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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. 

2
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
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(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.

Gambar 1. Time New Roman 9
Persamaan
Persamaan ditulis menggunakan MS Equation diberi nomor urut dibagian kanan persamaan
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Assessment of Nutrient Status in Athletes
and the Need for Supplementation

D. Enette Larson-Meyer
University of Wyoming

Kathleen Woolf
NYU Steinhardt

Louise Burke
Australian Institute of Sport

Nutrition assessment is a necessary first step in advising athletes on dietary strategies that include dietary supplementation, and
in evaluating the effectiveness of supplementation regimens. Although dietary assessment is the comerstone component of the
nutrition assessment process. it should be performed within the context of a complete assessment that includes collection/
evaluation of anthropometric. biochemical, clinical, and environmental data. Collection of dietary intake data can be
challenging, with the potential for significant error of validity and reliability, which include inherent errors of the collection
‘methodology. coding of data by dietitans, estimation of nutrient composition using nutrient food tables and/or dietary software:
programs, and expression of data relative to reference standards including eating guidance systems, macronutrient guidelines
for athletes, and recommended dietary allowances. Limitations in methodologies used to complete anthropometric assessment
and biochemical analysis also exist, as reference norms for the athlete are not well established and practical and reliable
biomarkers are not available for all nutrients. A clinical assessment collected from history information and the nutrtion-focused
physical exam may help identify overt nutrient deficiencies but may be unremarkable in the well-trained athlete. Assessment of
potential food-drug interactions and environmental components further helps make appropriate dietary and supplement
recommendations. Overall the assessment process can help the athlete understand that supplement intake cannot make up for
poor food choices and an inadequate diet, while a healthy diet helps ensure maximal benefit from supplementation.

Establishment of reference norms specifically for well-trained athletes for the nutrition assessmen process is a future research

priority.

Keywords: body composition, clinical evaluation, dietary supplements, health care, nutition

Athletes of all abilities—particularly at the elite level—are
encouraged to follow sports nutrition strategies that optimize
mental and physical performance and suppori good health
(Mavghan & Shimreffs, 2011). These strategies include eating @
well-chosen diet with sufficient energy to meet the macronutrient
and_ micronutrient requirements of training and competition,
achieving optimal body mass (BM) and composition. and adopting
specific nutitional strategies before, during. and afier training to
optimize performance (Maughan & Shirreffs, 2011; Thomas et al.,
2016). The selection of nutrientrich foods is also important for
reducing risk of nutrient deficiencies that may impair both health
and performance, particularly when energy intake is restricted to
reduce body mass/fat mass. Although athletes benefit from the
guidance of a sports dietitian on individual energy. nutrient, and
fluid needs, or assistance with sport-specific nutrition strategies,
advice on supplement use is also commonly desired. The use of

LarsonMeyer i with the Nutiion & Excreise Laboratoy, Deparinent of Faily
and Consumer Sciences, Univensity of Wyoming, Laramie, WY. Woolf is with
the Department of Notriion and Food Stadies, NYU Scinhard, New York, NY.
Burke s with the Ausralian Instiute of Spor, Bruce, Austalis. Addres author
comespondence t . Encic Lason-Meyer at encte @y cd.

dietary supplements, however, should not compensate for poor
food choices and an inadequate diet, except as a shorterm strategy
‘when dictary changes are not possible (Maughan & Shireffs.
2011). Rather, a well-chosen diet underpins the benefits of evi-
dence-based use of supplements, whether they are taken to maxi-
mize performance, delay fatigue, alter physique, or improve health.
An athlete who has compromised iron status, for example. or who
s not timing protein intake in relation to training is unlikely to
achieve the full benefits of supplements geared at optimizing
endurance or promoting muscle gain, respectively.

‘A nutition assessment i the firt step in advising athletes on
dietary strategies or supplement use. Nurition assessment s the
“systematic method for oblaining, verifying and interpreting data
needed to_identify nutition-related problems. their causes and
their significance” (Academy of Nutrition and Dietetics. 2015).
A complete assessment should ideally include dietary evaluation.
‘anthropometry and body composition analysis, biochemical test-
ing, nutrition-focused clinical examination. and patient history
(Academy of Nutrition and Dietetics, 2015; Driskell & Wolinsky.
2010). In the sport setting, nutition assessment in relation 10
dietary supplement use should ensure the athlete (a) is consuming
a well-chosen sports nutrition plan that is adequate in energy.
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macronutrients, and micronutriens; (b) is not at risk for health
issues, including interactions with prescription o over-the-counter
medications (Deal & VanReken, 2017); and () would benefit
from dictary supplements and is_knowledgeable about  the
appropriate supplementation protocol. Failing to do so may com-
promise the ffectivencss of the supplementation protocol and
could lead 1o excess vitamin and mincral intakes and/or food-
drug interactions.

“This paper summarizes the comprehensive assessment of an
individual athlete’s nutriional status using the traditional “A—E”
framework of Anthropometric. Biochemical, Clinical, Dietay, and
Environmental assessment (Boosalis. 2010) to evaluate the need
for ditary supplements, rather than its more common appliation
1o populations who are severely malnourished or burdened vith
chronic disease. The paper also highlights the assumptions and
possible error in the collection of anthropometri, biochemical,
and dietary data that must be considered n the assessment process,
and the lack of reference norms specifically for the athlte

D: Dietary Assessment

Although dietary assessment is toward the alphabetic end of the
AE assessment framework, this component is discussed first,
rather than in alphabetical order, because i is the comerstone of
the nutrition assessment process (Lee & Nieman, 2013). and a daily
event for the sports diettian (Burke, 2015). The dietary assessment
is routinely used for evaluating what an athlete eats, ither over
specific period or in a typical day. The outcomes may include
quantification of total energy. macronutrient or micronutrient
intake, and/or estimation of diet quality (e.g., adequacy of intake
of certain foods, timing of intake around training/competition).

Ditary assessment methodologies are commonly classified as
retrospective (recalling what was consumed) or prospective (mea-
suring future intake). Retrospective methods include dietary recalls
(typically the 24-hr recall, food frequency questionnaires (FFQ).
and diet histories. Prospective methods encompass food records
as well as direct observation (e.g.. al a trining table). Although
the assessment method should match the purpose of the activity. in
‘many cases it s determined by the available resources (c.g.. time
and staffing constraints, athlete burden, access to food models,
portable food scales, dietary software programs, etc). A summary
of the general advantages and limitations of common dietary
assessment methods is provided in Table | and reviewed more
extensively elsewhere (Bingham, 1991; Lee & Nieman, 2013;
Thompson & Subar, 2008), including special commentary on
athletes (Burke, 2015; Magkos & Yannakoulia, 2003). Some brief
additional comments on dietary assessment tools in relation to
athletes and/or supplement issues are provided below.

Retrospective Methods
“The 24-hr recall i the least frequently used assessment method in
sports nutrition (Burke. 2015), but may be useful when evaluating
timing of food or supplement intake in relaion to exercise,
gastointestinal disress, or food allergy. FFQs are partcularly
helpful when assessing the staus of utrients with a imited number
of rich Sources, such as antioxidants (Braakhuis et al.,
2011, vitamin D (Halliday et al., 201 1), cacium, and iodine. The
FFQ methodology, however, srips away some valusble inform-
tion, including the timing of food/beverage intake and the combi-
nations of foodsvbeverages consumed in the same mealinack
(Burke, 2015). Although the diet hisory is one of the prefemed
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methods for obiaining estimates of usual nutrient intake, the
information/data collected is not casily quantifiable and may be
more appropriate for qualitaive assessment (Thompson & Subar,
2005). Though all three recall methodologies are challenged by
the athlete’s abilty to accurately describe typical portion sizes of
foods/beverages consumed, tools such as food models, pictures of
food. geometri shapes, and standard household measures andor
dishes can assist the athlete to better describe quanities consumed
(Burke, 2015).

