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Abstract

Background: Dietary intake assessment is a critical component of the nutrition care process,
essential for identifying nutritional deficiencies and formulating effective interventions. Accurate
analysis requires access to a reliable food composition database that reflects cultural and regional
dietary habits. In Iran, existing software solutions fall short in adequately representing traditional
foods, highlighting the need for a localized database. The SAMAR software addresses this gap
by enabling users to monitor nutrient intake and tailor dietary plans to better meet the nutritional
needs of the Iranian population.
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Methods: We conducted a comparative analysis of food intake data from 30 patients using the Keywords
SAMAR system and the Nutritionist 4 (NUT4) system. After inputting the data into both software S

. . . oftware
platforms, we compared the results. The normality of the data was assessed using the Shapiro- Diet

Wilk test, and Pearson or Spearman correlation coefficients were computed. To evaluate the
relationship between the values derived from each system, we reported the linear regression
model alongside the Bland-Altman diagram.

Food analysis
Nutrition assessment

Results: The comparative analysis between the SAMAR software and NUT4 demonstrated a
strong agreement in nutrient analysis results, indicating that SAMAR is suitable for nutritional
assessments within Iranian contexts. SAMAR exhibited a direct correlation with NUT4 regarding
energy and nutrient content. The linear regression models revealed significant relationships for
the majority of the nutrients analyzed. The user-friendly interface of SAMAR, along with its
compatibility with Iranian dietary patterns, renders it a valuable resource for nutritionists and
researchers. Additionally, the software's capacity to incorporate local foods enhances its
functionality, making it more effective than other software applications.
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Conclusion: SAMAR uses the Iranian Food Database. The observed positive correlation between
SAMAR and NUT4 in nutrient analysis underscores the reliability and user-friendliness of
SAMAR for dietary intake assessment in Iran.

Highlights

What is current knowledge?

Introduction

Nutritional assessment of patients, as a basic step in the nutritional care
process, is an important step to identify possible deficiencies in people's
nutritional intake and to start designing effective nutritional
interventions (1). The assessment and design of an appropriate diet play
a key role in promoting individual health and preventing nutrition-
related diseases. However, traditional methods of assessing food intake,
such as food frequency questionnaires and food recalls, have several
limitations. These include a high reporting burden, memory errors, and
limitations in FCDBs (2). There are several ways to assess the
nutritional intake of patients. Clients report all the foods and beverages
they consume by estimating the portion size using household measures
in an interview with the interviewer, or by recording it on the appropriate
form. Once dietary intake data have been collected, they should be
analyzed for macronutrient and micronutrient content to compare with
existing dietary recommendations and to assess their adequacy. The
assessment of current dietary intakes and the planning of food menus
for individuals and groups is a complex and time-consuming task that

e Dietary evaluations depend on food composition databases
(FCDBs), yet numerous global instruments (e.g., NUT4) do not
cater to the localization needs of specific populations.

e In Iran, the available software fails to adequately represent
traditional foods, resulting in shortcomings in precise nutrient
analysis.

e Culturally tailored FCDBs are acknowledged for enhancing
dietary interventions; however, there are few tools specifically
designed for the Eastern Mediterranean region, including Iran.

What is new here?

e The SAMAR software presents a localized Iranian FCDB,
addressing the absence of traditional dietary information in current
tools.

e Validation against NUT4 demonstrates a strong correlation with a

widely recognized system, confirming its reliability while
incorporating cultural significance.

User-focused design focuses on a user-friendly interface and the
inclusion of local foods enhances usability for Iranian nutritionists.
Distinct solution bridges the divide between international
standards (NUT4) and local dietary practices in Iran.

researchers have been trying to computerize since the early 1960s (3).
New technologies, including web-based software and mobile
applications, can overcome these limitations by providing researchers
and nutritionists with more accurate and efficient data (4). For this, a
database of food composition is needed as a basis for assessing nutrient
content. The accuracy of the dietary analysis process depends on the
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quality of the FCDB used, regardless of the dietary assessment method
(1). Dietary analysis software is often used to facilitate the process of
searching FCDBs. The software should allow the user to enter the type
and amount of food consumed so that the estimated nutrient intake
(Including macronutrients and micronutrients) is calculated and
compared with the standards for the same person in the same age and
sex group. The software should also help to adjust the diet based on
portion size and suggest the amount of food to be consumed to meet
macronutrient and micronutrient requirements.

