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Abstract: Background: Nutritional software applications are tools for professional care. These ap-
plications allow the management of relevant information, facilitating and speeding up the diet treat-
ment, and are designed for a general population with potential nutritional problems. The aim to
establish the degree to which existing nutritional software in Spanish covers the nutritional assess-
ment aspects that dietitian needs to manage the nutritional care process (NCP). Methods: A descrip-
tive-comparative study of four open-access and/or trial version nutritional software applications
was performed, focusing on the informational content that must be recorded by the dietitian when
performing a nutritional assessment. The usability and usefulness of the NCP were analyzed by
means of a dichotomous scale (yes/no) and a five-level Likert scale (very complete, complete, basic,
poor, very poor). Data collection was carried out from December 2018 to April 2019. Results: The
software applications collect personal data in a very intuitive way, and with respect to the nutri-
tional assessment, the applications generally comply with the collection of the basic information
necessary for subsequent dietetic planning and are complete in the coinciding items, especially in
Dietopro® (Valencia, Spain) and Easydiet® (Navarra, Spain). Conclusion: The applications are gen-
erally adapted to the ADA and BDA specifications, though the information is dispersed and without
a sequential order for professionals.
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1. Introduction

The vision of nutritional care has evolved over the years, from a purely biological
orientation to the present day, when it is considered a preventive health treatment that
encompasses a multifactorial context that influences the individual [1,2]. However, a key
aspect of establishing a pertinent nutritional diagnosis and its timely treatment is found
in the application of the nutritional care process (NCP) by the dietitians [3]. This process
was standardized by the American Association of Dietitians, currently the American
Academy of Nutrition and Dietetics (ADA), in 2003 so that all professionals in this field
had a common frame of reference on how to perform their healthcare [3]. The NCP was
also described in the UK, for the first time, in the curriculum learning outcomes published
by the Board of Dietitians in 2000 and in the Standards of Competence established by the
Health and Care Professions Council (HCPC) since 2007 [4]. In both references, the pro-
cess is constituted of four well-differentiated phases, arranged sequentially and which
feed into each other: nutritional assessment, diagnosis, intervention (although the British
Dietetic Association, BDA, subdivides it into two stages: strategy and implementation),
and nutritional monitoring or evaluation [3,4]. This frame of reference must be visible in
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the care records used by the dietitian [5]. Records are an essential element of intra- and
inter-professional communication, facilitating the documentation of the professional con-
tribution to the health of the person-population and contributing, as a source of primary
information, to research and the training of new professionals [3,6].

In recent years, advances in information and communication technologies (ICT) have
become relevant in the field of health in general and, specifically, in the design of records
of healthcare, as opposed to paper-based data collection [6]. Computerized registries have
facilitated simultaneous and continuous multidisciplinary care, using a single clinical reg-
istry, although the different professionals do not coincide in place and time [7]. Immediate
access to relevant patient data makes the process of the evaluation of results after dietary-
nutritional treatment more effective [3,8-10]. Likewise, the evolution of ICT has led to the
development of software applications aimed at direct professional-patient communica-
tion outside the outpatient setting [5]. These complementary tools facilitate a dynamic
interaction in the follow-up, with reduced time intervals, oriented to a response-stimula-
tion in order to achieve greater adherence to the therapeutic indications; for example, us-
ing a mobile device to access an application to self-prepare or track the weekly diet plan
[11]. This is also practical for dietitians, as they can more objectively individualize the
treatment and take advantage of face-to-face, in-office interaction to focus on the most
critical aspects of compliance [10].

Although computer applications improve the analysis of nutritional data, the simple
accumulation of data does not per se lead to better care [8]. The quality of the nutritional
assistance is related, as observed in the Improvement of Education and Competencies pro-
ject in Dietetics (IMPECD) [9], with the collection of data in the initial assessment, the
selective follow-up adjusted to each circumstance, the evaluation of results based on the
established objectives and according to the planned interventions, and the report of the
developed care. It must not be forgotten that in each phase of the nutritional care process
(NCP), it is essential to select and apply the appropriate indicators to carry out a good
nutritional study [9]. Therefore, these essential blocks of information should be present in
any electronic record developed to document the care provided by dietitians. The elec-
tronic records act as a useful tool for the professional. The software allows the collection
of a large amount of information (data of food and nutrition-related history, anthropo-
metric measurements, biochemical data, medical tests). This information, as Kight et al.
point out, can be included in structured data formats (more precise and concrete, in a fixed
field, through can include checkboxes, dropdown lists, and radio buttons) and in unstruc-
tured data formats (in a field like a free narrative text). This essential information is inte-
grated, and it can be easily retrieved for reports, flowsheets, or graphs [12], which facili-
tates the analysis and comparison of patients’ dietary records, thus streamlining the care
process, reducing possible errors in the calculation of nutritional needs, and facilitating
the updating of data [13].

