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Abstract

Introduction: Epidemiological research
has been adhering to new technologies,
such as computer systems, and using the
Internet as a tool. Usability is a character-
istic of a specific product concerning the
facility to use it, its speed and the facility to
learn how to use it. It should also not pres-
ent errors, or these must be easy to solve,
in case they occur, thus providing high sat-
isfaction to users. Objective: To evaluate
the usability of the “System of health and
nutrition monitoring - nutrition of school
children” (NUTRISIM). Methods: A sample
of 17 Information Technology profession-
als evaluated the system and answered the
“Questionnaire for System Usability’, which
determines the level of usability of systems by
the Fuzzy Logic. The questionnaire contains
30 questions, which are divided into six met-
rics. The usability of the system determines
six usability criteria in a large Fuzzy scale.
Results: With the exception of the metric
“error control’; all metrics were analyzed as
“very good’ The metrics “error control’, “effi-
ciency” and “satisfaction” presented medium
amplitude, which is a better result in rela-
tion to the metrics “easy to learn’, “easy to
remember” and “effectiveness’, which was
assessed as “high” Conclusion: The study
showed that the system is easy to be learned
and used, but the answers are scattered. The
instrument proved to be a useful tool to moni-
tor and evaluate health and dietary intake in
epidemiologic studies.

Keywords: Epidemiology. Nutritional
epidemiology software. Food consumption.
Computer Systems. Fuzzy Logic.
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Resumo

Introducao: As pesquisas epidemiolédgicas
vém aderindo a novas tecnologias, tais como
sistemas computadorizados, e utilizando a
Internet como ferramenta. A usabilidade é
uma caracteristica de um determinado pro-
duto relativo a facilidade de uso, a rapidez
para aprender a usd-lo, ao fato de nado gerar
erros ou a facilidade de resolucao dos mes-
mos, caso ocorram, oferecendo um alto grau
de satisfacdo para seus usudrios. Objetivo:
Avaliar a usabilidade do “Sistema de moni-
toramento da satde e alimentacdo - nutricao
do escolar” (NUTRISIM). Metédos: A avalia-
¢ao do sistema foi realizada pela Légica Fuzzy,
através do “Questiondrio para Usabilidade de
Sistemas’, composto por 30 questdes que se
dividiam em seis métricas, respondido por 17
profissionais de Tecnologia da Informacao.
A avaliagdo da usabilidade do sistema con-
siste em determinar, para cada um dos seis
critérios de usabilidade, um conceito na
escala Fuzzy. Resultados: Todas as métricas
obtiveram avaliagao “muito boa” com exce-
¢ao darelacionada com o “controle de erros”
As amplitudes referentes as métricas “controle
de erros’) “eficiéncia” e “satisfacao” foram con-
sideradas com designacao “média», melhor
resultado do que para as métricas «facilidade
de aprender’, “facilidade de relembrar” e “efi-
cécia’; que apresentaram classificacao “alta”
Conclusao: Pode-se perceber que o sistema é
facil de aprender e de usar, porém apresenta
dispersao entre as respostas. O instrumento
mostrou ser uma ferramenta util para a ava-
liacao e monitoramento da satide e do con-
sumo alimentar em pesquisas epidemiol6-
gicas de pequeno a grande porte.

Palavras-chave: Epidemiologia. Epidemiologia
nutricional. Software. Consumo de alimentos.
Sistemas de Computacao. Logica Fuzzy.

Introduction

Computerized systems and the digi-
tal mean are more and more used in the
field of research related to the health of
the population. Documents, data and
images can be transferred simultaneously
in a digital circuit, therefore enabling the
development of applications for primary
health promotion and to follow-up the diet
of individuals'?.

At the same time, the internet has pro-
vided epidemiology with alternatives for
data collection. New supporters of epide-
miological research have been adhering
to these new technologies?. However, it
is clear that, at this stage, it is important
to investigate the benefits and the traps
involving the use of the internet and new
instruments developed to collect epide-
miological data.

Throughout the years, numberless
computer programs have been created, and
literature shows it is necessary to evaluate
the relationship user-system. “System” is
understood as any software presenting an
interaction between man and machine,
by means of an interface, therefore not
being restricted to the programs that are
frequently used in microcomputers, but
also related to operational systems, text
editors and electronic spreadsheets?®.

In order to assess the quality of the
systems, usability tests have been created
in order to describe characteristics of a
specific product, that is, if such a product
si easy to use, fast and quick to learn, if it
does not cause errors (and, in case there
are errors, if they are easily solved), and if
there is a high level of satisfaction among
the users. Also, usability determines the
success of a system. Poorly designed inter-
faces, especially for system working with
information, can be responsible for the dis-
interest or discredit of the user, leading to
damage and losses, among other factors*®.