It is better for each country to have its own databases based on local
conditions. Many countries provide their own national databases to
supply data on the composition of foods commonly consumed by the
indigenous population. In the United States, the US Department of
Agriculture National Nutrient Database for Standard Reference and the
Food and Nutrient Database for Dietary Studies are the main nutrient
databases used and the primary sources of food composition data. In
France, CIQUAL is used, and in England, the combined FCDB by
McCance and Widdowson is utilized to analyze commonly consumed
foods (1). WebDASC is a software program for Danish children (5), and
the PIQNIQ app records food intake in the US (6). Large databases such
as foodDB, which use big data technologies, have enabled continuous
updates to food composition information in the UK (7).

Some nutrient data analysis software is part of a broader software
platform. This software can provide medical nutrition therapy
management, diet planning, and analysis of food nutrient information
(8). Dietary analysis programs use software that makes it easy to track
dietary intake by analyzing the composition of each meal and the
nutrients consumed. The use of such software is an important step in
calculating the nutrients consumed from a person's dietary intake.
Dietitians can use the software to track nutrient intake, set dietary goals,
and plan meals (8).

Some key challenges encountered with Western nutrition software,
such as Nutritionist 4 (NUT4), include the absence of a database for
Iranian foods, differences in agricultural practices (Such as the varieties
of wheat, rice, and dairy), cultural eating habits (For instance, traditional
dishes like Qorme Sabzi are not included in the software), and issues
with language and usability (The software is not optimized for Persian
users).

Due to the diversity of regions and cultures, Iran has its own foods
and raw materials. Therefore, it is essential to create a database
containing a wide range of traditional Iranian products and foods.

5
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Several software programs developed in different countries are currently
used in Iran (Such as NutPlan, Nutri-Educ, the Iran Food Consumption
Program (IFCP), and Leemoo software). They still do not cover many
common Iranian dishes. Therefore, there is a need to develop new
software that reflects the foods and nutrients consumed in Iran.

Methods

Diet management system (SAMAR) database

The SAMAR database contains the food database taken from the Iranian
food composition table. The FCDB contains 733 Iranian foods. Each
food includes essential components such as energy, macronutrients, and
micronutrients, up to 65 nutrients (9). Food quantities are given in grams
and in common household sizes. The source of the non-Iranian food
database is FNDDS 2017-2018 from the United States Department of
Agriculture (10). Common Iranian homemade dishes or local dishes
such as stews and casseroles are added to the combined dishes section
of SAMAR (Including 252 dishes). It is possible for users to add new
local foods to the combined foods section, and the nutritional value of
these foods is automatically calculated from the SAMAR database.

This software has educational and research applications, as well as
dietary assessment and planning. At first, information is collected,
including personal characteristics such as name, age, sex, weight,
height, and medical, pharmaceutical, and laboratory records. The
pharmaceutical section gives the user access to information on food and
drug interactions. The energy calculation and macronutrient distribution
section are then provided to the user, and finally the user can design and
provide the daily diet based on each person's specific conditions. The
calculations in this section are adapted according to conditions such as
kidney disease or pregnancy. The recommendations section also
provides the user with appropriate information based on the patient's
specific conditions and diseases to add to the patient's diet plan. If the
user deems it necessary, they can also provide the patient with a
description of the composition of the foods mentioned in the suggested
diet (Such as the variety of bread and the serving sizes for each item.)
(Figures 1 and 2).

The SAMAR software uses Dietary Reference Intakes (DRIs) to
estimate nutrient requirements based on gender and age groups. The
evaluation section of the SAMAR software has two subsections: the
food frequency questionnaire and the 24-hour recall. By completing
each of these, the user can access the analysis of dietary intakes and
compare them with the DRI standards (Figure 3).
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Figure 1. Calculating and downloading the results of the analysis of food frequency and 24-hour recall in the SAMAR system (The icon for downloading the file
in Excel format is visible above the tables). This patient claimed that she only consumes two handfuls of Lavash bread per year, but she consumes one handful of
Barbary bread every day, three handful of Sangak bread every week, and one handful of Tafton bread every month
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Figure 3. Patient profile section, links to tests, medications, and food frequency and 24-hour recall forms in the SAMAR system. The arrow indicates the Food
Frequency Questionnaire form

Students or researchers can use this section to carry out various

In order to evaluate the agreement between the measurement of

studies in the field of evaluating patients' food intake and comparing it
with standards such as DRIs. The food composition analysis Excel files
of the 24-hour recall or food frequency questionnaire contain DRIs of
the same age and sex group. Thus, by comparing the patient's intake with
the DRI standards, one can properly analyze the patient's food intake
status. This file can be imported into various software such as R or SPSS
for statistical analysis.