However, these electronic registers are pre-established templates, a set of fields that
is, the general register of a database —which respond to the prevailing needs of the general
population and follow generic guidelines [14]. Therefore, these aspects must be placed in
the context of the current offer. However, Spain and some countries as Belgium or Slove-
nia do not have validated methods to guarantee nutritional attention based on scientific
evidence, as it happens in other European countries as the UK and also in the United States
or Canada [4,15-17]. Those countries have the NCP and a standardized language (SL).
This underlines the importance of carrying out a study about how these software applica-
tions can help us to develop a methodology and a common SL to work in concordance
with other dietitians around the world [18].

The aim of this work is to establish the degree to which existing nutritional software ap-
plications in Spanish cover the nutritional assessment aspects that dietitians need to manage
the nutritional care process for users and/or patients, as well as the usefulness and the usability
of the software.
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2. Materials and Methods
2.1. Study Type and Study Population

A descriptive comparative study of the available nutritional software in Spanish
(Dial® (Madrid, Spain), Menu Planner® (Barcelona, Spain), Diet Creator® (Barcelona,
Spain), ODIMET® (Santiago de Compostela, Spain), Dietopro® (Valencia, Spain),
Easydiet® (Navarra, Spain), Nutrium® (Braga, Portugal), and Equilibra® (Quito, Ecuador)
was carried out. Those that met the criteria of open access and/or trial version formed the
study sample (Dietopro®, Easydiet®, Nutrium®, and Equilibra®).

2.2. Study Variables

The definitions of the conceptual and operational variables that delimited this study
were:

e NCP registration: In this case and based on both definitions of the medical subject
headings [19] and the law 41/2002 [13], it was considered that the NCP records are
the documentary support that allows collection of all the data and information that
are necessary, and mandatory for health professionals, to record the professional ac-
tions carried out in each phase of the care process according to the ADA and BDA:
nutritional assessment, diagnosis, intervention, and nutritional monitoring or evalu-
ation. This record must meet certain requirements, such as those stated in the Pablo-
Rocano study [20]: they must be “complete, timely and pertinent, the information
must be clear, concise and orderly to allow efficient analysis. These conditions were
evaluated using a template (Appendix A).

¢ Nutritional assessment: Nutritional assessment is the first phase of the NCP [3,21].
Within this system, its purpose is to obtain all the relevant information needed to
identify the nutritional factors that affect the nutritional and health status of the pa-
tient, as well as the possible causes of deterioration [22]. Nutritional assessment was
operationally defined, based on the blocks highlighted by the ADA [3,21], specifically
by the presence of predetermined items (structured data formats) or spaces (unstruc-
tured data formats) to record data and information concerning the: reason for the
consultation, family history, personal history, food supplements, sports supplements,
gynecological aspects, physical examination, clinical data (medical and biochemical),
anthropometry, dietary history, social habits, records, physical activity (Appendix A).

e  Software utility and usability: The ISO 25010 standard defines usability as the “ability
of the software product to be understood, learned, used and attractive to the user,
when used under certain conditions” [23], while utility is the feature through which
the set of components of a system is organized to provide efficient solutions to busi-
ness needs from the perspective of computing. Taking these definitions as a reference,
the utility of the software for clinical practice was assessed in this pilot study using a
Likert scale (defined in the Data collection instrument section) and the usability was
assessed through the subjective opinion of two evaluators after having studied the
different software.

2.3. Data Collection Instrument

A data collection form was developed using the Office® Excel datasheet; it included
the operational variables of the initial nutritional assessment (Appendix A). This instru-
ment was divided into two blocks: (1) data necessary for the identification of the pa-
tient/client within the software and (2) data that include the initial nutritional assessment.
To measure the utility and usability of the nutritional assessment, two scales were applied.
First, a dichotomous scale was used to check whether the items to be studied were present
or not. Second, a Likert scale with five levels of assessment was applied to determine the
degree to which the variables represented in the software facilitated the recording of the
precise information for the dietetic-nutritional care of athletes. The scale established is
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shown in Table 1; each level of the scale was defined to maintain a homogeneous criterion
for data collection.