Prospective Methods
Completing food records is conceptually a strightforward task.
however, it requires the athlete to be trained. itrate. and compliant
10 the task. Methodological issues that influence the validity and
relability of data to unknown degrees include the number of days
of recording and whether food portions are estimated or weighed.
Although 2 larger number of days s likely 10 increase the proba.
bility of obtaining a “true’” picture of usual intake, it also increases
the likelihood of recording fatigue (i.c. the athlte grows tired of
the task and becomes cither less compliant or changes intake to
simplify the process) (Trabulsi & Schoeller, 2001). Most people are:
unaware that, due to daily variabiliy in food intake. the number of
recording days needed to truly represent an individual’s mean
intake for energy and various nulrients is highly variable and ofien
longer than the 3-day to 14-day records typically kept. A study
undertaken in healthy nonathletic participants, for example indi-
cated that this may be as long as 21 days for protein to over §
months for vitamin C (Table 2). Whether these findings hold in
athletes who may have more variable intake due to their periodized
training/nutrition cycles or less variable intake from ofien regi-
mented eating practices is yet to be determined. The weighing of
food versus estimation using household measurements s typically
another trade-off between better accuracy versus greater cffort/
lower compliance, but this may differ for athletes who are accus-
tomed 1o intricate daily recording of metrcs around. training
(Burke, 2015)

Like the 24-hr recall food records tend 1o underestimate
energy intake when compared to doubly-labeled water measure-
ments of energy expenditure (Livingstone & Black, 2003; Magkos
& Yannakoulia, 2003: Trabulsi & Schoeller, 2001). and have
additional errors of validity if the athlete changes behavior in
the process. Unfortunately. the magnitude of the under-reporting
is difficult to discern and may have nonsystematic errors tha vary
among individuals (Trabulsi & Schoeller. 2001) and by sport
(Magkos & Yannakoulia, 2003). Among the general population,
itis estimated ~30% of individuals underestimate food intake. with
the average magnitude of underreporting being 15% (Poslusna
etal., 2009). Among athletes, underreporting has been estimated to
account for 10-45% of total energy expenditure (Magkos &
Yannakoulia, 2003). The physical and psychological factors that
predict underreporting among athletes and the general public
include body dissatisfaction, weight consciousness. social desir-
abiliy, and a elatively high daily energy expenditure (Livingstone
& Black, 2003; Magkos & Yannakoulia, 2003; Trabulsi &
Schoeller, 2001). Additionally, under-reporting may be selective
to certain foods and nutrents. For example, fiber is commonly
over-reported. and sodium, potassium, and calcium intakes are
‘commonly under-reported (Tohansson et al.. 1998). These observa-
tions unfortunately prevent the use ofsystematic adjustment factors
and highlight the potential inaccuracies of estimates of energy
and nutrient intakes in athletes.
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Table 1 (continued)

‘Advantages

Disadvantages and Potential Errors.

Food records (food diaries): Atlete
records all food and beverages consumed
for the desired period with detais provided
on specific brands, cooking methods, etc.
Foodlbeverage consumption quantifed

using standard household measures or by
weighing all consumed items on a food

"~ Not dependent on memory

* Can provide detailed intake data and
‘quanitative information about eating
habits, particularly with weighed records
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« High subject burden

* Results depend on athlete’s cooperation,
atention 10 detail, and ability/desire 10
record foods at the time of consumption
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 Weighed food record more accurat than

scale, providing information from a food
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estimated ones in nonathetes; this may
be different in athletes. Weighing of
individual food items at time of
‘consumption may not be convenien for
athletes consuming food before, during
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* Under-recording error (unintentional or
itentional) s high and may account for
~10-45% of total energy expenditure
when compared to doubly labeled
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recording higher with higher energy
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highly variable; some athletes
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T
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consuming

‘Sources: "Lec & Nigman. 2015; “Thompson & Subar, 2008; Trabulsi & Schocller, 2001; “Conway e a. 2005, “Comway et al 2003; Barke, 2015; “Fogelholm &

Labis Koski, 1091; "Poslosna et al. 2009; Freedman et al. 2014

Nutrient Analysis
Regardless of the method of collction of dictary inake informa-
tion, the assessment of nutrient adequacy is undertaken by esti-
‘mating energy and nutrient content rom food composition tbles or
databases, which provide information on the average comparsition
of partcular foodstuffs. Errors in the “coding” or matching of
the described foods and beverages to the closest tem in the
database, as well as errors in the food composition values, intro-
duce additonal issues around reliablity and validity (Adelman
et al., 1983; Braakhuis et a. 2003; Guilland et al, 1993; United
States Department of Agriculture [USDA] Agriculural Research
Service, 2017). These ermors include systematic bias with regard to
the types of foods missing from the database (which may include
specialty items, brands of sports foods), misreading of the food
records, or error in data entry. Braakhuis and colleagues (2003)
highlighted the potential varabilty provided by coding decisions
by examining daily estimates of energy and nutrient intakes of elte
athletes from the same food diaries processed by different sports
dieitans. Although the coding-based variablity was less than the
athlete’s day-to-day variabiliy for  single day's record, it was
similar to the variabliy in an average 7-day record. The study also
highlighted substantia differences in the variability of nutrients
with nearly a three-fold higher day-to-day variabliy observed for
vitamin C. vitamin A, and cholesterol intakes compared to energy.
carbohydrat, and magnesium intakes,

Errors in food composition values may result from both e
random variability in the nutrient content of food or from system-
atic emors (Gibson, 2005). Such ermors depend on the food/
beverage and the nutrent(s) of inerest, and can resul in cither

under- or overestimation of intake in an unknown direction and
magnitude. Errors associated with the direct chemical analysis of
foods depend on numerous factors, including sampling protocol,
sampling size. and the pooling of similar commercially-available
foods into a single average for the food table. Values obined from
different sources (e.g.. government laboratories, the food industry.
published or unpublished research) may use different analytical
methods with differing acceptable error. Additionally, the nutrient
‘content of foods may vary with growing location and conditions,
season, stage of maturity, cooking procedure, and storage time
prior 10 consumption. For example, the vitamin C content of raw
broccoli may differ o the 91 mg/100 g listed in the USDA National
Nutrient Database (USDA Agrigulture Research Service, 2017)
depending on the variety, the season, and whether eaten freshly
‘picked (Wunderlich et al,2008) or over- or undercooked. For trace
minerals, such as iodine, selenium, and zinc, the mineral content of
the food is dependent on local agronomy practices and the mineral
content of the soil. which cannot be accounted for in databases.

Interpretation of Outcomes

Depending on the assessment goals, a variety of reference stan-
dards may be used to qualitatively or quantitatively assess the
athlete’s diet (Lee & Nieman, 2013). Qualitative assessment can
‘compare the athlete’s intake to the food guidance models o dietary
guidelines of the athlete’s home country or to general healhy
cating guidelines for athletes. Examples of food guidance systems
include the USDA's MyPlate, the United Kingdom’s Eatwell Plate,
Canada’s Food Rainbow, Japan's Spinning Top. China’s Pagoda,
‘and France’s Staircase for Healthy Eating (Keats & Wiggins, 2014;
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Yadrick, 2017). Although these models were not originally meant
1o serve as standards for nutrient adequacy. they are useful for
comparing the foods and portions consumed by the individual
athlete with those recommended by the guidance system (Lee &
Nieman, 2013). Dietary guidelines for the public (... the Dietary
Guidelines for Americans presented by the U.S. Department of
Health and Human Services and U.S. Department of Agriculture,
2015) or specific guidelines for athletes, such as recommendations.
within the Intemational Olympic Committee (I0C) Consensus on
Nutriion for Sport (Maughan & Shimeffs, 2011) or the Joint
Position Statement of the American College of Sports Medicine
and others (Thomas et al., 2016), can be used in a similar manner.
Comparison standards for a more quanitative assessment include
the specific recommendations for carbohydrate and protein intakes
of athletes (Burke et al., 201 1: Phillips & Van Loon. 201 1: Thomas
et al., 2016) and the dietary reference intakes (DRIs) (Lee &
Nieman, 2013) of the athlete’s country or the World Health
Organization. The DRIs for micronutrients in the Uited States
and Canada encompass the estimated average requirement ([EAR]
a guideline estimated to meet the requirement of half of the healthy
individuals in a population), the recommended dietary allowance
(IRDA] a value believed to meet the needs of 97.5% of a healthy
population), the adequate intake ([AI] a recommendation for
nutrients lacking sufficient evidence (o establish an RDA) and
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the tolerable upper intake level ([UL] the highest intake level that
can be tolerated without l effects) (Otten et . 2006). It should be
noted that the purpose of the DRIs is to assess the adequacy of
intake of populations rather than individuals (Food and Nutriion
Board, 2000) and that comparing a single day’s intake with the
RDA is of little use for assessing an athlete’s micronutrient status
given the number of days of ntake data needed to estimate “usual”
intake (Food and Nutrition Board, 2000). Nevertheless, the RDA is
the hest reference for evaluation of nutrient suffciency and defi-
ciency. An athlete’s intake data averaged over a 5-day to 8-day
period are @ reasonable reference point, and should not fal below.
the EAR andlor A (indicating a high probabilty intake in inade-
quate) o above the UL (indicating possible risk for adverse effects
from excessive inake).