energy, macronutrients, and micronutrients, the results of 30 patients
using the SAMAR software and NUT4 software (As a common standard
software) were compared (Ethical Code: IR.GOUMS.REC.1399.356).
The patients were individuals who had referred to the Nutrition Unit of
the Deziani Polyclinic of Golestan University of Medical Sciences and
received nutritional services. Data were collected via in-person
interviews utilizing questions from the SAMAR software directed at
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research participants. Following the input of the data, a comparison was
conducted between the results yielded by the two software programs. To
compare the results, correlation coefficients, a linear regression model,
and a Bland-Altman diagram were employed. The normality of the data
was assessed using the Shapiro-Wilk test. The correlation of the normal
data set with Pearson's linear correlation coefficient and the correlation
of the non-normal data set with Spearman's correlation coefficient were
reported. Once the requisite conditions had been met, the relationship
between the values obtained from NUT4 and SAMAR was modeled
using a linear regression model. This enabled the prediction of NUT4
values based on the values obtained from SAMAR. A Bland-Altman
diagram was employed to ascertain the degree of concordance between
the results of the two software programs in measuring the values.

Results

The results are summarized in Table 1. To compare energy or any
nutrient in the SAMAR software, S numbers in the SAMAR software
and N numbers in Nutritionist 4 software are given in the formula (For
example, S1 in SAMAR is equivalent to N40 in Nutritionist 4, i.e., both
represent energy).
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In terms of energy, the results showed a direct relationship between
the values obtained from SAMAR and NUT4, with the Pearson
correlation coefficient calculated as 0.858 (P-value <0.0001). To predict
the energy values using the Nutritionist 4 software, the values obtained
from the SAMAR software were subjected to linear, quadratic, and
cubic regression modeling, with the linear model exhibiting an
appropriate coefficient of determination (R? = 0.736). The model was
subsequently presented:

N, = 93.65+0.828 X S,

The angle coefficient of the regression line, close to one, indicates
greater agreement between the values obtained from the two software
programs.

Using the Bland-Altman chart, Bias = 2.25 and Std. Deviation =
16.05, the upper and lower limits of the confidence interval indicate
strong agreement between the results of the two software programs in
measuring protein. However, for energy, the values of Bias =207.70 and
Std. Deviation = 268.00 indicate moderate agreement between the two
software programs (Figure 4).

Table 1. Correlation coefficient and linear regression equation of macronutrients and micronutrients between SAMAR and NUT4 software

Food content Correlation coefficient P-Value Linear regression equation
Protein 0.760 P <0.0001 N, = 5.682+ 0.942x S,
Carbohydrate 0.735 P <0.0001 N,; = 67.184+ 0.577 X S,

Fat 0.540 P <0.002 N; = 23.651 + 0.375 X Sg
Cholesterol 0.848 P <0.0001 Ny, = 49.053 + 0.732 X Sy
Saturated fatty acids 0.440 P <0.0001 N, = 10.438 + 0.209 x S,
Vitamin B2 0.585 P <0.0001 Nsg = 0.712 + 0.317 X Sig

Vitamin B6 0.564 P <0.0001 Ns; = 318 + 0.354 X S,;
Vitamin C 0.644 P <0.0001 Ny; = —0.914 + 0.901 X S,9
Calcium 0.82 P <0.0001 Ngg = 159.706 + 0.740 X S,

Iron 0.654 P <0.0001 Ny = 2.112 + 0.849 X S5,

Zinc 0.568 P <0.0001 Ni; = 1.850 + 0.568 X Ssg

* According to the linear regression model, all associations were significant. For fat, cholesterol, and riboflavin, the distribution was not normal; therefore,
Spearman's correlation coefficient was used. For vitamin B6 and vitamin C, according to the linear regression model, the constant value was not significant, but
the line angle coefficient was significant. For sodium, the Spearman and regression coefficients were not significant. S_2 in SAMAR is equivalent to N_2 in

Nutritionist 4, i.e., both are protein
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Figure 4. Bland-Altman diagram for energy (Left) and carbohydrates (Right) in SAMAR and NUT4 software
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Discussion and Conclusion

The results of nutrient analysis of foods are in good agreement with the
results of NUT4 analysis. Therefore, the SAMAR software seems to be
a suitable tool for nutritional evaluation and planning based on the
cultural and social structure of Iran. We have few native software
programs in this area in Iran. Leemoo dietary assessment software has
been used for dietary planning in Iran and has appropriate applications,
but we did not find a report comparing the analysis of the nutritional
composition of its menus with other standard software (3). Nutri-Educ
is a French nutrition software whose main aim is to help people evaluate
their diet and balance meals. This software transforms basic foods into
a balanced meal based on the user's energy needs and medical problems
related to nutrition (11). NutPlan is a multilingual diet software for
Eastern European and Western Balkan countries. It has several
functions, including individual and group diet planning, food labelling,
and nutrient intake assessment. It can be used in the food industry and
is recommended for educational purposes (12). It has more applications
than Leemoo. However, it does not use fuzzy logic (3). It seems that
these non-Iranian software programs are not accurate enough because
they are not based on Iranian conditions.

