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Abstract: Validation of an online tool to estimate
sodium consumption in the Mexican population.
Introduction: A new online, self-administered questionnaire
called the “Sodium Calculator” (SC) was developed in
Mexico, designed to provide immediate feedback on their
sodium intake. Objective: This study aimed to evaluate
the reliability and concurrent criterion validity of the SC
for estimating sodium intake in the Mexican population.
Materials and Methods: A cross-sectional study was
conducted in Mexico City and the State of Mexico with
353 healthy participants. Data collection included 24-
hour urine samples for sodium measurement, physical
measurements (height and weight), and a three-day
food diary. One week later, participants completed
the SC again. Statistical analysis involved the intraclass
correlation coefficient (ICC), Bland-Altman plots, sensitivity
(Sn), specificity (Sp), and binary logistic regression, with
significance set at p < 0.05. Results: The SC tended to
overestimate sodium intake by approximately 2524 mg
compared to 24-hour urinary sodium. The ICC between SC
and urine measurements was 0.18 (95% Cl 0.33-0.59), and
0.46 (95% CI 0.31-0.58) for test-retest reliability. The sensitivity
of the SC for detecting intake > 2300 mg was 82.87%, but
specificity was low at 25.71%. The odds ratio for identifying
individuals with intake > 2000 mg was 4.32 (Cl = 2.49-7.48,
p < 0.001). Conclusions: The SC showed moderate test-retest
reliability. However, the low agreement with 24-hour urinary
sodium excretion (UNa), prevents it from being validated as
an accurate quantitative measure of daily sodium intake.
Despite these limitations, the SC shows promise as a
screening tool. Arch Latinoam Nutr 2025; 75(4): 289-298.

Keywords: dietary sodium; sodium chloride; biomedical
technology; validity; Mexico.

"Medical School, Universidad Auténoma de Guadalajara; Zapopan, Jalisco;
México. 2Nephrology and Mineral Metabolism Department, Instituto
Nacional de CienciasMédicasy Nutricion Salvador Zubiran, Ciudad de México.
SEscuela Militar de Graduados de Sanidad. Secretaria de la Defensa Nacional.
CDMX. México. “ Department of Electromechanical Instrumentation,
Instituto Nacional de Cardiologia Ignacio Chavez, Ciudad de México.
SEpidemiological Surveillance Department, Instituto Nacional de Ciencias
Médicas y Nutricion Salvador Zubirdn; Vasco de Quiroga 15, Colonia
Belisario Dominguez Seccién XVI Ciudad de México 5554870900 extension
2800. Autor para la correspondencia: Eloisa Colin Ramirez, e-mail:
eloisa.colinr@incmnsz.mx

, Paola Vanessa Miranda-Alatriste?
, Gabriela Gutiérrez-Salmedn?

289

, Ma. Angeles Espinosa-Cuevas?
, Brayans Becerra-Luna*

’