Marchionini® and Nielsen” demonstrate
in their studies that two types of evaluators
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should assess the usability of a system:
experts in man-machine interaction and
subjects coming from the same population
of future users. According to Rubin?, an
expert that assesses the system can eas-
ily detect inconsistencies in the system,
confusing interfaces, among others. The
user, on the other hand, can verbalize and
register the difficulties in relation to the
task to be performed, so that hindrances
in the system can be identified, including
performance and preferences of the user.

Therefore, usability studies are used to
describe or classify, in detail and gradu-
ally, responses referring to the ability of the
users in relation to the use of an operational
system. Just like in human communication,
the responses of the users are imprecise
and vague verbal expressions, therefore, it
isnecessary to translate them into numeri-
cal values. The fuzzy logic has been used in
order to better interpret verbal language.

With this approach, itis possible to solve
the paradoxes created from the classifica-
tion of “true or false” In the fuzzy logic, a
premise ranges in true levels, from 0 to
1, which can be partially true or partially
false®. Also, the linguistically expressed
values of “true/false” are interpreted as
a finite fraction subset, from zero to one®.
In this sense, the fuzzy logic expresses the
principle of duality by establishing that
two opposite events can coexist, thatis, to
a certain degree one element can belong
to a set and, to another degree, it belongs
to another set, therefore being represented
by a fraction value inside a numerical
interval. The application of this concept
can be observed in daily activities, espe-
cially when it comes to abstract concepts,
for instance, defining if a portion of food
is large or medium?.

Facing the exposed, this study aims at
assessing the usability of a computerized
system developed by researchers in the
Public Health School of Universidade de Séo
Paulo, which evaluates and monitors the
health and the dietary intake of Brazilian
children and adolescents.

Methods

This study assessed the usability of the
software “System of health and nutrition
monitoring - nutrition of school children”
(NUTRISIM)Y, a computerized system used for
data collection, assessment and monitoring of
the health and nutritional status of students.
The system gathers different thematic blocks,
such as dietary intake, which is assessed by
means of a structured 24-hour recall method,
a self-evaluation form and a photographic
atlas. NUTRISIM is available in the website:
http://www.fsp.usp.br/nutrisim.

Professionals from the information
technology (IT) field, such as webdesign-
ers, system analysts, interface designers,
among others, were invited to assess the
system. At first, there were 20 profession-
als, but after the exclusion process, 17
participants remained, and such number is
in accordance with the recommendations
by Nielsen''. The access to the system was
conducted through a link sent to profes-
sionals by electronic mail, and each of them
received an individual login (user name)
and password, which had been previously
defined. The professionals were monitored
during access by the developers of the
system in order to make sure the process
was concluded.

After fulfilling all of the stages proposed
for the test, the professionals fulfilled
the “Questionnaire for System Usability’,
developed by Santos®.

The first part of the questionnaire cor-
responds to questions that define the
profile of the user (gender, age, schooling,
time of experience of using a computer),
and the second part is composed of 30
questions that assess the usability of the
studied system, which are divided into six

” u

metrics: “easy to learn’, “easy to remem-
ber’, “error control’, “efficiency’, “efficacy”
and “satisfaction”. Therefore, each metrics
has several questions, and each question
has five response options: “very unsatis-
fied, unsatisfied, indifferent, satisfied and

very satisfied.
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The usability assessment consists of
determining a concept in the fuzzy scale
for each one of the six criteria: “very bad’,
“bad’, “medium’, “good’, and “very good’,
associated to support with values of 0, 2,
4, 6 and 8, respectively (Figures 1 and 2).
In this approach, it is necessary to find
the Fuzzy Number (FN) and the Normal
Triangular Fuzzy Set that are closer to the

modal frequencyresponse of the users. After

assessing the Fuzzy Triangular Numbers
(FTN), the Fuzzy Mean Number (FMN) is
calculated for each question of the metrics,
which is given by a specific formula. After
finding the FMN, the number should be
normalized by dividing all of the pertinence
pvalues by the maximum pertinence of this
same fuzzy number, therefore finding the
normalized mean fuzzy number (NMFN).
The NMFN is compared to the FTNs of the
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Figure 1 - Chart of the questions 1, 5, 6, 9 e 10 of the metric “ease to learn”.
Figura 1 - Grdfico das questées 1, 5, 6, 9 e 10 da métrica “facilidade de aprender”.