Table 1. Levels and requirements to apply a Likert scale.

Level Valuation Criteria

Complete The indicator appears with most of the essential data

Nearly com- Basic indicators appear
plete
Basic Only the item or a text box appears
Poor The selection criteria are limited, and the information cannot be extended or
modified
Very poor The item is missing

2.4. Data Collection Procedure

The data were collected by two evaluators, using a form, from December 2018 to June
2019. A dummy patient was created within the different software when registering the
client in the first consultation. The items were divided into two well-differentiated sec-
tions: in the first, personal data were verified, and in the second, a nutritional assessment
was performed. Data were collected for the coincident variables that, as a minimum, had
to coincide in two of the analyzed software. The nomenclature used to name the different
software analyzed was Dietopro® (Di), Easydiet® (Ea), Nutrium® (Nu), and Equilibra®

(Eq)-

2.5. Analysis of Data

A qualitative comparison of the studied software was developed by a group of four
expert evaluators to determine if they included the information blocks required by the
ADA NCP. The items described in Appendix A were verified as coincident in order to
make a subsequent comparison of the computer software.

3. Results

The different software applications provide a complete and intuitive template for re-
cording a patient’s personal data, except for the Equilibra® software, which has a very
poor record for such data. In the nutritional assessment section, when comparing the
items provided by the software with respect to the information blocks established by the
ADA, the biochemical data in Easydiet® and Equilibra® stand out as a basic, being poor or
very poor in the other software. Regarding the anthropometric data, the items provided
by Easydiet® and Dietopro® give a very complete coverage regarding the indication of the
ADA. In this nutritional assessment section, the physical activity items in the Easydiet®
software also stand out, with a very complete coverage (Table 2).
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Table 2. Coverage of the coinciding variables of nutritional assessment of the records of the software analysed with respect to the ADA indications.
Complete Nearly Complete Basic Poor Very Poor
Reason for query Ea-Nu Di Eq
Family background Ea Nu Di Eq
Obesity Ea-Di Nu-Eq
Personal background Ea-Nu DI-Eq
Current diseases Ea DI-Nu Eq
Other diseases Ea DI-Un Eq
Pharmacology Di-Un Ea-Eq
Gynaecologic aspects Ea Di Nu-Eq
Current pregnancy Ea Di-Nu Eq
Clinical data Ea Di-Un Eq
Medical report Ea Di-Nu-Eq
Biochemistry Ea-Eq Di Nu
Total cholesterol Ea-Eq Di
Hdl Ea Nu Di-Eq
Ldl Ea Nu Di-Eq
Triglycerides Ea Nu Di-Eq
Anthropometric data Di-Ea Nu Eq
Weight (kg) Di-Ea Nu-Eq
Stature (cm) Di-Ea-Nu Eq
Mid-upper arm circumference (cm) Di-Ea-Nu Eq
Mid-arm muscle circumference (cm) Di-Ea Nu-Eq
Forearm circumference (cm) Di-Ea Eq Nu
Waist circumference (cm) Di-Ea Eq Nu
Hip circumference (cm) Di-Ea-Nu Eq
Subscapular skinfold (mm) Di-Ea-Nu Eq
Chest skinfold (mm) Di-Ea-Nu Eq
Auxiliary skinfold (mm) Di-Ea-Nu Eq
Suprailiac skinfold (mm) Di-Ea-Nu Eq
Abdominal skinfold (mm) Di-Ea-Nu Eq
Mid-thigh skinfold (mm) Di-Ea-Nu Eq
Comments Di-Ea-Nu Eq
Blood pressure Di-Ea-Nu Eq

Dietetic history and social habits



Appl. Sci. 2021, 11, 534 60f 16
Allergy Di-Ea-Nu Eq
Intolerance Di-Ea-Nu Eq
Snacking Ea Di Nu-Eq

Registrations B-C Di-Eq
Consumption Di Ea Nu-Eq
Alcohol Di-Ea Nu Eq
Tobacco Di Nu Eq Ea
Physical activity
Intensity Di-Ea Nu-Eq
Type Ea Di-Nu-Eq
Frequency Ea Di Nu-Eq
Duration Ea Di Nu-Eq
Di: Dietopro®; Ea: Easydiet®; Nu: Nutrium®; Eq: Equilibra®.