There are different experiences around the world in evaluating
various software. For example, Falaise et al. analyzed the 24-hour
weighted dietary records of 20 patients across five nutrition-related apps
(Samsung Health, MyFitnessPal, FatSecret, Noom Coach, and Lose It!)
and Dietplan6 (The reference method). The UK versions of the
programs estimated energy, macronutrients (Carbohydrate, protein, fat,
saturated fat, and fiber), and micronutrients (Sodium, calcium, iron,
vitamin A, and vitamin C) using paired t-tests and signed-rank tests.
Wilcoxon tests, correlation coefficients, and Bland-Altman analysis
were used for comparison (13).

In the present study, the comparison of SAMAR with NUT4 showed
that SAMAR is able to provide nutritionists and other users with
appropriate results regarding dietary intake. SAMAR uses the database
of Iranian foods, which makes it easier for users. If a user attempts to
register Iranian foods in NUT4, they must go through a relatively
complicated process to find foods equivalent to Iranian foods in the
NUT4 database, and the results will still be only approximate. Overall,
these differences are due to the disparity in the number of foods in each
program’s database, the number of missing nutrient values, the food
databases used, and the way foods are analyzed (Raw or cooked) (11).

The comparison between SAMAR and NUT4 regarding energy
intake and macronutrients (Table 1) shows a high positive correlation,
and both the linear coefficients and the constant value of their regression
equation are significant. In the study by Wada et al., the average
carbohydrate intake assessed by SSS and 24-hour recall was 210.6 +
55.1 and 215.5 £ 52.9 g per day, respectively, with a positive correlation
(r=0.53, p <0.001). Bland-Altman analysis showed that the range of
agreement for carbohydrates between methods was -107.4 to 97.5 grams
per day (7). In the Raatz study, Bland-Altman analysis showed high
variability between nutrient values for energy, carbohydrate, protein, fat,
saturated fat, total fiber, and sodium when comparing results from
GRAND, Nutrihand, and Tap and Track software (12).

Numerous investigations have indicated that software designed for
dietary intake assessment demonstrates a satisfactory level of accuracy
in quantifying energy and macronutrients, which include protein, fat,
and carbohydrates (6,14-16). For instance, a study evaluating the
Remind software identified a strong correlation with traditional
handwritten food diaries when measuring energy and macronutrient
intake. The accuracy of this software was further validated through
statistical analyses such as the Bland-Altman test and Pearson
correlation (15). Among the students, the Ghithaona software exhibited
no significant deviation from the 3-Day Food Record method in its
assessment of energy and macronutrients, with the correlation between
the two methodologies falling within an acceptable range (0.261 to 0.58)
(14). While the Keenoa software revealed some discrepancies compared
to traditional methods, particularly regarding fats and carbohydrates, its
collective data remained suitable for broader analytical purposes (16).

Conversely, the evaluation of micronutrients-including iron, zinc,
and vitamins B and C-by these software programs poses more
substantial challenges. The performance of Remind software in
assessing micronutrients was found to be lacking; for example,
considerable discrepancies were noted in the levels of iron, zinc, and
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certain vitamins compared to conventional methods. This may stem
from difficulties associated with accurately quantifying these nutrients
in mixed dishes (15). Similarly, the Keenoa software also displayed
variances from traditional approaches when it came to micronutrients
like iron and potassium (16). Such limitations might arise from
inadequate accuracy in the software's food database or potential user
mistakes in recording food items. While dietary intake assessment
software shows commendable precision in measuring energy and
macronutrients, it still requires enhancements for the accurate
assessment of micronutrients and mixed foods. Integrating these
software tools with advanced technologies and more precise databases
could significantly bridge the gap between contemporary and traditional
assessment methods.

This study has several limitations, including a small sample size,
differences in the data centers for SAMAR and NUT4, and the lack of
assessment of all nutrients, as well as user-friendliness and simplicity.
To accurately determine the precision and effectiveness of SAMAR, it
is essential to conduct broader and more comprehensive studies.

The SAMAR software is a suitable program in terms of ease and
smoothness of use, as it has gone through several stages of
implementation in the field of educational internships and, based on this
experience, has responded appropriately to the corrections requested by
users. Furthermore, by using Iranian databases, this software has shown
good compatibility with Iranian conditions. It also offers flexibility to
add local foods and has demonstrated good agreement and capabilities
compared to NUT4 software.

Key progress

SAMAR is not merely another nutritional tool - it represents a validated,
culturally relevant innovation that addresses a significant gap in
nutritional assessment for Iran, merging scientific rigor with local
applicability.
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