A: Anthropometrics

Anthropometric assessment of body size and body composition is
especially. important in weight class, gravitational, and aesthetic
sports, where it may influence competition qualfication, perfor-
mance, or adjudication (Ackland et al. 2012). Anthropomelrics,
defined as physical measures, commonly include measurement of
height, weight, body circumferences (e.¢. waist hip, mid-thigh. calf,
bicep). and subcutaneous (“skinfold”) fa thickness. All measure-
‘ments,including fundamental metrics such as height and BM. should
be performed using standardized procedures and appropriae. prop-
erly-calibrated equipment to enhance validity and rliabilty (Table 3).
Height and BM from self-report (or sport rosters) are not approprite.
for assessment purposes as they fend 1o overestimate height and
misreport BM in nonathietes (Popa et al.. 2017). Concerns around the
suitability of athlete-specific norms or “ideal” standards for anthro-
pometric. measurements have increased the importance of serial
measures performed in the athiete. These measures can be used to
‘monitor changes in body size and composition due to growth or the.
outcomes of trining andlor dietary manipulation and should be
performed by the same technician using the same equipment.

‘Although there are a variety of ways to measure body size and
‘composition in athletes. the I0C ad hoc research working group on
body composition, health, and performance (Ackland et al.. 2012)
recommends the procedures esiablished by the International Soci-
ety for the Advancement of Kinanthropometry (ISAK) (Stewart
et al., 2011) or published in the Anthropometric Standardization
Reference Manual (Lohman, 1958). ISAK has developed specific
protocols for standardized anthropometric. profiling. including
identification of measurement sites, measurement  techniques.
and equipment. ISAK also supports training and certification of
nutrition/exercise professionals and promotes the collection of
intertester error and standards for intratester error of repeated
measures. Such standardization is likely to reduce intratester and
intertester measurement errors and enhance the comparison of
serial measurements in individuals or between group profiles.
Conversion of sum of skinfolds to estimates of body fat percent
using regression equations should be done with caution because it
introduces additional emors of assumption and validity (Table 3).
Caution must also be taken when performing these measurements
in athletes with body image concems or who are uncomfortable.
‘with the process or results of physique assessment

‘While other more “technical” methods of monitoring body
composition are available, these techniques may not always be
practical or affordable and may introduce some limitations in
their application to athletic populations. For example, pethysmog-
raphy equipment (... the BODPOD) is expensive: furthermore,
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Table 3 Common Laboratory and Fleld Methods Used for Body Composition Assessment

Methodology ‘Advantages Uimitations
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s
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density" and athletes of certin
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(continued)
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Table 3 (continued)

WMethodology Advantages Limitations
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Skinfolds wsed to Sum of skinfolds used o estimate  Esinating body ft percnt from sum + Numerous cqustions vailabe using
prodctbody | body ft percentage using one of  of skinflds has applcation in some  difernt skinfold stes which can
Percntage many regrssion equations:cure. individuals and groups Gause confuson
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egresion aqustion that  populton-specific formulas for sex.  addiional emor due t0 ssumpions

approprate
Should be spesfc fo sex. age,spor,
and caliper used, if possbl: est
valdated equations nclude Jackson-
Pollock in male and female athetes
(against UWW)*' and the Lohman
equation in male collgia athetes™;
atenton should be paid to selecton
of valid equation

age, ethnicity and sport

which include that (3) hickness of
skinis constant and negligible, (b)the
skinfold has constant compressibilit,
©) body fat is normally distributed.
and (d) the proportion of ntemal to
extemnal fat is constant; most
equations based on total body density
measured by UWW

* Equations are population-specific and
need to be cross validated for the
group in question; methods not
Supported in those with obesity
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Table 3 (continued)

‘Methodology ‘Advantages imitations
Handheld ulrasound _ Ulirasound technology allows * Gool accuracy (0.1-03 mm)™ of + Subcutaneous adipose issue
(0 measure skinfold  measurement of uncompressad measurement of skinfold thickness but  thickness limied by plasticity of fat
hickness) subcutancous aipose tssue dependenton robe frequency and st and fumowed isue borders”

thickness" using hand-held
device

« Appropriate for field testing
 May be more accurate than calipers

* Technique and equipment may stll
be considered preliminary; both

because skin does not need to be Amode and B-mode equipment is
compressed. being tested
* Excellent intemater elibility in * Equipment more expensive than
athletes™ calipers”
* Databases and norms in athletesarein
development”
* One study suggested poor validity in
female ailetes”

‘Abbreviations: BM = oy mass, 1SAK = nernationa Scciety for the Advancerment of Kinanthroporetey SEE =standard cro of cstimate.
Note. Tistble summasizd he actorstat may inflacnceasscssment of individual albctes. For additional iformaton o te methodology of the proedures please s
e efernces of Wagncr and Heywand (1999, 2009 for zcneral body composition informstion and Sewsrt et . (2011 for nformstion o ISAK Intermational Sandaris

for Anthropometric Assessment
“Stewant etal. 01

=“Mullr et 2l 2013, 2016 "Wagner e o, 201 *Kopinski et al 2015

cross-validation studies in some athetic groups indicate it is no
better than anthropomelry for accurate and religble assessment of
body composition (Bentzur et al. 2008: Moon et al., 2008). Dual-
energy x-ray absorptiometry (DXA) requires an expensive scanner
and trained personnel, but offers the advantage of measuring lean
‘mass and bone mineral density as well as fat mass. Techniques such
as handheld ultrasound devices to measure skinfold thickness and
estimate body composition are becoming more widely available
but are still considered emerging techniques that deserve further
research. As outlined in Table 3, commonly-used body composi-
tion analysis techniques (Meyer et al.. 2013) have inherent limita-
tions that include methodological assumptions and measurement
errors (Gibson, 2005; Wagner & Heyward, 1999). Furthermore,
most_techniques have not been truly validated with cadaver
analysis (for obvious reasons) but are cross-validated against
underwater weighing (which has its own set of methodological
errors). Cross validation against the more preferred multiple com-
partment model or medical imaging techniques (magnetic reso-
nance imaging or computed tomography) have rarely been done.
The limitations and potential measurement error of a selected
technique are particularly important when performing serial mea-
sures to monitor changes induced by trainineg, diet or supplement
use. The series of studies performed by Peeters and Clacssens
(2009, 2011) and Nana and colleagues (20124, 2012b. 2013) using
the DXA and BODPOD, respectively, illustrte how changes in
clothing. hydration status, and meal consumption can impact
repeated measures (Table 3) and support the need for protocol
standardization (Nana et al., 2016).

: Biochemical

Biochemical tests, also refered 1o as biomarkers, provide an
objective and quantitative assessment of an athlete’s curent nutri-
tion sttus or recent nurient inake, and are especially useful to
validate other assessment components such as dietary assessment
(Lee & Nieman, 2013). Biomarkers help determine wha is hap-
pening intemally, ofien detecting nutrent deficiency long before
clinical signs and symptoms appear. Biochemical tests are grouped
into two categories: satic tests and functonal tests (Lee & Nieman,
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“Ackland tal. 2012; “Lee & Nieman, 2013 *Ballor, 1096; “Wager & Heyward, 1009;‘Pecters & Clcssens. 2009 “pectrs & Clcssens, 2011
“Lokman et al, 2000; Rodriguer- Sanches & Galloway, 2015, Nana et l.. 2016; 'inming ta. 1955; Sinning & Wikon, 1984 "Clark et a 2004; Mlle ta.

2013). Static biochemical tests measure the concentraion of a
nutrent or its metabolites in biological fluids (Gibson, 2005; Lee
& Nieman, 2013); whole blood. serum, and plasma are the most
frequently sampled fissues, but specific types of white blood cell.
urine, saliva, and hair are also used. Serum and plasma concen-
trations of nutrients tend to reflect ecent dietary itake or acute status
unless the nutrient is homeostatically regulated (e.g.. calcium or
sodium) or_buffered by extravascular sources (e.z. albumin
and zinc). The nutrient content of erythrocytes, on the other
hand. reflects longer-term nutrient status because their lfespan is
~120 days. Other biological fluids, including urine, can be useful
‘when there is a consistent relationship between nutrient intake/status
‘and excretion. Hair may prove useful for assessment of the status of
specific trace minerals (Wojciak et al, 2004),including zinc (Lee &
Nieman, 2013), but tis analysis s not yet common practice and can
be confused with “nutrient hair analysis” of more dubious validity

Functional tests of nutritional status, in contras, are based on
the ultimate outcome of the nutrient deficiency. which include
failure of the metabolic pathways or physiological processes that
rely on the nutrient in question. For example, they may measure the
activity of an enzyme that requires the specific nutrient as a
coenzyme (erythrocyte transketolase [thiamine], erythrocyte glu-
tathione reductase [riboflavin]) or the concentration of a metabolic
product that arises from reduced activity of a nutrient-dependent
enzyme (methylmalonic acid [vitamin BI2]) (Food and Nutition
Board of the Institute of Medicine, 1998; Gibson, 2005). Func-
tional tets also include physiological and behavior outcomes (c.g..
dark adaptation [vitamin Al, taste acuity [zinc]) (Gibson, 2005).
Some functional tests are nonspecific. meaning they indicate
compromised nutritional status but do not pinpoint the specific
nutrient deficiency (Lee & Nieman, 2013). For example, plasma
homocysteine is a sensitive indicator of folate status but may also
be influenced by vitamin B6 and vitamin BI2 satus (Food and
Nutrition Board of the Institute of Medicine, 1998).