Globally, and according to the evaluation criteria, the software includes the following information: Dietopro® had a coin-
cidence >70% in the informative blocks of previous pathologies, anthropometric data, and habit records. In Easydiet® a similar
coincidence was found for the family history, previous pathologies, and physical activity sections. In contrast, Nutrium® and
Equilibra® did not cover these informative blocks. The program with the most matching items was Easydiet® and the one with
the most non-matching items was Equilibra®. Regarding the physical activity and habit records, Easydiet® had more matching
items in these sections than the rest of the software applications. These results can be seen in Table 3.

Table 3. Assessment of matching and mismatched items.
Nutritional . . . . . Anthropometric Dietetic History and . . . .
Assessment Family Background Prior Disease Biochemical Data Data Social Habits Register Physical Activity
% . % . % % % . % . % . % %
MI %o MMI MI %o MMI MI MMI MI %o MMI MI %o MMI MI Yo MMI MI %o MMI MI %o MMI
Di 6(1)/0 33% (2) 33% (2)  67% (4) 75% (6) 25% (2) 2% (1) 98% (46) 1(0;)5)/0 0% (0) 50% (10)  50% (10) 25% (3)  75% (9) 43% (3)  57% (4)
Ea 3(?;)/0 67% (4) 1(()2)/0 0% (0) 88% (7) 13% (1) 19% (9)  81% (26) 60% (21)  40% (14) 50% (10)  50% (10) 58% (7)  42% (5) 86% (6)  14% (1)
Nu 3(32)/ 67% (4)  17% (1) 83%(5)  50% (4)  50% (4) 9% (4)  91%(43) 37%(13) 63%(22)  15%(3) 85% (17) 42%(5) 58%(7) 0% (0) 1(()%/"
Eq ((]0/;) 100% (6) 0% (0)  100% (6) 13% (1)  88% (7)  13%(6) 87%(41) 11%(4) 89% (31)  10%(2)  90% (18) 17% (2) 83% (10) 43% (3) 57% (4)

MI: matching items; MMI: mismatched items; Di: Dietopro®; Ea: Easydiet® Nu:

Nutrium®; Eq: Equilibra®.
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When registering the patient, Dietopro®—as opposed to the rest of the software ap-
plications, which request only personal data—incorporates the possibility of assigning a
photograph to its electronic file so that the dietitian can quickly recognize the client by
their personal photograph. In addition, Dietopro® includes a photographic assessment op-
tion more focused on the nutritional monitoring part, where—through a series of photo-
graphs—the variation in body composition during the nutritional treatment can be as-
sessed. Any private data of the registered user must comply with the regulation of general
data protection regulation. Dietopro® is the only software application that includes an ex-
press written consent that must be filled and signed by the customer before the nutritional
treatment. With the other software applications described, the professional must guaran-
tee the protection of the data to comply with the law.

Another aspect of these software applications to highlight is the way of entering bio-
chemical data. In Dietopro® the analytical data are scanned, thus obtaining the digitized
document, but neither this document nor the way of entering the data can be modified.
The only option that this software allows when uploading these data are a text box to
leave the observations that the professional considers convenient. While Easydiet® and
Nutrium® include, by default, a limited number of biochemical items in a text box format,
these items are not expandable or modifiable. Hence, that the user can understand the
data, the Easydiet® software provides several downloadable files with templates on the
interpretation of biochemical parameters and requests for blood/urine tests.

The most notable item in the section on dietary history and social habits is the record
of allergy and intolerance. In case the client did not specify it or mention it to the dietitian,
the software applications, except Equilibra®, all have a section to enter this information.
With reference to the items on dietary records, the only software application that re-
quested information on this subject, through a 24 h reminder, were Easydiet® and Nu-
trium®.

To compare the software, percentage values were calculated according to the Likert
scale applied to the coincident variables that appear in at least two of the software. To
avoid redundancy, only the matching items will be referred to. It should be noted that in
Dietopro® 49% of the items were very complete, 21% were basic, and 14% were poor. In
Easydiet® 70% were very complete, 2% were complete, and 23% were basic. Regarding
Nutrium®, 26% were very complete, and 28% were basic; and in Equilibra® 9% were poor,
and 28% were very poor. Concerning the items that were very complete, the difference
between the software with the highest percentage (Easydiet®) and the software with the
next highest percentage (Dietopro ®) was 21%. These results can be seen in Table 4.