, Eloisa Colin-Ramirez®

Resumen: Validacion de una herramienta en linea
para estimar el consumo de sodio en la poblacién
mexicana. Introduccién: En México un nuevo cuestionario
autoadministrado y en linea llamado “Calculadora de Sodio”
(CS), fue disefado para proporcionar retroalimentacién
inmediata sobre la ingesta de sodio. Objetivo: Evaluar la
fiabilidad y la validez concurrente de la CS para estimar
la ingesta de sodio en la poblacién mexicana. Materiales
y métodos: Estudio transversal, en la Ciudad de México
y el Estado de México con 353 participantes sanos. La
recoleccion de datos incluyé muestras de orina de 24 horas
para la medicién de sodio, mediciones fisicas (altura y peso)
y un diario de alimentos de tres dias. Una semana después,
los participantes completaron nuevamente la CS. El andlisis
estadistico involucré el analisis de coeficiente de correlacion
intraclase (CCl), graficos de Bland-Altman, sensibilidad
(Sn), especificidad (Sp) y regresion logistica binaria, con
significanciaestablecidaen p<0,05.Resultados: LaCStendid
a sobreestimar la ingesta de sodio en aproximadamente
2524 mg en comparacién con el sodio urinario de 24 horas.
El CCl entre la CS y las mediciones de orina fue de 0,18 (IC
95% 0,33-0,59), y 0,46 (IC 95% 0,31-0,58) para la fiabilidad
test-retest. La sensibilidad de la CS para detectar ingestas
> 2300 mg fue del 82,87%, sin embargo la especificidad fue
baja, del 25,71%. La razén de probabilidades para identificar
individuos con ingesta > 2000 mg fue de 4,32 (IC = 2,49-
7,48, p < 0,001). Conclusiones: La CS mostré una fiabilidad
test-retest moderada. Sin embargo, el bajo acuerdo con la
excrecién urinaria de sodio de 24 horas (UNa) impide que se
valide como una medida cuantitativa precisa de la ingesta
diaria de sodio. A pesar de estas limitaciones, la CS muestra
potencial como herramienta de tamizaje. Arch Latinoam
Nutr 2025; 75(4): 289-298.

Palabras clave: sodio dietético, cloruro de sodio, tecnologia
biomédica, validacidon, México.

Introduction

The World Health Organization (WHO)
recommends that the population's sodium
intake should be less than 2000 mg per day to
reduce cardiovascular risk [1]. In Mexico, studies
conducted in healthy populations have reported
average intakes between 3150 to 3490 mg of
sodium per day [2,3], as measured by 24-hour
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urinary sodium excretion. According to
the Mexican National Health and Nutrition
Survey 2016 (ENSANUT 2016), the average
daily sodium intake for adults, determined
by a 24-hour food recall, was 3132 mg [4].
More recent data from the National Health
and Nutrition Survey (ENSANUT) Continua
2020-2022 reveal that the dietary patterns
of both adult and adolescent populations in
Mexico are characterized by a considerable
consumptionofdiversefood groups. However,
a concerning trend is the high intake of non-
recommended products. Notably, sodium
intake is elevated, linked to both total caloric
intake and the prevalence of ultra-processed
foods, and this is associated with an increased
risk of developing overweight, obesity,
and various non-communicable chronic
diseases such as insulin resistance, diabetes,
dyslipidemia, and hypertension [5]. In Mexico,
there has been an increase in the purchase
of processed and ultra-processed foods in
recent years [4]. A national dietary analysis
indicates that these foods contribute 39% to
49% of total sodium intake [4]. Additionally,
it has been reported that over 50% of adults
dine out three or more times a week, and
more than 35% consume fast food more than
twice a week [6]. which has been identified
to be a relevant source of dietary sodium in
the diet [7]. However, its sodium content is
not declared due to the unpackaged nature
of these type of foods.

There are different methods to assess sodium
intake, which include biomarkers (24-hour
urine sodium as gold standard [8] and single-
moment urine sodium, and dietary methods
(multi-day food diaries, food recall, and food
consumption frequencies) [9].

Currently, several sodiume-rich food
frequency questionnaires have been
developed to estimate sodium intake in
different populations [10,11], although their
validity has been limited for most of them.
Mobile device technology and interactive
software are emerging as useful tools for
collecting information and assessing dietary
intake[12]. These new technologies have the
potential to improve dietary assessment as

they are practical and better accepted by participants.
However, more research is still needed to determine
the validity of these methods for estimating sodium
intake especially in populations with a high burden of
chronic illnesses,

The “Sodium Calculator” (SC) [13] is an online tool
developed in Mexico, adapted from a Canadian
model [14], designed to provide users with immediate
feedback on their estimated daily sodium intake. The
SCassessesthefrequency of consumptionandserving
sizes for 71 questions covering four main categories of
sodiume-rich foods: meals prepared outside the home,
home-cooked meals including Mexican "antojitos",
sweets, and processed foods, including discretionary
salt use. Currently available to the public at https://
calculadorasodio.github.io/, the SC questionnaire has
demonstrated content and appearance validity by
expert criteria, with its development methodology
previously published [13]. This study aims to evaluate
the SC criterion validity by assessing its test-retest
reliability and concurrent validity. Demonstrating
concurrent validity is crucial, as it assesses the degree
to which the SC estimates of sodium intake align with
those obtained from established methods.