In research, biochemical tests are used to evaluate the validity
of dictary intake methods to help evaluate whether an athlete is
‘under- o over-reporting food intake or is compliant with specific
nutttion or supplement intervention. For example, protein intake
assessed from a FFQ can be compared with 24-hr urinary nitrogen
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excretion, and reported/recorded sodium or potassium ntake with
241w urinary sodium or potassium excretion (Lee & Nieman,
2013), respectively. Compliance with calcium supplementation
can be tested by measuring urinary calcium in the firstmorning
void (Weaver, 1990).

Although biochemical tests are a valuable adjunct in the
assessment process, limiations of their use, especially in relation
10 their interaction with exercise or practcality of use in sports
setings, must be considered. Table 4 summarizes the best oF most
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‘commonly used biomarkers for key nutrients,their dietary sources.
and associated manifestations of deficiency. It is important to
recognize, however, thal reference ranges or cut-off points for
nutrient adequacy o deficiency. established in the general popula-
tion, may not be appropriate norms for the well-trained athlete.
Additional information is presented in Table 5 on biochemical
markers of iron deficiency. since it i the micronutrient most a isk
of suboptimal status in athletic populations. It i also important to
note that some biochemical markers of iron status are alered by

Table 4 Blomarkers for Nutritional Assessment of Protein, Fluid, Vitamins, and Minerals: Reference Ranges,

Dietary Sources, and Common Physical Manifestations

Dietary ‘Blochemical Marker Physical Limitations and

Nutrient __Sources® of Status. Reference Manifestation Precautions

Procin All meats, egas. Most common. Reference range. Weightloss, muscle  Markers go down wilh
milk, cheese.  measurest seum  Albumin 3448 gL wasting, loss of sres. Albumin buffered by
leguines, seléct albumin, ransthyretin - TTHY 10-40 me/dl subeutaneous fa, lrge extravasculr pool and
vegetables and  (TTHY]. pealbumin), For RBP and TF. diminished functional  not sensitve o changes in
arains ransfertin (TF), retinol reference ranges satus (muscle weakness): - acute satus; TTHY. TF,

binding protcin (RBP) determined by specific fuid accumulation in  RBP affected by staus of
boratory. issues often other nurients.

Fuid ‘Water beverages.  Common indicators:  Dehydration cutoffi  Decreased urine volume,  Limited research supporting
it and Serum Sodium, pasia  Poy < 295 Mok dark-yellow urine. dehydration cUoffs. P,
vegetables osmolality (o) rine Uy 1020 decreased skin wrgor,  sensitive to small changes

specific gravity (U, Upun < T00-800 mu/kg  weak, apid pulse elevated in hydration satus and

urine osmolality (U.r) respiraory rte, headache  considered best marker. U,
a0 Upe, mimic each other
but U, preferred because of
equiptment needs, cost,
echnical asistance, athlte
compliance, etc*

Vitmin A Egg yolk, ik, Most common Retinol: Early: reduced resisance  Plasma retinol reflective of
cheese, buter,  measure: plasma Deficient <07 pmollL 1o infecton, impaired  vitamin A stats only when
fonifed retinol’ Severely deficient arowth liver stores are severely
‘margarine, liver, 2035 ol Lae: night blindness  depletd or when in excess.
orange vegetables, Excess 35 pmoll  Excess: nusea, faigue,  RBP can be used as 2
green vegetables Carotene: headache, skin peeling,  sumogate forretinol: s kss

Defcient <15 ymolL.  jont pain expensive, not temperature

Excess >4.65 mollL or photosensitive” but i
influenced by inflammation
and malnutriton

Vitamin € Cious fruit,  Most common Serum or plasmat® Weakness.slow wound  Vitamin C requirmenis not
melon, berres,  measures: fasing  Deficient <114 umolL.  healing, biood vessel found to be higher in
tomatoes peppers, plasma or serum Low 11423 ymoll.  hemorrhages, atlets”, Cutolf for
broceoli, Brussels ascorbic acid (acute  Adequale >23 ol perfolicular petechise  defciency poorly defined
sprouts, cabbage,  status) and leukocyte  Mixed leukocyte® (becdingred spots around  in general popultion and
caulifiower.  ascorbic acid (issue  Deficient hai follce), bleeding  athlees. Women have
potatoes Storesy** <57 amol/10%cells aums higher vitmin C

Low concentration in tissues
ST-114 nmol10° cells and flids than men.
Adequue

>114 nmol/10° cells

ViaminD  Faty fih,cge  Valid measure: Deficient <50 nmollL  Unexplained muscle  Cutoffs fo insufciency/
yolk forifid  Serum 25OHID  Insuffcient <75 nmollL  weakness and pain. jont  suficiency and optimal
milk juice, Suficient >75 nmollL. pain. undue pain upon  somewhal controversial;
redyo-ea cemeal, Optimal >40 nmolL*  sternum and tbia pressure,  maore rescarch necded.
margrine®®, meat bowing of legs®
from sun-exposed Excess: hypercalcemia,
agriculure ftigue, constipation,
animals” nausea, vomiting. back

pain, headache,
forgetfulness

(continued)
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Table 4 (continued)

Dietary ‘Blochemical Marker Physical Limitations and

Nutrient __Sources® ___of Status Reference Manifestation Precautions

ViminE Nuts, seds,  Common measurer _ Deficient <116 umolLL _ Overt defcency rae:
vegeble and serum alpha- Adequate 142 ymolL.  subclincal defcincy
send oils, Tocopherol however,  Excess 5464 umolL.  diffiult o detect. Incease
margarine, green,  currently no suitble, RBC hemolysis,skeleal
leafy vegetables  practcal marker that ‘myopahy.

Telcts vitamin E dysunction (perpheral

ntake or st neuropathy.
spinocerchelar ataxia)
Excess: headache, atigue,
diamhea with megadoses

Vimin K KI: gren leay.  Common measure:  Adequate: Plasma Ovent defciency rare but
vegeubles,  plasma prothrombin  protrombin time provoked by long-erm
Brusels spous, time 1051255 Snibiotic use. Impaired
caulifioer, Inadequate Delayed  blood cloting, sy
cabbge, oher cloting ime brisin, easy leeding
Vegetables* liver, (2.2, nose bleeds,bleding
eqgs. fish, meat sums,blood in urinclstool.
mall amounts). heavy mensirual bleeding)

K2: femented Excess no known oxiity!
foods such as

fermented

vegetables, cheese

curds. matto

(fernenied

‘soybeans)"

BI (thiamine) Al meat Common measure:  ETKACH Poor thiamin status alters  ETKAC reflects adequacy of
(especially pork),  erythrocyte Normal =-1.0 by metbolism. by sors snd i ensiove
milk, s, whole- ransketlase actvity  Deficient >1.25 limitng conversion of 1o marginal hamine
arin and ariched coecient. (ETKAC)  Urinary Thiamine* Py 1o acey] Con defcieny 2 Tn indiiduls
breads and  (without v with added Poor saus (pyruvate and lacate  with adequate hiamine
comels, most thiamine) <133 amolld Sceumalte in blood and  saws, unary
Vegetable, s hiamine concentaton Low staus isues) concentrations efect dietary

in urine aso common 133-333 nmolld Late: Berberi. ke rathe than body.