Table 4. Assessment of the matching variables according to Likert scale.

Matching Variables =~ Complete = Nearly Complete Basic Poor Very Poor
Di 49% (21) 0% (0) 21% (9) 14% (6) 9% (4)
Ea 70% (30) 2% (1) 23% (10) 0% (0) 16% (7)
Nu 26% (11) 0% (0) 28% (12)  16% (7) 5% (2)
Eq 2% (1) 0% (0) 5% (2) 9% (4) 28% (12)

Di: Dietopro®, Ea: Easydiet®, Nu: Nutrium®, Eq: Equilibra®.

Items that were not mentioned in any of the software for the nutritional assessment
were: physical examination; previous pathologies of the patient/client; nutritional supple-
ments; sports supplements; and pharmacology, this latter item only being available in the
pro version of Dietopro®. Furthermore, none of the software analyzed included the option
of modifying or expanding the items during the nutritional assessment.
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4. Discussion

As we have seen in the previous section, with regard to the compared items, the soft-
ware applications are complete applications that have the ability to record a large amount
of useful information for nutritional assessment. Despite their differences, they include
several sections that emphasize the general population, athletes, and people with certain
pathologies. It is important to stress that most of them incorporate the option of including
biochemical and anthropometric data, which are important for health and for the perfor-
mance and esthetics of people focused on sport.

The correct collection of data by the dietitian is of great importance—and most of the
software studied perform this function correctly by incorporating most of the 70% of the
items indicated by the ADA and BDA in the nutritional assessment phase. In this way,
during the first consultation with the client/patient, the care they receive is tailored as
much as possible to their needs and/or pathologies. Electronic nutrition care process rec-
ord (ENCPR) makes them more accessible, and they can be used by other professionals
who form part of an interdisciplinary team [8].

The pre-established templates, of the general register, in these software applications,
ensure that none of the data are lost or forgotten when registering the patient and that the
data are stored in such a way that both the quality of the service provided and the acces-
sibility of the data are improved [24]. In relation to the initial assessment of the patient/cli-
ent, a common characteristic among many templates, they are pre-designed and can be
modified to personalize the dietetic-therapeutic treatment; these characteristics were
found in all the software analyzed except Equilibra® [25,26].

As an example, Dietopro® incorporates the possibility of a photographic assessment,
more focused on the nutritional monitoring part. The perception of body image generates
great unease since there is often a desire to achieve certain ideals of beauty. Its inclusion
in the ENCPR can be useful for the early detection of risk conducts and behaviors [27]. A
poor perception of body image can lead to eating disorders, especially in a vulnerable
population such as children and adolescents [28,29]. In addition, the overweight/obese
population usually presents problems derived from a lack of self-esteem and, in general,
a poor perception regarding their image. The analysis of the image evolution can help to
improve patient self-esteem [30].

Regarding biochemical data, all software allows you to enter these data. Facilitation
of the collection of these data and their subsequent understanding by the dietitian makes
it easier for the dietitian, for example, to be aware of how the patient/client is adapting to
the type of training or very demanding sports events in which he/she participates, by fol-
lowing changes in his/her hematological profile [31,32]. For the general population, it is
also useful to collect these data since a good previous nutritional status has a great influ-
ence on certain pathologies; that is, knowledge of the parameters that could be altered,
thus acting as indicators, could help the dietitian to prevent the patient/client from be-
coming ill by ensuring they follow a correct diet [33].

The anthropometric data required by the software make it easier to know the body
composition of the patient through indirect formulas; all these software fewer Equilibra®
have in common the items corresponding to the anthropometric data. This information in
the ENCPR is not only useful to know the client’s body composition promptly but also
during the monitoring of the nutritional treatment [34]. The software applications that
facilitate the collection of these data allow the calculation, through indirect formulas, of
the percentage of fat or muscle mass [35]; specifically, Easydiet® performs these calcula-
tions automatically once the requested anthropometric data have been entered. In addi-
tion, the data may vary depending on the indirect formulas used, and here is one of the
main sources of error since, depending on the equation that it uses, the program will take
certain variables and constants so that the results will differ among the software [36].
These data can be used to check whether a certain dietary pattern established by the pro-
fessional brings the patient/client closer to the desired goals or, on the contrary, has a neg-
ative impact on their body composition [37].
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The dietary records are the most used tools by the dietitians in practice to estimate
the intake of the patient/client. These prospective records consist of the patient writing
down, over a specific period of time, the food and beverages he/she consumes [38]. The
drawback of these methods is that the diet recorded in this way can present great varia-
bility, such that it represents the current diet, but not the usual one, which is the one that
will affect the client’s well-being [39]. Although these methods have limitations, it is im-
portant that the software includes sections to record this information since a correct and
adequate intake of nutrients will determine health in both the short and long term [39].
Adjustment of the intake of nutrients is important for the population with certain pathol-
ogies—such as hypertensive patients, who require adequate control of the sodium/potas-
sium ratio [40]- and for athletes, who must optimize their diets due to their high require-
ments [41].