Material and methods
1. Type of study sample size

A prospective observational validation study was
conducted. The sample size was calculated to achieve
adequate power, considering a ratio of 5 participants
per item, a benchmark considered "good" in validation
studies according to Comrey et al. [15]. This calculation
determined a target sample size of 355 participants.

2. Participants

Thestudyincluded menandwomenaged18yearsorolder
whometspecifichealthcriteria.Individualswereexcluded
if they had any of the following: a pre-existing diagnosis
of arterial hypertension, a history of cardiovascular,
renal, or liver disease, active menstruation, pregnancy,
or urinary tract infection at the time of urine collection.
Additional exclusion criteria included being over 65 years
of age or the inability to complete the Sodium Calculator
(SC) questionnaire twice. Participants were recruited
from September 2022 to January 2023, encompassing
employees of the Instituto Nacional de Ciencias Médicas
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y Nutriciéon Salvador Zubiran (INCMNSZ), workers at two
textile factories (one in Mexico City, the other in the State
of Mexico), and the general public (family members or
visitors of the INCMNSZ).

3. Procedures

Potential participants underwent initial eligibility
verification. Eligible individuals received verbal and
written instructions detailing proper 24-hour urine
collection and completion of a 3-day food record.
After providing written informed consent, participants
attended a scheduled study visit at their respective work
site (INCMNSZ or textile factory) or, for those recruited
from the general public, at the INCMNSZ. At the visit,
anthropometric and body composition assessments
were performed, and sociodemographic data were
collected. Participants then completed the online SC
instrument. To assess test-retest reliability, participants
completed the SC again one week later. All procedures
were reviewed and approved by the INCMNSZ Ethics
Committee (REF. 3314).

4. Sodium Calculator Administration

Participants completed the online Sodium Calculator
(SC) on a tablet provided by the research team,
noting the start and end time of the survey. To ensure
understanding, research staff members were present
to answer any questions. The SC assesses the frequency
of consumption and serving sizes for 71 questions
spanning four main categories of sodium-rich foods:
meals prepared outside the home, home-cooked meals
including Mexican "antojitos" (savory street foods),
sweets, and processed foods, including discretionary salt
use. The staff then recorded the results.

5. Anthropometric Measurements and Body Composition

Weight was measured using a Seca ®769 mechanical
column scale (capacity: 200 kg, accuracy: 0.05 kg).
Height was measured with a Seca® 220 stadiometer
(accuracy: 1 mm). Both measurements were performed
with participants fasting, without shoes, and wearing
a hospital gown, following the International Society
for the Advancement of Kinanthropometry (ISAK)
guidelines [16]. Body composition was assessed via
bioelectrical impedance analysis using a RIL® Quantum
IV bioimpedance analyzer. Participants fasted for at least
four hours and were measured in a decubitus position
with four conventional electrodes placed on the right
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hand and foot. Resistance and reactance data
(collected at 50 kHz) were used to estimate lean
mass, fat mass, and total body water using the
Body Composition software provided by the
impedance equipment manufacturer.

6. Food Consumption Records

Dietary intake was assessed using a detailed
3-day food diary. Participants recorded all
foods and beverages consumed from the first
intake upon waking until the last intake before
sleeping, specifying dishes and quantities. They
were instructed to record their intake on two
weekdays and one weekend day to ensure a
comprehensive representation of their typical
eating patterns. Food Processor software was
used to analyze the collected data.

