross-over intervention study was conducted among 132 hospitalized patients with
diabetes. Cost and time for the implementation of PDAT in comparison to modified Comstock was
estimated using the activity-based costing approach. Accuracy was expressed as the percentages of
energy and protein obtained by both methods, which were within 15% and 30% respectively, of those
obtained by the food weighing. Satisfaction of healthcare staff was measured using a standardized
questionnaire. Time to complete the food intake recording of patients using PDAT (2.31 & 0.70 min)
‘was shorter than when modified Comstock (3.53 % 1.27 min) was used (p < 0.001). Overall cost per
patient was slightly higher for PDAT (United States Dollar 0.27 < 0.02) than for modified Comstock
(USD 0.26  0.04 (p < 0.05)). The aceuracy of energy intake estimated by modified Comstock was
10% lower than that of PDAT. There was poorer accuracy of protein intake estimated by modified
Comstock (<40%) compared to that estimated by the PDAT (>71%) (p < 0.05). Mean user saisfaction
of healthcare staff was significantly higher for PDAT than that for modified Comstock (p < 0.05).
PDAT requires a shorter time to be completed and was rated better than modified Comstock.

Keywords: energy and protein intake; dietary assessment tool; pictorial tool; cost; satisfaction;
hospitalized patients

1. Introduction

Nutritional screening upon the admission of patients to hospitals is obligatory [1,2]. The Ministry
of Health of Republic Indonesia has emphasized the importance of nutrition care process for all
patients with nutritional risks, and one of these steps is the monitoring of the patients’ food intake [3].
Furthermore, the Indonesian Government has specified that every hospital must meet the minimal
standards for hospital nutrition service, including the requirement that patients’ food intake should be
not less than 80% of the recommended daily intake [3]. Monitoring patients’ food intake is therefore
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