Sensitve measure (polyneuri, bradycardi, - stores. With low stors, the
peripheraledema, muscle body conserves iaminé nd
endemess, neurological  urinary concentratons drop.
signs)

B Liver, eggs,milk,  Common measures:  EGRAC Sorenes and burming of  Urinary ribofavn is much

(nboflavin)  cheese, whole-  erythrocyte gluathione  Adequate <1.2 lips moulh, tongue:  more sensitve to riboflavin
rin and eriched reductase activiy | Low 1214 buming and itching eyes, ~ satus than seum or plasma
breadsand - coeficient (EGRAC)  Deficient >1.4 soars i nasolabial folds  concentrations of rboflavin.
comeals, green (without v. with added Urinary riboflavin g Cr
lealy vegetables  riboflain) and urinary Low staus

boflavin excreion ~50-72 nmallg Cr
expressed per ¢ Poor stats
creainine (Cr: <50 nmollg Cr
EGRAC increasingly

sed 35 index of

subelnical dfiiency

B3 (niacin)  All meat, liver,  Common measures  Urinary NMN ' Early: lassitude anorexia, A functional fest that relects
legumes. peanits urinay metbolits,  Good stats weakness. depression.  body sores not curently
peanut butier,  N-methyl- 175467 jmold digesive disubances,  avaizble. NMN relale for
hole-grain and  micotinamide (NMN)  Low staus aniety. and bty low intkes but decreases
enrched breads  and N-methyl-2- 58175 jmold Later: photosensitvity,  afe sgns sppear
ndcereils  pyrdone-s- Poor stats pellsgra (dirthea, 2-pyridone decreases to zer0

Cuboxamide (- <58 pmolld depressve psychosis,  before clinical Signs apper.
pyridonel ™ dermaiis skin ras,death)
Excess: flushing,iching,
rash, sweating
(cotinned)

138
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Table 4 (continued)

Dietary Biochemical Marker Prysical Timitatons and
Nutrient. Sources” of Status Reference Manifestation Precautions
B ‘Al meat viole _ Singe bes ndicator: PLP Dot glosis, N single ssesunent
(pyridosie gmin (gemand  plaua pyrdosal -, Indequse Stus chlloi (afmmaionof micke: maiple markersof
indiaed  Seuron lyer 5 phognate (PLP/%; 20030 mnal1’® i ongue and ). Saus provide bt
Compouns)  highes o et makers EASTAC depesion, conlion, st
concenraion). o unary - Good aus <L60  onylae sone,
s s, Apyionicacd, (it v by soure)  convublons deicency
Vegiubies some _ rymeyte sparae  EALTAC ey
pon it sy Good st <125
coftcen (EASTAO), Uriary 4 poxic acd
nd eyt slnin. Adegoe T
nmina iy 550 molld
Coincen EALTAC)
Bioin  Allmea liver, Best meaure:uiary Urinarybiotin Rare but could b caused_ Limied infomton n
Gagyok - biots nd bigin " Good s 8.7 nmolil by xcesive ke of . shees
efunes s, meibolls beer Uy bisorbiotn . egg whn; e,
Vigeubler - markr tan bood  Good St 11-39 nmold_ nases, and kit rshes
Concenmaionsy . Unnay
Yipdrisovaerc acid
Good s
B8 et
B2 Allea e, Commen Serumorplsma 12 Earysubly rduced  Because there is 10 “gokd
(oboomin) ik sggs, . measurements'.  Good sis copnive funcion’ . sundar.rsls o two
Chece. mional Senm o pasna ol 11840185 pmollL. Laes s, mictocytc o ot s should bt s
Jeasiotfoundn cobsamits, serum . Poor sats L1498 pnol.  Snenis, g, perpham o s s Toat
Pan foods - holouscobaanin 1 Semh MMA neaopity (mmonees,  cobalamin ofe lowe in
(cobsamin tansport  Poo Saus>280 ol nrve cell degenerion) o on o
i, ity o Plasna homocyseine Comatepineh A
Ceum tciyimalonic  Foo sats 510 ol s when both B12
S0 (DA i Holouanscolain I St B6 e b
plasma homocystcine®  Good status ‘Homocysteine increases
1950 it b 12 and e o
Fose  Grenlaly  Recommended  Poorstaus Ealy: incrssd ik for
\egeubls,  measiessenmor  Serim fole <7 ool neunl ibe defes i
efumes, most  pla foe RBC folae 05 nmollL  pregnsncy
s, eched et of moent P homacysine. Lags maceytc snenis,
breads and cerealsintake), and RBC folate. >16 pmolL® fatigue, anorexia, angular
(indicive of folate chloi, o,
e and long e insomia, palr o sin
oemion S, i mucous membranes®
P homacystcne
v 2 oncioml
Hemer
Cloline Mo, e, eggs. Common measures:  Good saus Rae Pl cholin ot s,
peini: i mos plsnscholine g P chline 7-20 umolL. does ot o il svere
Tttt ool Drogphaidykhaine P enceny ot
o mambrne et
Punolheric  Live, oll meas, Recommended  Urnary panotenic aid_ Rare Ftigue,snores,
ad milk g, meastres Good s o118 ol s, menl depresion
Togunce: whole  pantotbenc acidh and poor ttus <5 mmold*
s, ot
SCaeubies
Ciium  Milk yogut,  Common measure: 1o Physcal manfesaions Uiy calcum impocied
chec ke, spproprate gt of il o dett because by othr fcos (e, more
ol mip nd. i s 3. erum cacum i highly  ekcretod whe e Ca s
musard grehs, e somewhat vy low. Hgh: s dependet on
oy milk biack  sponsve o changes iniks nked 0 Jow bone iy sodi prowin,and
g mojsscs, i dery cacum; denity, ypennsion, . phosphons. Tngactd by
R fonied i vermght g e T D deheeny.
= i mp ndicsorof coutacion, micle
Complnce with camp, ey,
et Soppiment Comions
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Table 4 (continued)

Distary Blochemical Marker Physical Limitations and

Nutrient Sources® of Status Reference Manifestation Precautions

Chromium Liver and other_ Best Indicators; __ Urinary chromium Impired ghcose Urinary chromium & the
organ meas,  urinary chromium and  Good st lerance. purporied  beter bomarker due 0
oysters chesse,  plasma chromium 19384 nmolid disurbances in ft problems with analytical
Whol grans,  (urinary chromium ‘metabolism, weightloss, method for pasma
beer, asparagus represens rcent perphen neuropaty  chromium’

ity intake)

Todine Sea vegetables,  Recommended Urinary iodine’ Depressed thyroid gland  24-hr urine may be
fodized salt, not: measure: 24-brurinary  Mild deficincy acivity (cill, weight  logisically difcult in
oume salts, seaiodine along with 4-8 umolld gain, fatgue.dry coarse  aibletes, Spotrine efective
st andprocessed thyroid stimulaing Moderate deficency  hair and skin) impaired  only in populations.
Toods contain e homone, T3, T4, and  2-3.9 umold srowthderclopment
tono jodne  thymoid autoantibodies Severs deficiency Gvers enarged hyroid

2 molid slnd (goiter)

Iron All meats Several messures Serum fetin Genera: fgue, Presenly no consensus on
(especially red performed <15 ngimiL lightheadedness,anorexia,best markers. Many markers
meat, oysirs),  simulancousy provide Excess >150 ngiml.  pale skin and scera.  subjet o igh biological
legunes, nus,  bes assessment and  TIR >4.4 melL. Sevated heart e and domal varition and
scads, whole-  detemine stage of Refer to aboraory espirtory rte, dyspres,  analytical rros. Seum
grins, vegetabes, deicency (see specific vales for frin ofen clevated in
Black strap. Table 5)° other iron markers endurance athletes.’ Range
molasees. ded  Recommended of HGB values for
it measuress semum nonanemic athletes overlap

feritin (Isage 1), “with values fo ron
ansfertin saturaton, defciency. Normal HOB.
Serum iron transferin cutffs hgher at ahitudes >
ecepor, zinc 100 m and 5-10 gL lower
protoporphyrin, i atlees of Afrcan
hemglobin (HGE), descent.

hemlocri, mean

corpuscular vohume

Magnesium  Nut,sds, whole Frequent measures:  Good situs Muscle weakness, muscle No single avalabe est
grins,legumes,  serum magnesum: Urinary magnesium spasm, confusion.koss of _ sceuraely assesses
milk and yogurl,  ober tess include:  3-5 mmolld Sppeti: other magnesium saus. Serum
most vegetables  RBC magnesim,  Serum magnesium Deuromuseular. ‘magnesium concentraton
(including green  ionized magnesum in  0.74-1.07 mmolL gastoimestinal, and  has low sensiivity and
leafy-vegetabls)  serum and RBC. personaly changes  specfcty. Tests for

wrinary magnesium Gpathy, depresion.  biomarkers are cumbersome
‘with or without ora nervousnes, delirium,  and no rouinely used in
‘magnesium load hallcinations. clinical seting.

peychoss)®; suboptimal

s common. Overt

dehciency rare.