7. Blood Pressure Measurement

Blood pressure was measured after a resting
phase of at least five minutes. Systolic and
diastolic blood pressure were measured in the
left arm in a sitting position using a nebucorl
(State of Mexico, Mexico) brand digital
baumanometer

8. 24-Hour Urine Collection

24-hour urine sodium excretion (24hr UNa)
served as the reference method for estimating
sodium intake. Participants received
instructions to discard the first morning urine
and collect all subsequent micturitions over 24
hours, including the first urine of the following
morning. Participants were provided with a
preservative-free container and instructed to
store it in a cool place during the collection
period. Urinary sodium was determined via the
ion-selective electrode method, and urinary
creatinine was determined by Jaffe colorimetric
assay in the INCMNSZ central laboratory.
Completeness of urine samples was assessed
based on urinary creatinine concentrations,
using established reference ranges for men
(15-25 mg/kg/24 hours) and women (10-20
mg/kg/24 hours) [17]. Urine collections with a
volume less than 500 ml were excluded, along
with those not meeting the creatinine-based
completeness criteria.
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9. Statistical Analysis

Data are presented as means and standard
deviations for quantitative and parametric
variables. Medians and interquartile ranges
(IQR) were used for non-parametric variables,
and the trimmed mean was used for outlier
data. Categorical variables are presented as
frequencies and percentages. The Kolmogorov-
Smirnov test assessed the distribution of
variables. Spearman correlation analysis
evaluated the relationship between estimated
daily sodium intake (SC) and 24-hour urinary
sodium excretion. The strength of correlation
was interpreted as perfect (#1), strong (0.7 to
0.99), moderate (0.4 to 0.69), and weak (0.1
to 0.39) [18]. To evaluate test-retest reliability
and concurrent criterion validity, the intraclass
correlation coefficient (ICC) was calculated.
Test-retest reliability was evaluated using the
ICCtocomparethe SC's performance during the
first and second assessments. For concurrent
criterionvalidity, the ICC for absolute agreement
between the mg of sodium consumed per day
estimated by SC and the mg of sodium excreted
in 24-hour urine was calculated. The ICCs were
interpreted as excellent (above 0.90), good (0.75
to 0.90), moderate (0.5 to 0.75), and poor (below
0.5) [19,20]. Bland-Altman plots estimated the
mean difference between sodium intake values
obtained by both methods, with 95% limits of
agreement (mean difference + 1.96 standard
deviations) calculated. Sensitivity, specificity,
positive predictive value (PPV), and negative
predictive value (NPV) of the SC for classifying
individuals with a daily sodium intake =2
2300 mg of sodium (compared to 24hr UNa)
were calculated, using the American Heart
Association (AHA) recommendation as the
cutoff for consumption [21]. Finally, a logistic
regression model was employed to estimate
the odds ratio (OR) and 95% confidence interval
(Cl), both crude and adjusted for sex and BMI, for
the association between SC sodium estimate
and urinary sodium excretion at different levels:
> 2,000 mg/day, = 2,300 mg/day, = 2,500 mg/day,
> 2,800 mg/day and > 3,000 mg/day. A p-value
<0.05 was considered statistically significant.
Statistical analysis was performed with SPSS
Version 26.0.

Results
1. Study Population and Baseline Characteristics

A total of 353 individuals were initially assessed for
eligibility, with 251 participants ultimately meeting
inclusion criteria and providing complete datasets for
the primary analyses of this validation study (Figure
1). The reasons for exclusion from the study included
incomplete urine sample collection, and some of
the individuals who had a high value in results were
considered to have had extreme values which were
ruled as the SC sodium intake estimate. Table 1
presents the demographic and body composition
characteristics of the final study sample. The sample
was predominantly female (80%), with both male and
female participants exhibiting a mean body mass
index (BMI) indicative of the overweight category.
Systolic and diastolic blood pressure measurements
were within normal clinical reference ranges. Body
composition analysis further revealed that the
percentage of body fat within the cohort was elevated
relative to standard age-specific reference values [22].