The items related to physical activity —including the intensity, frequency, and duration
of the training—can be applied to elite athletes or the general population of clients who per-
form regular physical activity. However, only Dietopro® and Easydiet® offer the possibility of
a complete register. Knowledge of the physical activity of the patients will allow optimization
of the dietary pattern, adapting it to the variables of the training or the phase of competition
through which the client is currently passing [42]. These software applications could be more
specific at the time of the evaluation by including a section that offers the possibility of auto-
matically calculating the caloric requirements of the sports practice that the client performs by
multiplying the time dedicated to the practice by the METs of that activity [43].

Regarding the items that are not found in any of the software applications analyzed
and that can contribute to misinformation in the ENCPR, the use of food supplements in
the general population or by athletes should be highlighted since they are frequently used
[44]; hereafter, this item should be included in the nutritional intervention section, as in
the case of Dietopro®, and also the consumption by the patient in their usual diet should
be registered in order to correctly assess their diet [41,45]. Another negative aspect found
was the organization of the information, since it did not comply with the provisions of the
ADA and BDA [4,9], due to the fact that the software applications are designed to request
the most relevant information required to design a nutritional plan adapted to the needs
of the patient. This limits the collection of data by software and means that the spectrum
they can cover is scarce, thus delimiting the data collection by the DN; hopefully, this will
be solved in the next software updates. Other studies have also found problems in nutri-
tional applications since no application capable of adapting to a specific need was found,
or there is the fragmentation of the data that makes it necessary to use several applications
to have a complete record and thus a correct NCR. Furthermore, the management of this
information by the dietitian is necessary so that the health of the patient/client is not af-
fected by inappropriate use without supervision [11,46].

Finally, this research has methodological limitations: since the sample is not signifi-
cant, and only Spanish software applications were evaluated, these results cannot be ex-
trapolated to the rest of the computer programs available. Another limitation is the anal-
ysis and qualitative approach to the study, based on the evaluator's expertise, which
makes a deep quantitative analysis difficult. As a positive note, although the present work
is a pilot study, it is one of the first research that provides a knowledge base for profes-
sionals in the field, collecting together some of the available information about nutritional
software intended for use in academic training, research, and for clinical practice.

5. Conclusions

The use of nutritional software during the NCR facilitates this process for dietitians. The
determined structure of these programs allows them to collect information quickly, concisely,
and accurately while allowing individualization of future nutritional intervention.
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For the appropriate application of these software applications to the nutritional as-
sessment of sporting clients, it would be necessary to expand the interview items dedi-
cated to physical activity, making it possible for the dietitian to gather more information
about training or competition and their nutritional planning.

At a general level, Dietopro® and Easydiet® allow the collection of the basic infor-
mation necessary, according to the ADA and BDA, to carry out a correct nutritional as-
sessment.

More studies are required in this field as the research into, and development of these
software applications continue to evolve. In addition, as there are currently open access
applications that are available to any individual, new legislation that controls the use of
and access to these programs is of great importance.

It is necessary to emphasize the need to standardize and regulate the methodology
and language of the NCP to facilitate the transfer of practical knowledge between profes-
sionals of the same sector.
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Appendix A. Variables Analyzed by the Different Nutritional Software

The analyzed variables from the different software were divided into two large
groups: the first one comprised the data referring to the registration of personal details.
The second grouped the items referring to the nutritional clinical history together. This
second group included seven sections: nutritional assessment, clinical data, dietary his-
tory, social habits, registration, physical activity, and other instruments. To facilitate the
understanding of which items are in a certain group, they were ordered by lists.