Excess: dianhea

Phosphorus  Allproein Common measure:  Refernce range: Dietary deficiency rare;  Serum phosphorus has low
products (meat, serum phosphorus Serum phosphorous excess posble with . sensitty and specifiy
‘milk, egs. concentration 0.87-1.45 mmol/L” supplementation, laxative:
legunes, whole sbuse. Incresed inary
ains), soft excreion o calium,
rinks. some. ‘magoesiumand potasium,
procesid foods bone pain, muscle

weakness. impaired
srowth low oxygen
delvery.?

Exces, impired calium
egulaion

Poussium Mot vegesbles  Common messure:  Reference range Possible clevated sk for
and fits potassum in 2-br 25-125 mmold’ hyperension, cardiac

e reflective of amhythmias, muscle
ety inake; weakness, resiraory
potasium in second Rilure, leus
Toid moming urine aso Exces: cardse
correlates with intake arthythmias
(contied)

150
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Table 4 (continued)
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Dietary ‘Blochemical Marker Physical Limitaions and
Nutrient Sources® of Status Reference Manifestation Precautions
Selenium  Met, scafood_ Common measure: _ Reference range Defciency: whiening of _ Low sensiiviy: reerence
coreals and grins, serum sclentum  0.58-1.82 umolL. il bds, muscle pin and. ranges not wel estblished.
daiy. nd frits weakness, los of pigment. Selenium sas highly
nd vegetbles of air and mais; Keshan' depending on selenium
disase (endemic concentrion of soil where
candiomyopathy): Kashin-  animal was aised or food
Bock disese (endemic  was grown.*
ostounthis)
Excess: nal and hai loss,
ki lesions, polyneurits
Sodium  Processed foods,  Common measure:  Reference range: Hyponatrenia, volume
st sodium in 24 urine  40-220 mmold' depletion, ight
reflctive of dieary headedness, cercbral
intake: sodium in edems. Deliiency very
second void moming are bt could oceur with
wrine alo coreltes excessive sweatng and
with intaket extremely low dieary
nake.
Excess: increased risk for
hyperension
Zine All meas, No available markers  Good status” Marginal: elayed physical Serum zinc mintained athe
Shelish provide relable  Sem znc ‘rowth, poor appette,  expense of issue zinc (.,
(epecially ndicatorsof zinc staus 107154 ol hypogeuta, impuired 3 bte indicator of zinc pool
oyers), diry  Common measures:  Urine mmune function, poor  depletion, i not influenced
products, s, serum zine 23184 ymolld ‘wound healng, by dieay zine and
Seads, whole- concentrationas well s Poor st hypogonadism decreased with stess,
‘s, legumes,  urine and hair Seum znc Excess impuired nfecton. and inlamation
Vegetables concentrations <107 molL. immunity, low DL, and increased with fsting’s
mpired copper Serum zne aso altred by
metabolism exercise

Sources Otenetal 2000; "Whie ctal 2012 Oppl
& Willi, 2010; *Alexander et al. 2017 Linus Paul
of the nsiie of Mediine, 1995; Deacon & Pec, 201

Table' 5 Blochemical Markers of Iron Deficlency

12005 Gibson, 2005;U.S. Cenees or Discase Control nd Prevention 1993
e Micronuien Informstion Cent, 2000-2017; Fischhach & Dunning, 2015; Food snd Nutiion Board
“Manore et al, 1903; "Lee & Nieman, 2013Sclhub et a. 2000.

ke 2005 Lason Meyer

‘Blochemical Marker and Direction

Stage ‘General Description of Change (1 or 1) With Deficlency”
T Tron depletion Progressive reduction in hepatic iron storage | Ferritin
1I: Iron-defcient erythropoiesis Iron stores exhausted; iron supply to RBC progressively | Ferritin
reduced | Transferin saturation
1 Serum iron
1 Soluble transferrin receptor
1Z0PP concentration
I Tron-deficiency anemia Complete exhaustion of iron stores, declining circulating | Ferritin
iron, frank microcytic, hypochromic anemia 1HGB
THCT
IMCV

“Ableviations: ZaPP =i protoperphyrin: HGE = hemoglobin: HCT = hematocrt MCY = mcan corpusculr
= Refers o clinicllaboraory specilc efeence ranges. Combined Souree: Gibson, 2005 Lee & Niaan, 2015; U, Cenlers for Discase Control and Prevention, 1008;

Zoller & Voge, 2004

acute or chronic exercise, and many may be increased by hemo-
concentration from dehydration or reduced by hemodilution when
there is an increase in plasma volume associated with endurance
raining or heat acclimatization. For example, feritn is an acute
State reactant and may be arificially raised in response 10 @
strenuous exercise session (Deakin & Pecling, 2015), whereas
zinc may be preferentialy stored in muscle aftr exercise training,
thereby lowering serum concentrations (Manore et al, 1993).

Therefore, care is needed to standardize the conditions ofcollection
of biological samples and o inerpre the results i the light o these
effects.

In undertaking biochemicaltets, a costbenefit analysis should
consider the practicality of sample collection and the potential
errors involved with sample collection, preparation, storage, and
methodological analysis (Gibson, 2005). Care must be taken o
‘complete collction of the appropriate sample within the consiraints

IUSNEM Vol. 28, No. 2, 201
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of the athlete’ training and performance schedule (.., fating blood.
collection timing in relation to rining or time of day. or random v,
24-h urine collection), avoid sample contamination (especially for
race minerals), prevent hemolysis of erythrocytes in whole blood,
Serum, or plasma before processing, and prohibit nutrient breakdown/
‘metabolism before analysis. Some biochemical tests may also be
altered by exercise and/or circadian variation and best collected i the
same time of day when the athlete is well rested and often fasted.
‘Additonally, corect laboratory protocols (sample collection chemi-
cals, centrifuge speed, storage temperature, and analytical technique)
will minimize errors that may make a laboratory value unusable s a
single or serial measure. In interpreting results, both cutoff points
(values associated with clinical or functional manifestations of
deficiency) and reference ranges (values derived from a sample of
healthy individuals) are used. Unfortunately, cut-off- points are not
available for all mutrents (Table 4). Furthermore, both reference
Sources are offen age-, sex-, race-, and laboratory-dependent and
relant on precision of analytical procedure. As mentioned earlier,
‘nonspecificity as well s poor sensivity are limitations o many
biochemical tests. For example, a test, such as mean cell volume
(MCV), may suggest presence of compromised nutritional tatus yet
lack the specifiity o pinpoint the deficient nutrent and/or determine:
‘whether the underlying cause is nutitional or pathophysiological. A
biomarker such as serum retinol or zinc concenration may not
decline uniil overt deficiency is present, lacking sensitvity s an
early nutrition marker. Biochemical markers are therefore best
assessed along with the other nuirition assessment methods.

C: Clinical

“The clinical assessment of nutritional status involves collection of a
detailed history. a physical examination, and the interpretation of
signs and symploms that may be related to compromised nutrition
Status or excess nutrient intake (Gibson, 2005; Lee & Nieman,
2013). The history should address the athlete’s recent and past
history. family history. and medication and supplement use. The
nutrition-focused physical exam can be done by the sporis dietitian
or altemately/additionally obiained from the physician’s exam.
A systems approach is recommended to ensure efficiency and
thoroughness (Demarest Litchford. 2017, with the eyes. mouth,
lips, tongue, scalp hair, neck, hands, fingemnails, skin, muscles, and
Joints being assessed for signs of nutrient deficiency (see Table 6)
(Academy of Nutrition and Dietetics, 2015). The exam should be
individually ailored and guided by information collected in the diet
and biochemical assessments (Demarest Litchford. 2017). Infor-
‘mation on general well-being, appetite, chewing, swallowing. taste
sensation, gastrointestinal health (ic., nausea, vomiting, diarrhea,
consiipation, bowel frequency and regularity, stool consistency).
Sleep pattems, and perceived metabolic/physiological improve-
‘men in response to training should also be collected. In female
athletes, information on the menstrual cycle and menstrual bleed-
ing pattems should not be overlooked.