2. Test-Retest Reliability and Concurrent Criterion
Validity

The relationship between estimated sodium intake as
assessed by the Sodium Calculator (SC) and 24-hour

Figure 1. Participant selection flowchart.
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Table 1. General characteristics and
body composition measurements (n= 251)

(x) + S.D. or Median (IQR)

Sex M/F n (%) 50 (20) / 201(80)

Age (years) 39.00 (22)
Weight(kg) 63.90 (16.22)
Height (m) 1.56 (0.13)
BMI (kg/m?) 26.22 (6.57)
SBP (mmHg) 124.00 (19)
DBP (mmHg) 78.00 (13)
MBP (mmHg) 93.2 £9.45
Total body water (It) 27.70 (7.70)
Total body water (%) 44,00 (8.02)
Fat mass (kg) 23.20 (11.85)
Fat mass (%) 36.60 (12.25)
Lean mass (kg) 39.30 (10.85)
Lean mass (%) 62.40 (12.15)
Creatinine 24hour urine (mg/dL) 87.24 (56.87)

M=males, F=females, BMI=body mass index, SBP= systolic blood
pressure, DBP=diastolic blood pressure, MBP=mean arterial blood
pressure.

urinary sodium excretion (24hr UNa), the established
gold standard for sodium intake assessment, was
examined using Spearman correlation analysis.
This analysis revealed a statistically significant, but
weak, positive correlation coefficient (r=0.19, p=0.002)
between SC estimates and 24hr UNa. The test-
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retest reliability of the SC questionnaire was
assessed through calculation of the intraclass
correlation coefficient (ICC) comparing
sodium intake estimates derived from the
initial and subsequent administrations of
the instrument. Results indicated moderate
agreement between SC administrations
(ICC=0.46,95% Cl 0.31-0.58, p<0.001). Concurrent
criterion validity, reflecting the agreement
between SC estimates and 24hr UNa, was
evaluated using the intraclass correlation
coefficient. This analysis demonstrated poor
agreement between the SC and 24hr UNa
(ICC=0.18, 95% CI 0.33-0.59, p=0.05) (Table 2),
suggesting limited concurrent validity.

3. Quantification of Bias in Sodium Intake
Estimation

Evaluation of potential bias in sodium intake
estimation by the SC relative to 24hr UNa was
conducted using Bland-Altman analysis. This
analysis revealed a substantial average bias
of 2524 mg sodium, indicating a tendency for
the SC to systematically overestimate sodium
intake compared to measurements obtained
by 24hr UNa. Visual inspection of individual
data points on the Bland-Altman plot (Plot 2A)
identified 14 outlier values that exceeded the
pre-defined limits of agreement, providing
further evidence of discrepancies between
the two methods. Additional Bland-Altman
analysis of test-retest reliability, comparing
initial and subsequent administrations of the
SC, demonstrated a bias of 1180 mg sodium,
with lower values observed in the first
assessment relative to the second (Figure 2B).

Table 2. Intraclass correlation coefficients SC, 24h Uri-Na and test-retest SC (n = 25])

Method Sodium (mag) ICC (95% ClI) o)
SC1°(test) 4,030.4 (2,780.83 - 6469.58)

SC 2° result (re-test) 3,073.1 (1,083.16 — 4435.28) 0.46* (0.31-0.58)  <0.001
24h Uri-Na 2,580.6 (1,69.75. - 3342.36) 0.18** (033-059)  0.053

SC=Sodium calculator, 24h Uri-Na=24-hour urine sodium excretion
*ICC=Intraclass correlation coefficient for first and second dietary sodium intake estimates by SC (test-retest)

** |CC = Intraclass correlation coefficients for SC and 24h Uri-Na.
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Figure 2. A Bland-Altman plot illustrates the relationship between the differences and the magnitude
of the measurements between the sodium mg estimated by the sodium calculator and the 24-hour
urine collection. B Bland-Altman plot presents the difference and the mean of variables assessed by the
Sodium Calculator on two separate occasions, response 1and response 2 are considered.