==&~ FOUN

0.9 --©-FN(62)

0.8
0.7
0.6
0.5

Pertinence

0.3 /
0.2 /
0.1 /

0.4 /

Opinion

Figure 2 - Chart of the questions 2, 3 e 7 of the metric “ease to learn”.
Figura 2 - Grdfico das questées 2, 3 e 7 da métrica “facilidade de aprender”.
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same mode, leading to the final FTN, which
determines the classification of usability
for the metrics as a whole, with the use
of the same support and classification?
(Figures 3 and 4).

The lower the amplitude of the interval,
the higher the data reliability. Amplitude
should be interpreted with the adoption of
1, 2, 3 and 4 for Minimum, Medium, High
and Very High, respectively. When the ampli-
tude found in the final result of the metrics
is equal to or higher than two, it is recom-
mended that the system be reassessed
under the point of view of this metrics,
and that the number of invited experts be
increased. The amplitude of this final FTN
will determine the dispersion of opinions of
the users and the quality of the final result.

For the characterization of the studied
groups, a descriptive analysis of personal
information was conducted by means of
frequency, and by calculating the mean and
the standard-deviation. The results of the
usability test were graphically generated by
the MatLab software.

The procedures to develop the research
were in accordance with the guidelines of
resolution n. 196, from October 10, 1996,

of the National Health Council, consider-
ing the ethical principle of respect for the
autonomy of people, as well as the ethical
obligation to increase as much as possible
the benefits and reduce damage to the least.
This research project was forwarded to
the Ethics Committee of the Public Health
School of Universidade de Sdo Paulo, pro-
tocol n. 014/11.

Results

The mean age of the expert professional
corresponds to 33 + 8.7 years, being 70.5%
male participants, graduated in the field of
Information Technology, and mean time
of experience of 16 + 8.5 years.

In this study, the results of the metrics
“Easy to learn” will be emphasized, and the
information of the other metrics will be pre-
sented in summary by means of the afore-
mentioned “final result” graphs.

The metrics “easy to learn” has ten ques-
tions, being five of them about the FTN 8/2
(Figure 1). Mode eight represented the “very
good” response, with amplitude 2, which
indicated a dispersion that can be classi-
fied as “medium”.
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Figure 3 - Chart of final result of the metric “ease to learn”.
Figura 3 - Grdfico do resultado final para a métrica “facilidade de aprender”.
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Final Result for the metrics Error Control

Final Results for the metrics Efficiency
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Figure 4 - Chart of finals results of the metrics “error control’, “efficiency’, “effectiveness’, “ease of recall” and “satisfaction”.

Figura 4 - Grdficos dos resultados finais para as métricas “controle de erros, “eficdcia’,

relembrar” e “satisfa¢do”.
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Table 1 - Metrics Results.
Tabela 1 - Resultados das métricas.

Metrics Evaluation Amplitude
Easy to learn 8 —Very Good 3 -High
Error Control 6 — Good 2 — Medium
Efficiency 8 —Very Good 2 — Medium
Easy to Remember 8 —Very Good 3 -High
Efficacy 8 - Very Good 3 - High
Satisfaction 8 —Very Good 2 — Medium

Figure 2 represents the graph resulting
of three questions that obtained FTN 6/2,
which represents the “good” response, with
amplitude 2, indicating a “medium” disper-
sion in the opinion of the users.

Question four presented FTN 8/1, with
amplitude 1, and such opinion is classified
as “very good’; with “minimum” dispersion,
which can lead to the interpretation that the
opinions of the users were more agreeing.
Question eight was categorized as “good’,
translated by FTN 6/1 with amplitude 1,
“minimum” dispersion among the responses.

The final result for the metrics “easy to
learn” presented FTN 8/3 as response, which,
as proposed by the methodology, represents
the convergence of all of the results for the
ten questions composing this same metrics.
Fuzzy number 8/3 represents a “very good”
evaluation for the metrics “easy to learn” of
the analyzed system, however, with amplitude
3, which means “high” dispersion among the
opinions of the users (Figure 3).

The final graphs for the other metrics are
represented in Figure 4. The metrics “error
control” presented FTN 6/2 as response,
which represents “good’ opinion, with
“medium” dispersion.

The metrics “efficiency” and “easy to
remember” presented FTNs 8/2 and 8/3
responses, representing a “very good” evalu-
ation with “medium” and “high” dispersion,
respectively, among the opinion of the users.

Similarly to the metrics “easy to remem-
ber’, “efficacy” presented FTN 8/3, which

reflects a “very good” evaluation, however,
with “high” dispersion.

The final result for the metrics “satisfac-
tion” obtained FTN 8/2, representing a “very
good” assessment with “medium” dispersion.

Table 1 synthetizes the results, and the
study pointed out to “good” and “very good”
evaluations. The system is easy to learn and
satisfies the user. However, there are ampli-
tudes that indicate a low confidence level.
This dispersion could be corrected by inviting
more experts; if dispersion persisted, these
metrics should be reconsidered.