‘Typically,the physical examislikely to be unremarkble; overt
deficiencies are rare in the healthy athlete, and subclinical deficien-
cies are difficult 1o detect from examination alone. Exceptions
include the presence of iron deficiency, disordered eating. or
long-term consumption of nutrient-poor fad diets. Many clinical
signs and symploms are also general and nonspecific (i.c., fatigue,
‘weakness, anorexia). and could resultfrom non-nutitional factors or
‘compromised status of any number of nutrients (Table 6). Moreover,
single nutrient deficiencies are rare; more common are the clustering
of nutrient deficiencies depending on food intake patterns. For

‘example, compromised status of folate, vitamin . and potassium
may be presen in an athlete who rarely consumes fruit or vegeables
‘whereas low satus of the B vitamins and iron could be observed in
an athlete following a low-carbohydrate, vegetarian diet.
Collection of detailed information on current medication and
dietary supplement (vitamins, minerals, herbal and sport supple-
‘ment) use, including the timing and duration of intake, and possible.
food-drug interactions s also essential (Deal & VanReken, 2017)
even in the healthy athlete. Food-drug interactions encompass
interactions between and among prescriptions or over-the-counter
‘medications and specific foods. nutrients, or supplements. These
interactions can in general change the effect of the drug. alter s side.
effects. induce toxicity. alter nutrient absorption or metabolism
(Deal & VanReken. 2017). or impact supplement tolerance and
effectiveness. The elite athlete may be taking medication for an
acute llness or chronic condition. which could interact with specific
foods or supplements consumed. For example, an athlete may be
taking tetracycline for acne. theophylline for asthma, ethinylestra-
diol as part of an oral contracepive preparation. or a corticosteroid
for an acute or chronic injury. An athlete may self-prescribe
Tagamet for heartburn, Allegra for an allergy, or take Tamiflu
for the flu”. Each of these medications, and a long st of ohers,has
the potential o alter nutritional status, or be impacted by dietary
factors including sports supplements. Table 7 summarizes common
food-drug interactions. including potential interactions with dietary
supplements, and highlights the importance of checking for such
interactions using reputable sources (Emst, 1999; Natural
Medicines, 2017; U.S. National Library of Medicine, 2017).

E: Environment

The collection of data on_ environmental, social, and lfestyle
factors that potentially influence mutritional status, as well as
supplement interest and use. may be undertaken within the dietary
assessment or clinical history but are highlighted as a separate
‘component i the A~E model. Specific data include information on
the athlete’s sociocconomic status, living amangemens, grocery
shopping and cooking abilites. transportation, training regimen.
education, culture, psycho-social support system, religious prac-
tices. and personal belief system. It s essential (o assess whether
the athlete is under financial constraints, has responsibilty for
srocery shopping and/or menu planning, has the time and basic
skills to prepare simple or complex meals, follows cultural or
religious practices that dictates fasting orrestricting certain foods or
supplements, or has personal beliefs that dictates food choice.
Specific examples of cultural, religious, or personal beliefs include.
not eating meat and dairy in the same meal (Jewish Orthodox), not
cating pork (Jewish Orthodox, Hindu, Buddhist), avoiding caffeine
(Muslims, Mormons, and Seventh Day Adventists). following
plant-based diets (Buddhists. Hindu, Seventh Day Adventists,
vegans, vegetarians, animal rights activists), eating in moderation
(Buddhists, Muslims) (Yadrick, 2017) and eating mostly local
foods (environmentalit, locavore). These beliefs can also impact
interest in dietary supplements or the desire to understand the
ingredients and sources used in supplement formulations.

In addition, the environmental component encompasses the
desirelabilty to change and barriers to change (Boosalis, 2010).
‘which may be assessed most readily using the transtheoretical
model of health behavior change (Table ) (Zimmerman et al..
2000). This assessment may be particularly useful in the sports
Settng because an athlete not yet considering the benefits of et on
performance and health will require a different effort to another

USNEM Vol. 28, No. 2, 2018




image17.png
Nutition Assessment in Athletes

153

Table 6 _Clinical Indicators of Nutrient Deficlencies Important for the Nutrition-Focused Physical Exam

‘Other Possible Non-nutrtional
Body System __ Expected Outcome ___Signs of Malnutrition Causes
Scalp hair ‘Shiny, fiem in scalp Easily pluckable (PEM),sparse hir protein, biotn,zinc), _ Excess bleaching, coloring:
transverse depigmentation of hair (cyclic PEM, rare),  chemotherapy or radition therapy
corkscrew hars (copper, vitamin C), dry, course, receding
hairline (iodine)
Eyes Bright, clear conjunctive Pallor (pale color) of conjunctiva (iron): spots,dryness,  Allergis, non-nutitional anemia,
covering white sclera eyes night blindness (vitumin A)
adjust casily to light
Lips ‘Smooth, pinkish Dry, cracked or with sores in comers (e.g., angular ‘Sunburm, windbum, lp licking,
cheilosis) (B vitamins) excessive salivation
Mouth Pinkish-red tongue Glosits, general (olate, B6), scaret, raw or “beefy”  Certain medication ide effects, poor
(without swelling). sense  tongue (riboflavin, niacin, B6, olate, vitumin B12; lick  dental hygiene, periodontal disease:
of tase, gums without  tonguelatrophic ingual papille (iboflavin, niacin, folate,
bleeding, sweling or pain,  vitamin B12), protein,iron, lack of taste (znc), bleeding,
teeth with normal enamel  retracted gums (vitamin C), white spots or motting of
and without spottng teeth (excess fluoride)
Neck Noenlargements of parotid  Thyroid nodule or enlarged thyroid (iodine, selenium),  Goiter from non-nutritional cause;
or thyroid glands enlarged parotid (PEM, bulimiz) ‘mumps, stones, tumors
Nails ‘Smooth, firm, pinkish- Pallor of nail beds, spoon-shaped nails (iron, possibly  Exposure of nails to damaging
color BI2, folate), transverse rdging (PEM) chemicals
Skin ‘Smooth, firm, good color  Reduced skin turgor (dehydration. fuid ‘Non-nutrtional dermatits or skin
intake), dry rough, (iodine) with lack of fat under skin  rash, poor skin care, disbetes
(essential aty acids, PEM, B vitamins), scaling (essential  melitus, medication side effects,
fatty acids, vitamin A, inc). pigmentation, desquamation  aging
of sun-exposed areas (iacin), kin rash (niacin, B6).
dermatis, general (B vitamins). follcular hyperkeratosis
(vitamins A and C). perfollcula petechiae (vitamin C).
easy bruising/purpura (vitamin C and K), cellophane
‘appearance (PEM), poor healing of cuts and wounds
(PEM, vitamin C, zinc), skin peeling (excess vitamin A)
Bones and joinis  Normal anatomy Unexplained joint pain, bending of ribs, epiphyseal
swelling, bow legs (vitamin D)
Neuwromuscular  Normal muscolature with  Unexplained muscle pain (vitamin D), unexplained Injury, nevromuscular disorders
0 pain or newromuscular  weakness (PEM, magnesium, phosphorus, vitamin D),
dysfunction ‘undue pain with stemal or tibial pressure (vitamin D).
muscle cramping, tetany (magnesium, calcium),
myopathy (vitamin E). peripheral neuropathy (c.z.,
‘weaknes, paresthesi, aaxia), decreased tendon reflexes,
fine tactil, vibratory and position sense (thiamine, B12,
excess or insufficient pyridoxine, vitamin B),
spinocerebellar ataxia (vitamin E)
Newological ~ Nommal Headche (vitamin A excess, dehydration), dementia  Non-nutitional neurological
(niacin, vitamin B12), peripheral, vibratory sense and  conditions, aging

positon sense (thiamine, BI2, excess or insuffcient
pyridoxine, vitamin E); general neurological dysfunction
(vitamin E)

Note Tble outlines common s and symptoms of malautiion. Uless otherwis specild, muten(s) provided inparcbess s mostprobably caus of marginal nake/

utrien deiiency. PEM = protin encrey malnuiion.

Compiled sources: Gibson, 2005; Lee & Niman, 2013 Ottn et a, 2008; U.S. Centes for Discase Contol and Prevention, 1995

who desires dictary change but needs strategies 10 do so. An
athlete’s stage of change may be determined by careful listening
(partcularly conceming the athlete’s reasoning for secing the
dieitan) or by providing the athlete with a “readiness to change
ruler” (Zimmerman et al., 2000) o formal questionnaire (Pekmezi
etal., 2010). To our knowledge, however, ools specific (o sports
nutition have not yet been developed. Ovral,this information
helps the sports dietitian recognize that the purpose of a single
encounter i not o get the athlete o change behavior b to identify
their stage of change and engage the athlele in the process of

moving 1o the next stage (Clement, 2008; Pekmezi et al, 2010;
Zimmerman et al., 2000), whether that be eating more fruit timing
dietary intake 1o exercise, o incorporating dietary supplementation.