4. Diagnostic Accuracy for Identifying High
Sodium Intake

The ability of Sodium Calculator to classify
individuals with dietary sodium intake at or
above 2300 mg/day, the recommendation
established by the American Heart
Association (AHA), was determined using the
24hr UNa as the reference standard. Results
demonstrated a acceptable sensitivity
(82.87%, 95% Cl 75.7-88.6%), indicating the
SC is capacity to correctly identify individuals
with elevated sodium intake. However,
specificity was low (25.71%, 95% Cl 17.68-
3516%), suggesting a significant proportion
of individuals with sodium intake below the
2300 mg/day threshold were incorrectly
identified as having elevated intake by the SC
(Table 3).

Table 3. Sensitivity and specificity of SC (n = 251)

2300 mg/dL % IC 95%
Sensitivity 82.87 75.76- 88.60
Specificity 25.71 17.68- 35.16
Positive

oredictive value 60.80 57.55- 63.96
Negative 5192 39.99- 63.63

predictive value

5. Predictors of Elevated Sodium Intake

Logistic regression analyses (Table 4) were performed
to evaluate the association between SC-estimated
sodium intake and 24hr UNa at various intake levels
(ranging from 2000 mg/day to 3000 mg/day). All

Table 4. Binary logistic regression between urinary sodium excretion and SC

Determination Urinary Na (24h) ORA Cl 95% p OR* Cl 95% p

>2000 mg/d 434 2.52-7.47 <0.001 4.32 2.49-7.48 <0.001
>2300 mg/d 313 1.86- 5.26 <0.001 3.02 1.78- 512 <0.001
>2500 mg/d 291 1.73- 4.89 <0.001 279 1.65- 4.72 <0.001
>2800 mg/d 2.49 1.46- 4.24 0.001 2.37 1.38- 4.05 0.002
>3000 mg/d 2.41 1.40- 4.15 0.001 2.35 1.36- 4.06 0.002

A Raw analysis.
*Adjusted analysis (sex and BMI=body mass index)
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levels of dietary sodium intake estimated by the SC
were found to be significantly associated with the
respective 24hr UNa levels (p<0.001 for all levels),
with the strongest association observed for a sodium
intake estimate exceeding 2000 mg/day (OR: 4.34,
95% Cl: 2.52-7.47). This association was found to remain
statistically significant after adjusting for potential
confounding effects of BMI and sex.

Discussion

The most reliable method for quantifying dietary
sodium intake is 24-hour urinary sodium excretion
(UNa), considered the gold standard. However, this
method is time-consuming, imposes a high burden
on participants, and requires trained healthcare
professionals for interpretation. This study evaluated
the test-retest reliability and concurrent criterion
validity of an online, self-administered tool called the
Sodium Calculator (SC) [13]. Participants completed
the SC twice, with an average interval of 55 + 5.3 days
between assessments. Although the intended retest
period was 7 days, many participants did not adhere
to this schedule, which may have influenced the
results. Adhering strictly to the 7-day retest interval
might have yielded a higher Intraclass Correlation
Coefficient (ICC). The SC demonstrated moderate
reliability with an ICC of 0.46 (p < 0.001), which is
lower than the ICC of 0.98 (95% Cl 0.95-0.99) reported
by Gallani et al. [23], who also assessed test-retest
reliability of a food frequency questionnaire by
administering it twice. The difference in ICC values
may be attributed to the longer interval between tests
in the present study compared to 7-15 days in Gallani
et al. work. Despite the longer interval, the moderate
retest reliability supports the temporal stability of the
SC. Moreover, unlike the paper-based questionnaires
used by Gallani et al,, the SCis an online tool providing
instant feedback, which offers the convenience of
remote access [23].