Discussion

Currently, the Information and
Communication Technology (ICT) offers
great potential to develop instruments of data
survey for studies related to the health of the
population. The use of ICT provides elements
that allow interactive relations, that is, rela-
tionships with equal components inside an
ideal environment for interactivity and inter-
action'?. Recent studies state that the future
of biomedical research will involve the par-
ticipation of many collaborators at different
locations, all of which will be interconnected
through high-speed computer networks, there-
fore, able to present, analyze and share data
simultaneously. So, this study showed that
the NUTRISIM system is easy to understand
and use by means of the usability analysis.

The dispersion of the metrics “easy to
learn” can be related to the difficulty or
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long time to conclude a task. The dispersion
of the metrics “efficacy” can be attributed to
the number of produced errors and also to the
development of the system in relation to
the speed of the operation. Together, both
metrics can be related to time of execution,
and it is believed that when users are being
assessed, they may not conclude tasks with
the expected productivity.

Another metrics that presented high dis-
persion was “easy to remember” Memorization
is related to training and/or repetition, and
the system was presented only once to the
users, which makes the possibility of remem-
bering more difficult. With this hypothesis, it
is important that the user know the system,
screens and commands prior to the evaluation.

One limitation that should be mentioned
is that there are still few studies presenting
the usability of systems addressed to the
assessment of dietary intake (or even to
the health field), especially directed to popu-
lation groups in the analyzed age group. The
observed studies are generally international
and are more focused on the description of
the development and functionalities of the
system than on the detailing of the method
used to assess its usability'*2'.

Among the found studies, it is possible to
mention the one by Foster16, which devel-
oped and tested a 24-hour computerized
recall method (SCRAN24), fulfilled by the
interviewee and addressed to the adoles-
cent population aged between 11 and 16
years old. Like the structured 24-hour recall
method, which composes one of the modules
of NUTRISIM, the mentioned software con-
tained divisions according to main meals and
snacks, spaces to fulfill the time of the meals
and photographs of the portions of food to
assist quantification. One difference between
systems concerns the list of food; in SCRAN24,
the interviewee had free typing space to
search for the food, while in NUTRISIM foods
were organized in a pre-list, although there
was also a free typing research field for less
common foods that were not inserted in the
pre-list. According to the authors, SCRAN24
was nearly as accurate and precise as similar

systems, used in dietary intake studies, and
it was well received by the user population,
with relatively fast fulfilling.

Another tool addressed to individuals
aged between 8 and 11 years old is the
Web-based Dietary Assessment Software
for Children (WebDASC), developed with
the objective of measuring dietary changes
resulting from interventions in the school
environment. The system was developed
to be fulfilled by children being assisted
by their parents. Like the recall method
of NUTRISIM, the referred system brings
the food items organized in a list, or they
can be accessed by a free typing field,
however, based on 1,300 food items,
which is more extensive than the data
base used in NUTRISIM. There are also
images of food portions in four different
sizes'’. The mentioned authors describe
that, in preliminary tests, the system was
well accepted by the interviewees in the
referred age group.

The study by Riiser’ tested the usability
of an internet program addressed to the
stimulation of physical activity among ado-
lescents with excessive weight, the Young
& Active. As in NUTRISIM, by means of the
results of the usability tests, adjustments
were performed to make the content and
the objectives more visible and explicit.
In this study, a second usability test was
conducted and assessed the program with
the adjustments of the first test. It revealed
that the program was well accepted by the
participants, and only minor aesthetic
adjustments had to be done in order to
complete the final version of the program.

Besides the limitation concerning the
external comparability due to the lack of
similar studies, it is important to men-
tion the fact that the characteristics of the
studied group in this analysis may have
interfered with the results. The positive
results that were observed can be related to
the fact that the users are adults, with high
schooling, and especially used to handling
computerized tools, thus presenting with
more facility to operate the system.
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Itis worth to mention that the presented
paper represents the first step concerning
the tests with the referred system, once
there has to be a technical evaluation
addressed to the observation of fulfilling
flows, existence and quantification of errors
during execution, among other technical
aspects; therefore, in continuity, it can
be tested by the target-audience. Tests
involving the use of the system by school
students and by the researchers themselves
(in relation to the environment addressed
to them in the software) are in the phase of

Conclusion

The usability study with IT professional
had good results, however, some metrics
related to the time of use and training should
be reassessed in a larger sample in order to
obtain more accurate results.

Final considerations
The instrument proved to be a useful

tool to assess and monitor health and the
dietary intake in small and large epidemio-

planning and short term execution.

logical studies.
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