Conclusion

Nutitional assessment is an important first step in advising ath-
Jetes on ditary strategies that include dietary supplementation.
and in evaluating the effectiveness of such approaches. Dietary
assessment is the comerstone of this, but should be performed
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Table 7 Common Food-Drug Interactions of Potential Concern In Some Athletes

Interaction

‘Expected Consequence

‘Advice for Athiete

‘General Dietary Factors
Alcohol and specific drugs metabolized by
liver cytochrome P-450 system

Black pepper and Allegra (antiistamine)

Coffee (caffeine) and certin thyroid (and
other) medications (levothyroxine)

Fad diets (such as alkaline ash diet) and drugs
that are weak acids or bases.

Low-carbohydrate, high-proten dit and
theophyline (antiasthmatic)

Grapefruit and seville oranges (in marmalade)
and specific drugs of all categories and some
herbal supplements tha are metablized by a
Specific intesinal cytochrome P-450 enzyme
(CYPAY)

‘Tea and theophylline (antasthmaic)

Nutrient-Specific Factors
Calcium and antbiotics including etracycline
and ciprofloxacin

Calcium, iron, zinc, foic acid, and vitamin
B12 and gastric acid secretion inhibitors
(e H2 blockers, proton pump inhibitors,
Tagamer)

Calcium, magnesium, potassium along with
Sodium and diureties

Folate and oral contracepiives

Fat soluble vitamins, folate, and vitamin BI2
and cholestyramine (antlpidemic)

Fiber and tricyclic antidepressants or certain
antibiotics

Sodium and lithium (antimanic)

Tyramine-containing foods (e, aged
cheeses, cured meats, fermented vegetables)
and monoamine oxidase inhibitors
(antidepressans, some ani-infectants) and
Yohimbe (performance enhancer)

Vitamin B6 and certsin tuberculosis drugs

Vitamin D and specific drugs (e.g.
anticonvulsant, corticosteroids, Tagamet,
theophylline, thiszide diuretics, and certain
stting)

Decreased abilty o break down drug; can 1
risk of toxicity. May also 1 risk of iritation/
damage o G tract

Piperine in pepper 1s potency of medication

Coffee s sbsorption of medication

Drugs that are weak acids or bases are resorbed
inrenal tbule inthe nonionic stat; achange in
urinary pH by extreme diets may aler the
‘amount of drug in the nonionic Stte that may
for | drug resorption and altr drug toxicity and.
effectveness, respectively

Increased liver metabolism of drug which
decreases effectiveness.

Furanocoumarin in grapefruitSevilke oranges
inhibis activiy of CYP3A4 that metabolizes
the drug; thi 15 drug availabilty and risk of
drug toxicity

Tea s action of drug

Chelaton reaction between mineral and med-
icaton reduces absorption of mineral and drug
Reduced pH in gut alters cleavage from dietary

Different classes of diuretcs aler renal
absorption of these minerals and can lead to.
increased losses of calcium, magnesium, or
potassium

Oral contraceptives impair folate metabolism
(mildly) and decrease markers of folate and B12
staus.

Drug |5 absorption ofvitamins A, D, E, K, and
‘most likely folate and B12

Interaction of iber and drug in intesines 1s
drug absorption

Lithium s tied to sodium resorption in renal
twbules. High sodium iniake 1s lthium
excretion and drug effectiveness. Dehydrtion
or low sodium intake s lithium resorption
and potential for drug toxiciy.

Drug and herb prevent breakdown of tyramine
which i a vasoactive amine. Can result in
Severe clevations of blood pressure
(hypertensive criss).

Drug blocks conversion (activation) of
pyridoxine to pyridoxal5-phosphate (important
for protein metabolism)

Anticonvulsants, cofticostroids, Tagamet, and
theophylline result in decreased vitamin D
status whereas thiszide diuretics, Atorvastati,
and Rosuvastain increase vitamin D

‘Avoid alcohol while taking certain
‘Supplements and medications

Avoid heavy spicing with black pepper while
on antihistamine

‘Consume medication and coffee several hours
apart
Discuss with physician

Discuss with pharmacist or physician
‘Avoid grapefruit completely (effects of a
Single glass of uice can last >72 hr)

Consume medication and teas several hours
apart

Take>2 hr apant

Consider MVL altertiming of medication with
meals

Increase dietary intake or consider MV

Ensure adequate folate intake; consider MV
MV recommended

‘Consume medication and fiber-containing
foods several hours apart

Diet with consistent sodium intake; avoid
dehydration

‘Avoid foods containing tyramine

Monitor satus

Monitor satus
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Table 7 (continued)

Nutition Assessment in Athletes 155

Interaction Expected Consequence ‘Advice for Athiete
Herbal Supplements and Ergogenic Aids.
Creatine and drugs that are potential Because creatine might adversely affect renal  Monitor use of creatine when taking

nephrotoxins including the broad spectrum
antibiotics ampicilin, gentamycin,
cyclosporine, and tobramycin and nonsteroidal
at-inamitory dogs incuding ot
indomethacin, and numerous others

Caffeine and bitter orange (and other herbals
that may raise blood pressure)

Caffeine and both echinacea and kudzu

Echinacea, labrador tea, goldenseal, chai hu
and Tamifiu

Ginger and ginseng and specific medications.

Resveratrol (large quanities) and many
‘medications

‘Whey Protein and tetracycline and quinolone
antibiotics

function there is some concern (not yet shown)
that combining creatine with potentially
nephrotoxic drugs might have additive harmful
effects on kidney function.

Caffeine in combination with bittr orange can
e blood pressure and heart rat in otherwise:
healthy, normotensive individuals. The effectis
though to increase risk of adverse:
candiovascular events,

Echinacea (400 mg daily for 8 days) and kudzu
(amount not specified) seems 1 inhibit the oral
clearance of cafeine: effect thought (o be dueto
the inhibiton of cytochrome P450 142
(CYPIAY) enzyme, which is involved in
caffeine metabolism.

Herbs have potential to |potency of Tamiflu.

Herbs have poteniial o aise blood pressure and
‘may alertoxicity of drugs thathave similar side:
effecs.

‘Supplementation with resveratrol enhances
potency of some drugs.

Theoretically, use of whey protein with certzin
antibodies might decrease drug and calcium
absorption. Whey protein contins minerals
that might bind antibodies in the gut.

‘potentially nephrotoric drugs.

Avoid use of these herbs with caffine.

Avoid use of these herbs with caffine.

Avoid use of herbs when taking Tamiflu.

Discontinue herbal supplementation.

Check for interactions with cerain drugs.

‘Consume whey protein and these antbiotics
Several hours apart.

‘Compiled soures: Deal & Vaneke, 2017 Notural Medicies, 201

" Shojania, 1982,

Table 8 Overview of Stages of Change and Appropriate Education Strategles for Each Stage

Stage Brief Description Strategy
‘Precontemplation_ Athlete not even considering change or in denial; does not _ Educate on risks versus benehits and positive oulcomes
believe issue applis to himvher; believes consequences are  related to change
ot important or serious
Contemplaion  Athlete ambivalent about change: athlete weighs costs versus  Help athete identify barriers and support systems and
benefits of change and barriers to change (tme, extra work,  address concers and misconceptions
giving up favorite foods, etc)
Preparation. Athlete prepares to experiment with small changes ‘Work with athlee to develop realisic goals and timeline for
change, provide positive reinforcement
Action Athlete takes definiive action to change Provide positive reinforcement and specifc ideas/traegies
Maintenance and  Athlet strives to maintin new behavior over time Provide encouragement and support and specifc ideas/
relapse prevention Strategies as needed

‘Compiled soures: Peetes & Clacsens, 2009, Zimmerman et al, 2000,

‘within the context of a complete evaluation of anthropomeric,
biochemical, clinical, and environmental components. Collection
of dietary intake data can be challenging with the potential for
significant eror of validity and reliability at all stages, including the
dietary recall and food recording by athletes, coding of data by
dietitians, estimation of nutrient composition using nutrient food
tables and dietary software programs, and expression of data
relative 1o reference standards (i.c., eating guidance systems and
DRIS). However, there are also limitations in the methodologies
used to complete anthropometric assessment and biochemical
analysis, as not all nutrients have practical and reliable markers
of nutitional status, and few have reference norms for the

wellrained athlete. Establishment of such reference norms for
wellrained athletes should be a future rescarch priority. An
assessment of clnical signs, environmental factors, and potential
food—drug interactions can complet the task. Overall, the assess-
ment process can help the athlete understand that supplement ntake
cannot reverse poor food choices and an inadequate diet, while a
‘well-chosen dit can ensure maximal benefi from supplementation.
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