Table Al. Variables Analyzed by the Different Nutritional Software

Register of personal data
e Personal data
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Name

Age

Weight

Sex

Date of birth
Email address
Mobile number
Address

Town

Photos

o  Observations

0 0 0o 0O o o oo o o

Nutritional Clinical History

Nutritional evaluation

Motive for check-up
Educational level
Occupation
Type of working day/shift
Motivation/Degree of support
Family health history

o  Obesity

o Diabetes

o Hypertension
o Cancer

o Hypercholesterolemia
Personal medical history
Previous pathologies

o Surgery
Current pathologies

o Diarrhea
Constipation
Gastric ulcers
Dental

0 O O O

Other pathologies
Food supplements

o Amount

o Frequency
Sports supplements

o Amount

o Frequency

o Form
Pharmacological drugs

o Brand

o Dose

o Duration

o  Drug-nutrient interaction
Guynecological aspects

o  Current pregnancy

o Lactation (lactating mother)
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o Oral contraceptives
o Brand
o Dose

o Menopause

o Hormone replacement therapy (HRT)

e  Physical examination

o Nails
o Skin
o Hair
o Eyes

Clinical data

e Medical data
o Arterial pressure
o Biochemistry

= Hematological data

e Hematology and red blood parameters

o

o

o

o

o

Red blood cells count
Hemoglobin
Hematocrits
Corpuscular volume

Reticulocytes

¢ Hematology and white blood parameters

o

o

o

o

Leucocytes
Lymphocytes
Neutrophils
Eosinophils

= Other biochemical parameters

e Hormones

o

o

o

o

Testosterone
Cortisol
Testosterone/cortisol index

Catecholamines

e  Visceral protein behavior

O O O

o

Prealbumin
Retinol-protein
Transferrin
Albumin

e  Protein metabolism

o

0O O O O O

o

Total protein

Amino acids
Tyrosine

3 methyl-histidine
Branched amino acids
Tryptophan

Alanine

e Blood lipids

o

Total cholesterol
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o HDL
o LDL
o Triglycerides
e  Carbohydrates metabolism
o Glycemia

e Plasmatic ions

o Na
o K
o Mg
o Ca

e  Iron metabolism
o Serum iron
o Ferritin

o Transferrin

e  Anthropometric data

o

0 0O 0O O o o

60 0 0o o oo oo oo oo 0OOOOOO O O O OO0 0 o0 o

Informed consent

Weight (kg)

Stature (cm)

Biacromial breadth (cm)*
Transverse diameter of the thorax (cm)*
Antero-posterior chest depth (cm)*
Biiliocristal breadth (cm)*
Humerus breadth (cm)

Bi-styloid breadth (cm)

Femur breadth (cm)

Bimalleolar breadth (cm)

Arm girth relaxed (cm)

Arm girth flexed and tensed (cm)
Forearm girth (cm)

Wrist girth (cm)

Neck girth (cm)

Waist girth (cm)

Average abdominal girth (cm) (only obese individuals)

Hips girth (cm)

Thigh 1 cm gluteal girth (cm)
Thigh girth (cm)

Calf girth (cm)

Ankle girth (cm)

Triceps skinfold (mm)
Subscapular skinfold (mm)
Biceps skinfold (mm)
Pectoral skinfold (mm)
Axillary skinfold (mm)
Iliac crest skinfold (mm)
Supraspinal skinfold (mm)
Abdominal skinfold (mm)
Thigh skinfold (mm)
Thigh skinfold (mm
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e  Observations
Dietary history

e Allergies

e Intolerances

e Dietary diary

o Meal times

Type of cooking
Appetite
Time of greatest hunger
Favorite food

Food aversions

0O 0O O O O O

Foods that cause unpleasant sensations
e [Eating pattern
o Ketogenic diet
Paleo diet
Vegetarian diet (all forms)
Vegan diet
Diets that the individual has followed

0O O O O

Social habits

e Eating place

e Eating alone or in company

¢ Snacking between meals

e  Drinks that accompany the foods
Registers

e  24-hregister

e 3-day register

e Food frequency questionnaire

e Consumption

o Alcohol
o Salt
o Coffee

o Tobacco
e  Other relevant data
e Sleep
o Number of hours of sleep per night
o Sleep quality
Physical activity
e Diary of activity (24 h)
e Intensity
e Sport
e Type
e  Frequency
e Duration

e  Start of exercise
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