The correlation between SC sodium estimates and
24-hour urinary sodium was weak but significant
(r = 019, p = 0.002), consistent with findings from
Charltonetal.[10], whodevelopedashortquestionnaire
to classify sodium intake in South Africans and
reported a similar weak positive correlation (r = 0.15,
p = 0.105). Similarly, Gallani et al. [23] found a weak
yet significant correlation (r = 0.29, p < 0.001) when
combining a food frequency questionnaire and
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discretionary salt questionnaire. These weak
correlations are common in food frequency
guestionnaires (FFQs) due to inherent
limitations such as self-report biases,
including misunderstanding questions, social
desirability, misclassification, and dishonesty,
all of which may reduce concordance with
biomarker-based methods [24-27].

Bland-Altman analysis revealed that the
SC overestimated daily sodium intake by
approximately 2524 mg compared to 24-
hour UNa, a magnitude comparable to the
2300 mg overestimation reported by Gallani
et al. [23]. Although FFQs generally tend to
overestimate intake [28,29], the bias observed
here is less than the 9.1 grams difference
noted in another FFQ validation study [28].

While the SC may not be precise for exact
quantification, its utility as a screening tool is
promising. The SC demonstrated acceptable
sensitivity (82.43%) but low specificity (25.71%)
for identifying individuals consuming 22300
mg/day sodium, which differs from the higher
specificity reported by Jiménez Rodriguez et
al. [30], who found sensitivity and specificity
of 91.4% and 96.2%, respectively, using a 24-
hour recall and food frequency questionnaire
compared against 24-hour UNa. Mason et al.
[31] reported a sensitivity of 61% and specificity
of 82% for a sodium screening questionnaire
(SSQ) in chronic kidney disease patients.
Unlike these tools focused primarily on
classification, the SC estimates average daily
sodium intake by assessing both portion sizes
andfrequency of consumption.Itisimportant
to note that Hosmer and Lemeshow suggest
that a test with a sensitivity above 80% is
considered “acceptable” [32]. Other authors
such as Greiner et al. [33], propose similar
ranges, but emphasize that the ideal value
depends on the balance between sensitivity
and specificity, and on the clinical or public
health implications.

Despite overestimation, the SC effectively
discriminated individuals exceeding 2000
mg/day sodium intake, aligning with
findings by Cooper et al. [34], who validated
the SALT tool for identifying high sodium
consumers. The SC was developed following
rigorous clinimetric methods [13] [35-37],
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incorporating frequency of consumption and
discretionary salt use, often omitted in other
tools. Importantly, it is among the few online
sodium assessment tools available in Mexico,
accessible anytime at no cost, requiring only
internet access.

Limitations include the SC specificity to
Mexico City dietary patterns, necessitating
numerous questions to capture diverse food
choices, including street foods, which may
deter accurate responses due to length. The
tool also requires users to possess adequate
literacy and cognitive skills to complete it
reliably. Additionally, participant reluctance
to perform 24-hour urine collections posed
challenges, underscoring the need for
practical tools like the SC as alternatives to
biomarker methods. Future studies should
aim to reduce the time interval between test
and retest to enhance reliability. Although
the final sample size of 251 was 70% of the
initially calculated 355, it remains adequate
for validation purposes per Comrey and Lee
criteria [15].

Given the increasing interest in innovative,
practical dietary assessment methods,
mobile and interactive technologies like the
SC offer promising avenues for sodium intake
estimation. The SC can facilitate individual
awareness, enable healthcare workers to
monitor at-risk patients, and serve research
and intervention studies in Mexico, where
hypertension, cardiovascular, and renal
diseases linked to high sodium intake are
highly prevalent.

This study was not funded by any organization
or agency. For access to the study data, please
contact the lead authors.

Conclusions

The Sodium Calculator (SC) showed
moderate test-retest reliability and the ability
to distinguish between different levels of
sodium intake. However, the low agreement
with 24-hour urinary sodium excretion (UNa),
the established reference method, prevents
it from being validated as an accurate
guantitative measure of daily sodium intake.

Therefore, the findings do not support the widespread
use of the SC as a continuous measure of sodium
consumption. Nonetheless, we did find that it can
identify increased risk, indicating potential utility like
a screening tool in the same population.

Future studies should focus on the potential of the
tool as a screening design and also the data with
those methods.
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